
;./012345e3e6ZFFGDH|XITY6YT6ZWk2 6 MAY 2003   5 Use of heterogeneous
catalysts in processes for producing polyamides This invention relates to
the use of metal oxides as 10 heterogeneous catalysts in a process for
producing polyamides by polymerization of lactams. 15 20 25 30 35
Polyamides based on s-caprolactam are used for producing fiber, film and
moldings. However, the hydrolytic polymerization of s-caprolactam, which is
one of the most important processes for producing nylon-6, does not go to
completion. The crude polymer formed from caprolactam therefore includes a
high level of e-caprolactam and of low molecular weight reaction products
(oligomer). Since both oligomer and caprolactam monomer are soluble and
extractable in water, the level of low molecular weight constituents in the
polymer is also known as its extractables content. To prevent any
impairment of product quality and of processing properties, for example
during injection or extrusion molding or during spinning, the extractables
content has to be lowered. The requisite extraction is usually carried out
with water at elevated temperatures, as described in DE-A 2 501 348, for
example. To increase the yield of the polymerization and to avoid any
adverse impact on the environment, aqueous   2 6 MAY 2003 - 2  extracts are
not disposed of as waste, but are recycled. To this end, for example, they
are concentrated or extracted to be able to return their caprolactam
monomer content into the polymerization. 5 The lower solubility of oligomer
and especially dimer in the chips is not the least reason why complicated
and energy-intensive processing steps have to be used for the extraction in
order that polyamides of 10 satisfactory quality may be obtained. In
existing processes, caprolactam monomer is used as a solubilizer for lactam
oligomer in the extraction of nylon-6. DE-A-43 24 616 therefore proposes
adding caprolactam monomer to the water at the start of the extraction. 15
Processes are also known in which the extractables content is lowered by
vaporizing the monomer and oligomer out of the polymer. DE-A-29 48 865
discloses a demonomerization process wherein the polymer is 20 subjected to
a vacuum in the molten state and in the form of thin films. All the
processes mentioned have the disadvantage of requiring in some instances
multistage, costly and 25 energy-intensive steps to demonomerize the
polymer and to work up the aqueous extract. It is therefore advantageous to
produce polyamides which have a reduced extractables content and 30
especially dimer content even in the unextracted state, so that the
technical and economic effort needed to extract the low molecular weight
constituents and to work up the aqueous extract can be reduced. 35 It is
,an object of the present invention to provide a process for producing
polyamide where the formation of dimer and higher oligomer and the presence
of monomer   2 6 MAY 2003 - 3  in the polymer is restricted and the
polyamides produced thus have a low extractables content even before any
extraction. 5 We have found that this object is achieved according to the
invention by the use of metal oxides as heterogeneous catalysts in a
process for producing polyamides by polymerization of lactams and
optionally further polyamide-forming monomers wherein the metal 10 oxides
are used in a form which permits mechanical removal from the reaction
mixture and are removed from the reaction mixture during or after the
polymerization, to reduce the extractables content of the polyamide
obtained. 1. 5 A similar process is described in DE-A-198 08 190, which has
an earlier priority date than the present invention but was unpublished at
the priority date of the present invention. 20 To produce low-extractables
polyamides in the process of the invention, e-caprolactam and optionally
other polyamide-forming monomers are reacted, preferably continuously, in
the presence of metal oxides which do 25 not remain in the reaction
mixture. Surprisingly, the process provides for a marked reduction in the
level of dimer, the extraction of which is particularly difficult because
of its solubility behavior in water. 30 The advantage of the present
invention is that the total amount of low molecular weight constituents and
especially dimers which have to be removed from the polymer in the
subsequent extraction operation is reduced. This not only shortens the
residence time in 35 the extractor and thus raises the space-time yield,
but also reduces the amount of extract to be worked up or disposed of. More
particularly, the yield of dimers as   2 6 MAY 2003 - 4  well as of trimers
and tetramers, which are more critical in removal and reuse than monomers
can be reduced. Moreover, the reaction times may be shortened. _ 5
According to the invention, an aqueous lactam solution which optionally
additionally contains other polyamideforming monomers and has a water
content of from D.05 to 20$ by weight, preferably of from 1 to 10% by
weight, particularly preferably from 2 to 6% by weight, 10 is reacted
batchwise and preferably continuously in the melt phase at from 180 to
290C. If desired, before being introduced into subsequent reaction stages,
the monomers are melted and mixed with water in a makeup tank. 15 The metal
oxide used can be any known metal oxide such as zirconium oxide, aluminum
oxide, magnesium oxide, cerium oxide, lanthanum oxide and preferably
titanium oxide as well as beta-zeolite and sheet-silicate. It 20 was found
that even silica gel and doped metal oxides, doped with ruthenium, copper
or fluoride, for example, may distinctly reduce the extractables content.
Preference is given to using metal o-xides which are Broensted acidic.
Particular preference is given to 25 titanium dioxide in the anatase form.
The anatase fraction is preferably at least 70%, particularly preferably at
least 90%~, especially 100. According to the invention, the metal oxide
bodies have a shape and size which permits mechanical separation of the
polymer 30 melt from the catalyst, for example by means of sieves and
filters. The proposal is for the catalyst to be used in extrudate chip form
or as coating on packing elements. 35 In another embodiment, the lactam is
reacted with homogeneously dissolved acidic cocatalysts or a mixture of
various catalytically active compounds in the  



2 6 MAY 2003 - 5  presence of the abovementioned heterogeneous catalysts.
The cocatalysts used here are preferably acidic catalysts selected from
organic mono- and dicarboxylic acids, inorganic acids, their salts or
mixtures 5 thereof, such as the abovementioned carboxylic acids,
terephthalic acid, adipic acid, propionic acid and isophthalic acid or
oxygen-containing phosphorus compounds, especially phosphoric acid,
phosphorous acid, hypophosphorous acid, the alkali metal and 10 alkaline
earth metal salts and ammonium salts, or oxygen-containing sulfur
compounds, especially sulfuric acid and sulfurous acid. One-stage process
15 If the mixture of starting materials is used in one reaction stage, this
reaction stage preferably contains the fixed or dumped bed of metal oxide
bodies within the confines of the reactor in which the reaction 20 mixture
is present as a single liquid phase. In order that a high molecular weight
may be achieved, the reactor should allow for the removal of water and an
adequate residence time. Preferably, the polymerization in the single-stage
embodiment is for that reason 25 carried out in an upright downward-flow
tube, a VK tube, which has a gas phase in the upper part. In this
embodiment, the melt phase flows through the dumped metal oxide bodies. The
reaction temperatures are set within the range from 180C to 270C, 30
preferably within the range from 190C to 250C, particularly preferably
within the range from 200 to 230C. In a particularly preferred embodiment,
the VK tube has a continuous or discontinuous temperature gradient whereby
the temperature preferably rises from 35 180C--250C in the upper part of
the flow tube to 240C-280C upstream of the outlet in the lower part of the
flow tube.   2 6 MAY 2003 -s Two-stage process The polymerization is
preferably carried out in at 5 least two reaction stages, the first stage
being carried out under an elevated pressure and the second stage effecting
the removal of a gas phase which contains condensation products such as
water. The metal oxide bodies may be used in a11 stages according to the 10
invention, but are particularly preferably used in the first stage. Stage 1
15 The pressure in the first process stage is preferably set so that the
reaction mixture is present as a single liquid phase. The reaction mixture
has a bulk temperature of generally from 180C to 290C, preferably from 190C
to 250C, particularly preferably 20 from 200C to 230C. The residence time
is generally from 10 min to 10 hours, preferably from 0.5 to 8 hours, and
particularly preferably from 1 to 4 hours. Stage 2 25 The pressure in stage
2 is selected so that there is a liquid phase, which contains the polymer,
and a gaseous phase. The pressure is preferably within the range from 0.01
to 10 x 105 Pa. The bulk temperature of the 30 reaction mixture is
generally from 220C to 290C, preferably from 230C to 270C, particularly
preferably from 240C to 260C when a catalyst is used. The removal of the
gas phase may be effected by using 35 stirred or unstirred separating tanks
or tank batteries and also by the use of evaporator apparatuses, for
example by means of circulatory evaporators or thin   2 6 MAY 2003  film
evaporators, as by filmtruders or by annular disk reactors, which ensure an
enlarged phase interface. Reserve pumping of the reaction mixture or the
use of a loop reaction may be necessary to enlarge the phase 5 interface.
Furthermore, the removal of the gas phase can be furthered by the addition
of water vapor or inert gas into the liquid phase. If a heterogeneous
catalyst is likewise used in the second stage, this catalyst is preferably
present as a dumped bed - in 10 which case no dynamic mixing elements
should be installed - or as a coating on reactor internals. If the degree
of polymerization is sufficient, the polymer melt obtained can be
discharged from the second stage for example with the aid of a gear pump,
cooled in a 15 water bath and then further processed by process steps known
to one skilled in the art, for example by extrusion, extraction,
pigmenting, tempering, etc. . The residence time in reaction stage 2
depends on the 20 water content of the mixture, on the reaction temperature
and on the reactor pressure and also on the degree of polymerization
desired for the product at the end of the reaction time. It is generally
within the range from 0.1 to 15 hours, preferably within the range 25 from
0.5 to 8 hours, particularly preferably within the range from 1 to 4 hours.
The bulk temperature of the reaction mixture is generally from 230C to
300C, preferably from 240C to 280C, particularly preferably from 250C to
270C, without use of a catalyst. 30 Three-stage process The three-stage
embodiment according to the invention, as well as the above-described
stages of the two-stage 35 process, includes a further reactor, which is
preferably operated without a metal oxide dumped bed.   2 6 MAY 2003 _8_ 5
10 15 20 25 30 35 Depending on the product properties desired, the reaction
mixture in this stage is present as a single liquid phase or as a
gaseous/liquid two-phase system: If the molecular weight of the polymer
melt which is discharged from the second stage is sufficiently high, it
will be possible to use, for example, a flow tube in which the reaction
mixture is present as a single liquid phase and in which static mixers are
utilized to add chain regulators, fillers, stabilizers or other additives
and pigments. However, if the molecular weight is to be increased further,
it is advisable to use reactors or apparatuses which permit- the removal of
water (see above). This embodiment is preferred when the second stage is
likewise fitted out with metal oxide bodies. In this case, the invention
provides that an excessive viscosity buildup in the second stage is avoided
in order that effective separation of the reaction mixture from the metal
oxide bodies may be ensured. The residence time in reaction stage 3
likewise depends on the water content of the mixture, on the reaction
temperature and on the reactor pressure-and also on the degree of
polymerization desired for the product at the end of the reaction time. It
is generally within the range from 0 to 15 hours, preferably within the
range from 0.5 to 8 hours, particularly preferably within the range from 1
to 4 hours. The pressure is chosen so that there is a liquid phase, which
contains the polymer, and a gaseous phase, and is preferably within the
range from 0.01 to 3 x 105 Pa. In the context of the process of the
invention it is also possible to carry out a chain extension or a branching
or a combination of the two. To this end, known substances for branching or
for chain-extending polymers are added to the reaction mixture. The  



2 6 MAY 20D3 - 9  substances may be added not only to the starting mixture
but also to the reaction mixture which is postcondensed. Useful substances
are: 5 Trifunctional amines or carboxylic acids as branching agents or
crosslinkers. Examples of suitable at least trifunctional amines or
carboxylic acids are described in EP-A-0 345 648. The at least
trifunctional amines have at least three amino groups which are capable of
10 reaction with carboxylic acid groups. They preferably do not have any
carboxylic acid groups. The at least trifunctional carboxylic acids have at
least three carboxylic acid groups which are capable of reaction with
amines and which can also be present, for example, 15 in the form of their
derivatives, such as esters. The carboxylic acids preferably do not contain
any amino groups capable of reaction with carboxylic acid groups. Examples
of suitable carboxylic acids are trimesic acid, trimerized fatty acids,
prepared for example from oleic 20 acid and having from 50 to 60 carbon
atoms, naphthalenepolycarboxylic acids, such as
naphthalene1,3,5,7-tetracarboxylic acid. The carboxylic acids are
preferably defined organic compounds and not polymeric compounds. 25
Examples of amines having at least 3 amino groups are nitrilotrialkylamine,
especially nitrilotriethaneamine, dialkylenetriamines, especially
diethylenetriamine, trialkylenetetramines and tetraalkylenepentamines, the
30 alkylene moieties preferably being ethylene moieties. Furthermore,
dendrimers can be used as amines. Dendrimers preferably have the general
formula I (RzN-(CHz)n)z-N (CHz)x-N( (CHz)n-NRz)z (I) 35 . where   2 6 MAY
2003 - to  R is H or - ( CHZ ) ~-NRIZ, where R1 is H or - ( CHz ) n-NRzz,
where 5 RZ is H or - ( CHz ) ~-NR32, where R3 iS H Or - ( CHZ ) n-NHz , n
is an integer from 2 to 6, and 10 x is an integer from 2 to 14. Preferably,
n is an integer from 3 to 4, especially 3, _ and x is an integer from 2 to
6, preferably from 2 to 4, 15 especially 2. The radicals R can also have
the stated meanings independently of one another. Preferably, R is a
hydrogen atom or a -{CHZ)n-NHz radical. Suitable carboxylic acids are those
having from 3 to 10 20 carboxylic acid groups, preferably 3 or 4 carboxylic
acid groups. Preferred carboxylic acids are those having aromatic and/or
heterocyclic nuclei. Examples are benzyl, naphthyl, anthracene, biphenyl,
triphenyl radicals or heterocycles such as pyridine, bipyridine, 25
pyrrole, indole, furan, thiophene, purine, quinoline, phenanthrene,
porphyrin, phthalocyanine, naphthalocyanine. Preference is given to
3,5,3',5'-biphenyltetracarboxylic acid-phthalocyanine, naphthalocyanine,
3,5,5',5'-biphenyltetracarboxylic acid, 1,3,5,7-naph 30
thalenetetracarboxylic acid, 2,4,6-pyridinetricarboxylic acid,
3,5,3',5'-bipyridyltetracarboxylic acid,
3,5,3',5'-benzophenonetetracarboxylic acid, 1,3,6,8acridinetetracarboxylic
acid, particularly preferably 1,3,5-benzenetricarboxylic acid (trimesic
acid) and 35 1,2,4,5-benzenetetracarboxylic acid. Such compounds are
commercially available or can be prepared by the process described in
DE-A-43 12 182. If ortho-substituted   2 6 MAY 2003 - 11  aromatic
compounds are used, imide formation is preferably prevented through the
choice of suitable reaction temperatures. 5 These substances are at least
trifunctional, preferably at least tetrafunctional. The number of
functional groups can be from 3 to 16, preferably from 4 to 10,
particularly preferably from 4 to 8. The processes of the invention are
carried out using either at least 10 trifunctional amines or at least
trifunctional carboxylic acids, but not mixtures of such amines or
carboxylic acids. However, small amounts of at least trifunctional amines
may be present in the trifunctional carboxylic acids, and vice versa. 15
The substances are present in an amount from 1 to 50 ~mol/g of polyarnide,
preferably from 1 to 35, particularly preferably 1 to 20, Eunol/g of
polyamide. The substances are preferably present in an amount from 20 3 to
150, particularly preferably from 5 to 100, especially from 10 to 70, Eunol
of equivalents/g of polyamide. The equivalents are based on the number of
functional amino groups or carboxylic acid groups. 25 Difunctional
carboxylic acids or difunctional amines are used as chain lengtheners.
These have 2 carboxylic acid groups which can be reacted with amino groups,
or 2 amino groups which can be reacted with carboxylic acids. The
difunctional carboxylic acids or amines, other than 30 the carboxylic acid
groups or amino groups, do not contain any further functional groups
capable of reaction with amino groups or carboxylic acid groups.
Preferably, they do not contain any further functional groups. Examples of
suitable difunctional amines are 35 those which form salts with
difunctional carboxylic acids. They can be linear aliphatic, such as
C1_laalkylenediamine, preferably C2_6-alkylenediamine, for   2 6 MAY 2003 -
12  example hexylenediamine. They can also be cycloaliphatic. Examples are
isophoronediamine and laromine. Branched aliphatic diamines are likewise
usable, an _ example being Vestamin TMD (trimethylhexa 5 methylenediamine,
from Hiils AG). Entire amines can each be substituted by C1_i2-alkyl,
preferably C1_14-alkyl, radicals on the carbon skeleton. Difunctional
carboxylic acids are, for example, those 10 which form salts with
difunctional diamines. They can be linear aliphatic dicarboxylic acids,
which are preferably C4_ZO-dicarboxylic acids: Examples are adipic acid,
azelaic acid, sebacic acid, suberic acid. They can also be aromatic.
Examples are isophthalic acid, 15 terephthalic acid,
naphthalenedicarboxylic acid, and also dimerized fatty acids. The reaction
mixture may further include additives and fillers, aliphatic and aromatic
chain regulators such 20 as mono- and bifunctional amines and acids and
also substances for heat stabilization, photostabilization and to improve
the dyeability of the polymer. Preference is given to adding the substances
which are not homogeneously dissolved in the reaction mixture, 25 such as
pigments and fillers, to the reaction mixture after the synthesis phases
which take place in the presence of the fixed bed catalyst. Pigments and
dyes are generally present in amounts of up 30 to 4~, preferably from 0.5
to 3.5~, especially from 0.5 to 3~, by weight. The pigments for coloring
thermoplastics are commonly known, see for example R. Gachter and H.
Miiller, 35 Tascher~buch der Kunststoffadditive, Carl Hanser Verlag, 1983,
pages 494 to 510. The first preferred group of pigments to be mentioned are
white pigments such as zinc 



2 6 MAY 2003 - 13  oxide, zinc sulfide, lead white (2 PbC03, Pb(OH)2),
lithopone, antimony white and titanium dioxide. Of the two most common
crystal polymorphs (rutile and anatase) of titanium dioxide, the rutile
form is preferred for 5 use as white pigment for the molding compositions
of the invention. Black pigments which can be used according to the
invention are iron oxide black (Fe304), spinet black 10 (Cu(Cr,Fe)204),
manganese black (mixture of manganese dioxide, silicon dioxide and iron
oxide), cobalt black and antimony black and also, particularly preferably,
carbon black, which is usually used in the form of . furnace or gas black
(see G. Benzing, Pigmente fur 15~ Anstrichmittel, Expert-Verlag (1988), p.
78 ff.). It will be appreciated that inorganic color pigments such as
chromium oxide green or organic color pigments such as azo pigments and
phthalocyanines can be used 20 according to the invention to obtain certain
hues. Such pigments are generally commercially available. It can further be
of advantage to use the abovementioned pigments or dyes in a mixture, for
example carbon black 25 with copper phthalocyanines, since this generally
facilitates the dispersion of color in the thermoplastic. Oxidation
retardants and thermal stabilizers which can 30 be added to the
thermoplastic compositions of the invention include for example halides of
metals of group I of the periodic table, e.g., sodium halides, potassium
halides, lithium halides, optionally in conjunction with copper(I) halides,
for example chlorides, bromides or 35 iodides. The halides, especially of
copper, may also contain electron-rich p-ligands. Examples of such copper
complexes are copper halide complexes with triphenyl   2 6 MAY 2003 - 14
phosphine, for example. It is further possible to use zinc fluoride and
zinc chloride. Other possibilities are sterically hindered phenols,
hydroquinones, substituted representatives of this group, secondary
aromatic 5 amines, optionally in conjunction with phosphorus-containing
acids and salts thereof, and mixtures of these compounds, preferably in a
concentration up to 1~ by weight, based on the weight of the mixture. 10
Examples of W stabilizers are various substituted resorcinols, salicylates,
benzotriazoles and benzophenones, which are generally used in amounts of up
to 2~ by weight. 15 Lubricating and demolding agents, which are generally
added to the thermoplastic composition in amounts of up to 1~ by~ weight,
are stearic acid, stearyl alcohol, alkyl stearates and N-alkylstearamides
and also esters of pentaerythritol with long-chain fatty acids. It is 20
also possible to- use salts of calcium, of zinc or of aluminum of stearic
acid and also dialkyl ketones, for example distearyl ketone. The polyamides
of the invention, especially nylon-6 and 25 its copolymers, can be used for
producing fibers, fabrics and materials of construction. Appropriate
processes are described in EP-A-0 462 476, for example. In a preferred
embodiment, the level of low molecular 30 weight constituents such as
caprolactam, linear and cyclic oligomers in the polyamide produced
according to the invention can be reduced by subjecting the polyamide to an
extraction first with an aqueous solution of caprolactam and then with
water and/or a 35 gas phase extraction. The drawing shows in Fig. 1 in
schematic form an apparatus for carrying out the process, where CL   2 6
MAY 2003 - 15  denotes caprolactam, 1 is a feed tank, 2 is a tubular
reactor, 3 is a separator and P denotes polyamide. The examples hereinbelow
illustrate the invention. 5 Examples The illustrative embodiments were
realized using a twostage apparatus (see Figure 1). It was made up of a 10
feed tank (1), a tubular reactor (2), which contains the catalyst bed, and
a separator (3) for the subsequent condensation of the PA prepolymer. The
reaction mixture was pumped by means of an HPLC piston . pump through a
heat exchanger in the tubular or 15 prereactor (1 liter without Ti02 bed)
and then polycondensed in the separator (2 liters) at low pressures and
thereafter discharged. To ensure adequate exchange of the reactants with
the catalyst surface, the pressure in the prereactor was chosen so that the
'20 reaction mixture formed a single liquid phase. The reactions ended
within a short period, that is 4 hours, and produced high conversions. The
products were chipped, extracted and analyzed with 25 regard to viscosity
and extractables. The process parameters and the corresponding viscosity
and extractables values are summarized in Table 1. Analysis 30 The relative
viscosity (RV) of the extracted products as a measure of the molecular
weight buildup and degree of polymerization was determined in 1% strength
by weight solution in 96~ strength sulfuric acid at 25C 35 using an
Ubbelohde viscometer.   2 6 MAY 2003 - 16  The polyamide samples were
extracted with boiling water under reflux for 32 or 16 hours. The dry
residue which was obtained on evaporating the aqueous extract and whose
weight corresponds to the total extractables 5 content of the polymer was
analyzed by HPLC analysis. The catalyst used was an extrudate produced from
titanium dioxide from Finnti, Type S150, having a diameter of 4 mm and a
length within the range from 5 10 to 20 mm. The titanium dioxide of the
S150 catalyst was in the anatase form. A water content of 2-2.5~ by weight
in the mixture in particular resulted in extracts 15 very low dimer content
and a low trimer and content. starting having a tetramer  
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claim: 1. The method of using metal oxides as heterogeneous catalysts in a
process for producing polyamides by polymerization of lactams and
optionally further polyamide-forming monomers wherein the metal oxides are
used in a form which permits mechanical removal from the reaction mixture
and are removed from the reaction mixture during or after the
polymerization, and the polymerization is effected in two stages, the first
stage' being carried out under an elevated pressure at which the reaction
mixture with the exception of the heterogeneous catalyst forms a single
liquid phase and the last stage being a postcondensation under pressure
within the range from 0.01 to 10 x 105 Pa, wherein the heterogeneous
catalyst is present in either or both stages to reduce the extractables
content of the polyamide obtained. 2. The method of claim 1, wherefor the
metal oxide catalysts are used in the form of chips, extrudates, fixed beds
or catalyst-coated packing elements or internals. 3. The method of claim 1
or 2, wherefor the metal oxide catalysts are selected from the group
consisting of zirconium oxide, aluminum oxide, magnesium oxide, cerium
oxide, lanthanum oxide, titanium oxide, beta-zeolites and sheet-silicates.
2 6 MAY 2003 -20 9. The method of claim 3, wherefor the metal oxide
catalyst used is titanium oxide which is at least 70% by weight present in
the anatase form. 5. The method of any of claims 1 to 4, wherefor the metal
oxide catalysts are used together with acidic cocatalysts homogeneously
dissolved in the reaction mixture. 6. The method of claim 5, wherefor the
acidic cocatalysts are selected from the group consisting of organic
monoand dicarboxylic acids, inorganic acids, their salts or mixtures
thereof. 7. The method of any of claims 1 to 6, wherefor the polymerization
of the lactams is carried out in the presence of organic monocarboxylic
acids, dicarboxylic acids or mixtures thereof as chain regulators and/or
cocatalysts. 8. The method of claim 1, wherefor the reaction is carried out
at from 180 to 290C when the heterogeneous catalyst is present and at from
230 to 300C when the heterogeneous catalyst is absent. 9. The method of any
of claims 1 to 8, wherefor the reaction is carried out in the presence of
less than 10% by weight of water, based on the total reaction mixture.
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0%T&'()-5hhhh,eF6/Ti X > $xgQ<10%T&'()-510%T&'()-5hhhhhhhhx^D/Ti X 



>
$x10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhh
hhh
h!h"h}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5"h#h$h%h&h'h(h)h*h}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-5*h+h-h.hjK1}cI/10%T&'()-510%T&'()-
5Ti X >
$xgQ<.h/h0h1h2h3h4h5h6h}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-56h7h8h9h:h;
h<h=h>h}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-5>h?h@hAhBhCh}}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-5ChDhEhFhGhjP6}10%T&'()-510%T&'()-510%
T&'()-5Ti X >
$xgQ<GhHhIhJhKhLhMhNhOh}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5OhPhQhRhShThUhVhWh}cI/&10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5WhXhYhZh[h}cI/
&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5[h\h]h_hjP1}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<_hbhchdhehfhghhhy_E/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-510%T&'()-5hhjhkhlhnhohphqhtZ@/&110%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5qhrhshthuhvhxhyh}^D/&110%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5yhzh{h|h}h}^D/&1
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5}h~hh
hjK,}^D/10%T&'()-510%T&'()-5Ti X > $xgQ<hhhhhhhhtZ;
/110%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhh
hhhheF;
/110%T&'()-5010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhhhhhheF;
/110%T&'()-5010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhhhhheF;
/110%T&'()-5010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhhhjP1eF;
/10%T&'()-510%T&'()-5Ti X > $xgQ<hhhhhhhhxY:/10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5hhhhhhheF:/10%T&'()-510%T
&'()-510%T&'()-5%10%T&'()-510%T&'()-510%T&'()-5hhhhhhheF:/10%T&'()-510%T&'(
)-510%T&'()-5%10%T&'()-510%T&'()-510%T&'()-5hhhh,eF:/Ti X >
$xgQ<10%T&'()-510%T&'()-5hhhhhhiii}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5iiiiiiii
i}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-5 iii
iiiii}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5iiiijK,}cI/10%T&'()-510%T&'()-5Ti X > $xgQ<iiiiiii
i!i}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5!i"i#i$i%i&i'i(i)i}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-5)i*i+i,i-i.i}}cI/10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5.i/i1i2ijK1}}c
I/10%T&'()-510%T&'()-5Ti X >
$xgQ<2i3i4i5i6i7i8i9i:i}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5:i;
i<i=i>i?i@iAiBi}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5BiCiDiEiFiGi}}cI/10%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5GiHiMiNijK1}}cI/10%T&'()-510%
T&'()-5Ti X > $xgQ<NiOiSiTiUiViYiZixY?/10%10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5Zi[i_i`idieihiiisT:/10%T&
'()-510%T&'()-5(10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5iikilipiq
iviwizioU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5zi{i~iiiiiisT:/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-5iiiiiiiioU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-5iiiiioU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-5iiiijP1oU6/10%T&'()-5(10%T&'()-5Ti X >
$xgQ<iiiiiiiitU6/10%T&'()-510%T&'()-5T10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5iiiiiiieF6/1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-5iiiiiiieF6/1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-5iiii,eF6/Ti X >
$xgQ<10%T&'()-510%T&'()-5iiiiiiiii}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5iiiiiiiii}cI/10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5iiiiiiii}cI/10
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-5iiiijK,}cI/10%T&'()-510%T&'()-5Ti X > $xgQ<iiiijjjjtZ;
/110%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5jjj
j j
jjjsT:/110%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-5jjjjjjjjoP6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-5j"j#j(j)j-j.j1joU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-51j2j5j6j8j9j=j>jsT:/10%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-5>jAjBjFjGjIjJjLjoU6/10%T&'()-510%T&'
()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5LjMjQjSjjP1oU6/10%T&'
()-5(10%T&'()-5Ti X > $xgQ<SjUjVjWjYjZj\j]jtU;
/10%T&'()-510%T&'()-5T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5]j^
jajcjejgjijkjiJ+/10%T&'()-510%T&'()-5T10%T&'()-5'10%T&'()-510%T&'()-510%T&'
()-510%T&'()-5kjljmjnjojpjqjrjsj}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-5sjtjwjzjjK,}cI/10%T&'()-510%T&'()-
5Ti X >
$xgQ<zj}j~jjjjjjtU6/10%T&'()-510%T&'()-5T10%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-5jjjjjjjeF6/1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5jjjjjjjeF6/1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5jjjjeF6/1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-5jjjjjjP610%T&'()-510%T&'()-510%T&'()-5Ti X >
$xgQ<jjjjjjjjj}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5jjjjjjjjj}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5jjjjj}cI/&10%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5jjjjjjP610%T&'()-
510%T&'()-510%T&'()-5Ti X >
$xgQ<jjjjjjjjj}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5jjjjjjjjj}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5jjjjj}cI/&10%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5jjjjjP1}cI/&10%T&
'()-510%T&'()-5Ti X >
$xgQ<jjjjjjjjtU6/&10%T&'()-510%T&'()-5T10%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5jjjjkkkeF6/&1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5k 



kkkkkkeF6/&1010%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kk
kk,eF6/Ti X > $xgQ<10%T&'()-510%T&'()-5kkk
k!k"k#k$k%k}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-5%k&k'k(k)k*k+k,k-k}cI/10%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5-k.k/k0k1k2k3k4k}cI/10%T&'()
-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-54k5
k6k:kjP1}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<:k<k=k>kBkCkEkHktU6/10%T&'()-510%T&'()-5T10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-5HkKkPkSkVkZk\keF6/1010%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5\k`kckekikkkmkeF6/1010%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-5mkoktkuk,eF6/Ti X >
$xgQ<10%T&'()-510%T&'()-5ukvkwkykzk{k~kkxY?/Ti X >
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkk
kkeF?/Ti X >
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkkkkeF?/Ti X
> 10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkkeF?/Ti X
>
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkjP1eF?/10%T
&'()-510%T&'()-5Ti X >
$xgQ<kkkkkkkkoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5kkkkkkkksT:/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5kkkkkkkkoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5kkkkkkkksT:/10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5kkkkkkkkoU6/10%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkkkkksT:/10%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5kkkkK1sT:/10%T&'()-5Ti X >
$xgQ<10%T&'()-5kkkkkllliJ+/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-5llllllleF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-510%T&'()-5llll
l"l%leF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-
5%l(l*l,leF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5,l-l.l/l0ljP610%T&'()-510%T&'()-510%T&'()-5Ti X >
$xgQ<0l1l2l3l4l5l7l8l}^DT&'()-510%10%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-58l9l;
l<l=l>l?l@lx^DT&'()-510%10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5@lAlBlClDlElFl}cDT&'()-510%10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-5FlGlHlJljP1}cDT&'10%T&'()-510%T&'(
)-5Ti X >
$xgQ<JlOlRlUlXl[l^leFDT&'10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5^laldlgljllloleFDT&'10%T10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-5olrlulwlyl{l~leFDT&'10%T10%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5~llllleFDT&'10%T10%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5lllljP1eFDT&'10%T&'()-510%T&'()-5Ti X >
$xgQ<lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5llllll}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5lllljK1}}cI/&10
%T&'()-510%T&'()-5Ti X >
$xgQ<lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5llllll}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5lllljK1}}cI/&10
%T&'()-510%T&'()-5Ti X >
$xgQ<lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5lllllllll}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5llllll}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5lllljK1}}cI/&10
%T&'()-510%T&'()-5Ti X >
$xgQ<llllllleFcI/&10%T&'10%T&'()-5(10%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-5llllllleFcI/&10%T&'10%T&'()-5(10%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-5llmmm
mmeFcI/&10%T&'10%T&'()-5(10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
mmmmeFcI/&10%T&'10%T&'()-5(10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-5mmmmjP6eFcI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<mmmm!m#m%meFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-5%m'm*m-m0m2m4meFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-54m6m8m;
m=m?mAmeFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-5AmDmGmJmeFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5JmKmMmNmOmjP610%T&'()-510%T&'()-510%T&'()-5Ti X >
$xgQ<OmPmQmRmSmTmUmVmWm}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5WmXmYmZm[m\m]m^m_m}cI/&10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5_m`mambmcm}cI/
&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5cmdmfmhmjK,}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<hmimmmomqmsmumwmiJ+/10%T&'()-5510%T&'()-5510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-5wmym}mmmmmeF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-5mmmmmmmeF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-5mmmmeF+/10%T&'(10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-5mmmmjP1eF+/10%T&'()-510%T&'()-5Ti X >
$xgQ<mmmmmmmmoP6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5mmmmmmmmoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5mmmmmmmmsT:/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5mmmmmmmmoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5mmmmmmmmsT:/10%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-5mmmmmnnnoU6/10%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnn n0oU6/Ti 



X > $xgQ<510%T&'()-510%T&'()-5 nnnnnnnnx^D/Ti X >
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnnnn
nnn
n}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-5
n!n"n#n$n%n&n'n(n}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5(n)n*n4njP1}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<4n6n:n>nAnDnHneFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5HnKnMnOnQnTnXneFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-5Xn\n`ndngnknoneFcI/10%T10%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-5onrnunyneFcI/10%T10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-5ynzn{nnjP1eFcI/10%T&'()-510%T&'()-5Ti X >
$xgQ<nnnnnnnnn}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-5nnnnnnnnn}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnnnnn}}cI/10%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnnnjK1}}cI/10%T&'
()-510%T&'()-5Ti X >
$xgQ<nnnnnnnnsT:/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5nnnnnnnnoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5nnnnnnnnsT:/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5nnnnnnnnoU6/10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5nnnnnnnnsT:/10%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnnnnnnnoU6/10%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5nnnnjP1oU6/10%T&'()-5(10%T&'
()-5Ti X >
$xgQ<nnnnnnneF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5nnnnnnoeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5oooooooeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5ooooeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-5oooojP6eF6/10%T&'()-510%T&'()-5Ti X > $xgQ<ooo
o"o$o&oeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
&o(o*o,o.o0o2oeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-52o4o6o8o:o<o>oeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5>o@oBoDoeF6/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-5DoEoFoGoHojP610%T&'()-510%T&'()-510%T&'()-5Ti X >
$xgQ<HoIoJoKoLoMoNoOoPo}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5PoQoRoSoToUoVoWoXo}cI/&10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5XoYoZo[o\o}cI/
&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5\o]o_oaojK,}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<aobocodoeofogohoio}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5iojokolomonooopoqo}cI/10%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5qorosotouovo}}cI
/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5vowoyo{ojK,}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<{o|o}o~oooooo}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-5ooooooooo}cI/10%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5oooooo}}cI/10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5oooojK,}}cI/10
%T&'()-510%T&'()-5Ti X >
$xgQ<ooooooooy_E/10%T&'10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5ooooooooo}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-510%T&'()-5oooooooo}cI/10%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5oooojP6}cI/10%T&'()-51
0%T&'()-5Ti X >
$xgQ<oooooooeFI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5oooooooeFI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5oooooooeFI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5ooooeFI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-5ooopjP1eFI/10%T&'()-510%T&'()-5Ti X > $xgQ<p ppp
ppppp}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5ppppppppp}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5pppppp}}cI/10%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5pp
p"pjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<"p#p$p%p&p'p(p)p*p}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5*p+p,p-p.p/p0p1p2p}cI/10%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-52p3p4p5p6p7p}}cI
/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-57p8p9p;pjP1}}cI/10%T&'()-510%T&'()-5Ti X > $xgQ<;
p<p=p>p?p@pApBpCp}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-510%T&'()-5CpDpEpFpGpHpIpJpKp}cI/10%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5KpLpMpNpOpPp}}cI/10%T&
'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
PpQpRpTpjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<TpUpVpWpXpYpZp[p\p}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5\p]p^p_p`papbpcpdp}cI/10%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5dpepfpgphpip}}cI
/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5ipjpkprpjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<rpsptpupvpwpxpypzp}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5zp{p|p}p~ppppp}cI/10%T&'()-510%T&'()-510%T&
'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5pppppp}}cI/10%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5pppp
jP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-5pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-5ppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5ppppjP1eFcI/10%T&'()-510%T&'()-5Ti X >
$xgQ<pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-5pppppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-5ppppeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5ppppjP1eFcI/10%T&'()-510%T&'()-5Ti 



X >
$xgQ<ppppqqqqq}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-5qqqqqq
qqq}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5q
qqqqq}}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-5qqqqjP1}}cI/10%T&'()-510%T&'()-5Ti X > $xgQ<qqq
q!q"q#q$q%q}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-5%q&q'q(q)q*q+q,q-q}cI/10%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5-q.q/q0q1q2q}}cI/10%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-52q3q4q
6qjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<6q8q:q<q>q@qBqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5BqDqFqHqJqLqNqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-5NqPqRqTqVqXqZqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-5Zq\q^q`qeFcI/10%T10%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-5`qaqbqhqjP1eFcI/10%T&'()-510%T&'()-5Ti X >
$xgQ<hqkqoqqqvqyq|qeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5|q~qqqqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-5qqqqqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-5qqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-510%T&'()-5qqqqjP6eFcI/10%T&'()-510%T&'()-5Ti X >
$xgQ<qqqqqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5qqqqqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-5qqqqqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-5qqqqeFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5qqqqqjP610%T&'()-510%T&'()-510%T&'()-5Ti X >
$xgQ<qqqqqqqqq}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5qqqqqqqqq}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5qqqqq}cI/&10%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5qqqqjK1}cI/&10%T&
'()-510%T&'()-5Ti X >
$xgQ<qqqqqqqqq}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5qqqrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrr
r}}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5 rr rrjK1}}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rr
r!r"r#r}}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5#r$r'r)rjK,}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<)r*r+r,r-r.r/r0r1r}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-51r2r3r4r5r6r7r8r9r}cI/10%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-59r:r;
r<r=r>r}}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%
T&'()-510%T&'()-5>r?r@rBrjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<BrCrDrErFrGrHrIrJr}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-510%T&'()-510%T&'()-5JrKrLrMrNrOrPrQrRr}cI/10%T&'()-510%T&'()-51
0%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5RrSrTrUrVrWr}}cI
/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-5WrXrYr\rjP1}}cI/10%T&'()-510%T&'()-5Ti X >
$xgQ<\rarerhrkrorsreFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5srvrzr|rrrreFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5rrrrrrreFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5rrrrreFcI/10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5rrrrjP1eFcI/10%T&'()-510%T&'()-5Ti X >
$xgQ<rrrrrrrrr}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-5rrrrrrrrr}cI/10%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrrr}}cI/10%T&'()-510%T&'()-510%
T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrrjP6}10%T&'()-
510%T&'()-510%T&'()-5Ti X >
$xgQ<rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrr}cI/&10%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrjP1}cI/&10%T&
'()-510%T&'()-5Ti X >
$xgQ<rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrrr}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5rrrrjP1}}cI/&10
%T&'()-510%T&'()-5Ti X >
$xgQ<rrrrrrrrr}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5rrrssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5sssss
s}}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()
-510%T&'()-5 ssssjP1}}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ss
s!s"s#s}}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5#s$s%s(sjP1}}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<(s)s*s+s,s-s.s/s0s}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-50s1s2s3s4s5s6s7s8s}cI/&10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-58s9s:s;
s<s=s}}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T
&'()-510%T&'()-5=s>s?sGsjP1}}cI/&10%T&'()-510%T&'()-5Ti X > 



$xgQ<GsHsIsJsKsLsMsNsOs}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5OsPsQsRsSsTsUsVsWs}cI/&10%T&'()-510%T&'()-
510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5WsXsYsZs[s^sx}
cI/&10%T&'()-510%T&'()-510%T&'10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&
'()-5^s_s`sisjP1x}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<isnsrstsvsxszseFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-5zs|sssssseFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-5ssssssseFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-5
10%T&'()-510%T&'()-5sssseFcI/&10%T10%T&'()-510%T&'()-510%T&'()-510%T&'()-51
0%T&'()-510%T&'()-5ssssjP1eFcI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ssssssx}cI/&10%T&'()-510%T&'()-5
10%T&'10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ssssjP1x}cI/&10%T&'
()-510%T&'()-5Ti X >
$xgQ<sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ssssss}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ssssjP1}}cI/&10
%T&'()-510%T&'()-5Ti X >
$xgQ<sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ssssss}}cI/&10%T&'()-510%T&'()-5
10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5sssssjP6}10%T&'
()-510%T&'()-510%T&'()-5Ti X >
$xgQ<sssssssss}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'
()-510%T&'()-510%T&'()-5ssttttttt}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5tttt
t}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-
510%T&'()-5 ttttjP1}cI/&10%T&'()-510%T&'()-5Ti X >
$xgQ<ttttttttsT:/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-5t!t"t&t't*t+t-toU6/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510
%T&'()-510%T&'()-510%T&'()-5-t.t1t2t5t7t<t>tnO0/&10%T&'()-510%T&'()-510%T&'
()-5510%T&'()-510%T&'()-510%T&'()-510%T&'()-5>tBtEtHtKtMtPteF0/&10%T10%T&'(
)-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5PtStUtYteF0/&10%T10%T&
'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5YtZt[t\t]tjP610%T&'(
)-510%T&'()-510%T&'()-5Ti X >
$xgQ<]t^t_t`tatbtctdtet}cI/&10%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'(
)-510%T&'()-510%T&'()-510%T&'()-5etgtktntrtutyteFcI/&10%T&'()10%T&'()-510%T
&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5yt|tttttteFcI/&10%T&'()10%T&'
()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-510%T&'()-5ttttjQ0eFcI/&
9910%"&'()-10%T&'()-5Ti X > $xgQ<tttttttttvU4&   :10% &'()- &m10% &'()-
i10"g10"10" 9910%"&'()- 9910%"&'()- 09910%"&'()-ttttttt|[:vU4&   0h10%
&'()- 0h10% &'()- h10% &'()- Ph10% &'()- h10% &'()- 010%
&'()-tttuuuu|[:vU4&   110% &'()- 110% &'()- 110% &'()- 110% &'()- 0h10%
&'()- h10% &'()-uuuuuuuutX<4&   q=10% &'()-3q=10% &'()-3&q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuu u!u"u#u$utX<4&   q=10%
&'()-3q=10% &'()-3&q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3$u%u&u'u(u)u:q=10% &'()-3qqrMv  jY5q=10% &'()-3q=10% &'()-3q=10%
&'()-3)u*u+u,u-u.u/u0utX<0% &'()-3qq=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-30u1u2u3u4u5u6u7utX<0%
&'()-3qq=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-37u8u9u:u;u<uV:q=10% &'()-3q=10% &'()-3-qqrMv  jY5q=10%
&'()-3q=10% &'()-3<u=u>u?u@uAuBuCutX<0% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3CuDuEuFuGuHuIuJutX<0%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3JuKuLuNuPurR2tX<0% &q=10% &'()-3q=10% &'()-3qqrMv
jY5q=10% &'()-3PuQuRuSuTuUuVuWutX<0% &q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3WuXuYuZu[u\u]u^utX<0%
&q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3^u_u`uaucurV6tX<0% &q=10% &'()-3q=10% &'()-3-qqrMv
jY5q=10% &'()-3cudueufuguhuiujutX<0% &q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3jukulumunuoupuqutX<0%
&q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3qurusutuuuvurV:q=10% &'()-3q=10% &'()-3-q=10%
&'()-3-qqrMv  jY5q=10% &'()-3vuwuxu{u|u}u~uupT80% &'()-q=10% &'()-3-q=10%
&'()-3-q=10% &'()-35q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3uuuuuuuutX<0% &'()-q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuuurV:q=10% &'()-3q=10%
&'()-3-q=10% &'()-3-q=10% &'()-3-qqrMv  jY5uuuuuuuutX<0% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3uuuuuuutX<0% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuurR2tX<0% &q=10% &'()-3q=10%
&'()-3q=10% &'()-3-qqrMv  jY5uuuuuuuutX<0% &q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuuuuutX<0% &q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3uuuuunR6tX<0% &q=10% &'()-3q=10% &'()-3q=10% &'()-3qqrMv
jY5uuuuuuuutX<0% &q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3uuuuuuuutX<0% &q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuuurV:q=10%
&'()-3q=10% &'()-3-q=10% &'()-3-q=10% &'()-3-qqrMv  jY5uuuuuuuupT80%
&'()-q=10% &'()-3-q=10% &'()-3-q=10% &'()-3-q=10% &'()-35q=10% &'()-3q=10%
&'()-3q=10% &'()-3uuuuuuutX80% &'()-q=10% &'()-3-q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuunR6tX80%
&'(q=10% &'()-3-q=10% &'()-3q=10% &'()-3qqrMv  jY5uuuuuuuutX<0% &'(q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3uuuuuuuutX<0% &'(q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuurR2tX<0% &q=10% &'()-3q=10%
&'()-3q=10% &'()-3-qqrMv  jY5uuuuuuuutX<0% &q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3uuuuuuuutX<0% &q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3uuuuunR2tX<0% &q=10% &'()-3q=10% &'()-3q=10% &'()-3qqrMv
jY5uvvvvvvvtX<0% &q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3vvvv vvv vtX<0% &q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3
vvvvvrV6tX<0% &q=10% &'()-3q=10% &'()-3-q=10% &'()-3-qqrMv
jY5vvvvvvvvoS70% &q=10% &'()-3)q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3vvvvv v!v"vtX<0% &q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3"v#v$v%v&v'vrV:q=10% &'()-3q=10% &'()-3-q=10% &'()-3-qqrMv  jY5q=10%
&'()-3'v(v)v*v+v,v-v.vtX<0% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3.v/v0v1v2v3v4v5vtX<0% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-35v6v7v9v:vrR6tX<0% &'(q=10% &'()-3q=10% &'()-3q=10% &'()-3-qqrMv
jY5:v;v<v=v>v?v@vAvtX<0% &'(q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3AvBvCvDvEvFvGvHvtX<0% &'(q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3HvIvJvKvLvMvrV:q=10% &'()-3q=10% &'()-3-q=10% &'()-3-q=10%
&'()-3-qqrMv 



jY5MvNvOvPvQvRvSvTvtX<0% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3TvUvVvWvXvYvZvtX<0% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3Zv[v\v]v^v_vrV:q=10% &'()-3q=10% &'()-3-q=10% &'()-3-q=10%
&'()-3-qqrMv  jY5_v`vavbvcvdvevfvtX<0% &'()-3q=10% &'()-3q=10% &'()-3q=10%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3fvgvhvivjvkvlvtX<0%
&'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10% &'()-3q=10%
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