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Background of the Invention Field of the Invention The present invention
relates to a cleaning agent composition and a precision cleaning method in
which a 10 specified cleaning agent is employed. More particularly, the
present invention is concerned with a cleaning agent composition for hand
wiping and a hand wiping cleaning method. The terminology "hand wiping
cleaning" used herein means cleaning an item surface by wiping it by hand
with 15 fibrous matter impregnated with a cleaning agent composition.
Discussion of Related Art With respect to an optical element and a semicon
27 January 2004 2 ductor part, the material undergoes various working steps
and also various inspection steps corresponding to the workings before
being formed into the product. While the material is passed through such
steps, var ious dints adhere thereto. Cleaning for removing such dints must
be carried out taking into account the influence of the cleaning on the
material, so that cleaning quality requirements are very strict. The
conventional precision cleaning method for optical elements is conducted in
the sequence of organic solvent -~ water-base cleaning agent -~ water ~
isopropanol (IPA) -~ freon as described on pages 193 to 195 of "Precision
Cleaning Technology Manual" published by New Technology Development Center,
Japan. various modifications have been effected which include replacing the
isopropanol with a dewatering agent comprising freon and, added thereto, a
surfactant and also replacing the final freon with vapor cleaning. Without
exception, the conventional cleaning methods employ a cleaning line
composed of a multiplicity of cleaning agents, none of which can be
avoided. Further, the above published literature lists cleaning agents and
cleaning methods employed in various industrial fields, from which it is
apparent that.wide use is made of chlorinoted solvents and specified
freons.   27 January 2004 3 Mechanical parts have been freed of dirt by
dipping them in a chlorinated solvent such as trichloroethane,
trichloroethylene or methylene chloride or a hydrocarbon solvent such as
kerosene, benzene or xylene and applying thereto ultrasonic and/or
barreling. On the other hand, electrical and electronic parts have been
freed of dirt With the use of, mainly, a chlorinated solvent such as
trichloroethane or a freon solvent such as freon 113. However, in recent
years, substitution for the above cleaning agents has increased in
consideration of the global atmosphere problem and orientation toward
safety. For example, Japanese Patent Application Laid-Open Specification
No. 4076/1993 proposed a cleaning method for mechanical parts comprising
removing dirt with the use of a cleaning agent composed mainly of a
hydrocarbon having a boiling point of 100 to 350C and finishing with the
use of a completely fluorinated compound having a boiling point of 80 to
200C, which method was described as being excellent in cleaning and
finishing performance and permitting short-time drying. Japanese Patent
Application Laid-Open Specification No. 43893/1993 describes cleaning with
the use of a cleaning agent composition composed mainly of a hydrocarbon
fraction of 150 to 240C in boiling point which is   27 January. 2004 4
substantially free of naphthalene and biphenyl. Further, Japanese Patent
Application Laid-Open Specification No. 210092/1989 describes a precision
cleaning drying method in which an item having passed through a cleaning
step and dipping in pure water is lifted at a very low rate from the liquid
level into a dry gas. Still further, Japanese Patent Application Laid-Open
Specification No. 17148/I993 describes a cleaning method in which a
hydrocarbon-based organic solvent is heated and sprayed at a reduced
pressure. On the other hand, with respect to the hand wiping cleaning
agent, Japanese Patent Application Laid-Open Specification No. 25499/1993
proposed a cleaning agent for brake device comprising 20 to 97% by weight
of cyclopentane and 3 to 60% by weight of an aliphatic monohydric lower
alcohol having 1 to 3 carbon atoms along with the balance of a hydrocarbon
having 6 to 8 carbon atoms. Moreover, a variety of other cleaning agents
such as a water-base cleaning agent, a cleaning agent composed mainly of a
glycol ether and a cleaning agent composed mainly of a terpene, eg limonene
have been proposed. In recent years it has become apparent that a
chlorinated solvent such as trichloroethane and a specified freon such as
freon 113 are chemically stable and, upon evaporation, arrives at the
ozonosphere where   27 January 2004 5 they are decomposed by ultraviolet
rays to liberate halogen from the molecules thereof, which destructs the
ozonosphere surrounding the earth. The prohibition of industrial use
thereof became effective in 1995 and the application thereof to industrial
cleaning is no longer permitted. Although being excellent in cleaning and
drying performance and advantageous in cost, the hydrocarbon solvent such
as kerosene or benzene is a substance regulated by the organic solvent
control regulation, has been demonstrated to be highly carcinogenic and has
problems with respect to the nonhazardousness to human and smell. Further,
its purity is so poor that the problem is encountered that, for example,
stain occurs in the drying to thereby disenable attaining highquality item
finishing. The cleaning agent composed mainly of a glycol ether has
drawbacks in that the smell is strong when use is made of one having
excellent cleaning performance and that the dryability is generally poor.
The cleaning aqent composed mainly of a terpene such as limonene has
problems that it emits strong smell al_hough being excellent in safety and
cleaning power and .hat it is derived from a natural product, so that it
lacks quality stability and is highly expensive.   27 January, 2004 6 On
the other hand, although the water-base cleaning agent is excellent in
safety and cost, the cleaning method using this water-base cleaning agent
has a drawback in that the disposal of rinse water, drying and metal
rusting must be taken into consideration, there are heavy constraints on
the facilities and item to be cleaned.  The cleaning method comprising
removing dirt with the use of a cleaning agent composed mainly of a
hydrocarbon and finishing with the use of a completely fluorinated compound
as described in Japanese Patent Application Laid-Open Specification No.
4076/1993 is excellent in cleaning and finishing performance, per mits
short-time drying and is advantageously free from the problems of waste
water disposal and rusting because of the nonuse of water. However,. the
problem is encountered that the completely fluorinated compound employed in
finishing is highly expensive. Further, an additional problem is
encountered that special measures such as improving the hermetic sealing of
the cleaning apparatus and attaching a vapor recovery device must be taken
for limiting the consumption of the completely fluorinated compound to
thereby complicate the apparatus and render the control thereof difficult.
The cleaning agent composition described in Japa   27 January, 2004 7 nese
Patent Application Laid-Open Specification No. 43893/1993 is advantageous
in that it is free from environmental pollution, excellent in dirt removing
capability and available at low cost. However, it is a mixture of a
multiplicity of hydrocarbons, so that stain is likely to occur on the
surface of the cleaned and dried item. Thus, the use of this cleaning agent
composition in precision cleaning involves difficulties. Further, the 100%
removal of aromatic hydrocarbons suspected of carcinogenesis is unfeasible,
so that the problem is encountered that not only is nonhazardousness to
human not ensured but also the smell is strong. The cleaning method using
pure water and dry gas as described in Japanese Patent Application
Laid-Open Specification No. 210092/1989 needs a large amount of energy in
the heating and drying because of large specific heat and large latent
vaporization heat. Further, this cleaning method involves not only the
problems that dewing occurs on the surface of the cleaned item at the time
of drying, large surface tension prevents penetration into minute regions
and the surface of the metal material is rusted but also the problem that
production of pure water and dry gas causes cost increase and complicates
the cleaning   27 January 2004 8 apparatus. In the cleaning method
comprising spraying a hydrocarbon solvent as described in Japanese Patent
Application Laid-Open Specification No. 17148/1993, the solvent in which,
for example, cutting oil liberated by the cleaning has been mixed is
simultaneously sprayed to thereby cause the cutting oil to remain on the
surface of the cleaned item with detriment to the cleaning quality. Thus,
precision cleaning cannot be attained by this method. Periodic solvent
replacements would have to be conducted at short intervals for avoiding
this detriment, which, however, disadvantageously increases running cost.
In the cleaning method described in Japanese Patent Application Laid-Open
Specification No. 25499/1993, cyclopentane as the main component has unique
benzene smell to thereby deteriorate the working atmosphere. Further, it
damages a plastic such as polystyrene, so that the scope of employable
items to be cleaned is limited. Summary of The Invention In view of the
above drawbacks of the prior art, the invention advantageously provides
27 January, 2004 -9 a cleaning agent composition for hand wiping which has
excellent composition stability and excellent dryability. There is also
provided a preferred precision cleaning method in which use is made of the
cleaning agent composition of 5 the present invention. The foregoing and
other features and advantages of the present invention will become apparent
from the following detailed description and appended claims taken in
connection with the accompanying drawings. 10 Brief Description of the
Drawings In the drawings: Fig 1 is a graph showing the relationship between
lower alcohol mixture component ratio of liquid phase and lower alcohol
mixture component ratio of vapor phase measured in 15 Example 1; Fig 2 is a
graph showing the relationship between lower alcohol mixture component
ratio of liquid phase and lower alcohol mixture component ratio of vapour
phase measured in Example 2: 20 Fig 3 is a graph showing the relationship
between lower alcohol mixture component ratio of liquid phase and lower
alcohol mixture component ratio of vapor phase measured in Example 6.
Detailed Description of the Invention 25 According to the present invention
there is provided a cleaning agent composition for hand wiping comprising
66 to 90% by weight of at least one aliphatic hydrocarbon with 6 carbon
atoms containing at least 44% by weight of 2 methylpentane and 10 to 34% by
weight of at least one lower 30 alcohol with 1 to 3 carbon atoms containing
at least 85% by weight of ethyl alcohol to thereby exhibit azeotropic or
azeotrope-like characteristics. Moreover, there is provided    27 January.
2O04 



-10 a precision cleaning method comprising impregnating fibrous matter with
a cleaning agent composition for hand wiping comprising 66 to 90% by weight
of at least one aliphatic hydrocarbon with 6 carbon atoms containing at
least 49% by 5 weight of 2-methylpentane and 10 to 39% by weight of at
least one lower alcohol with 1 to 3 carbon atoms containing at least 85% by
weight of ethyl alcohol so as to exhibit azeotropic or azeotrope-like
characteristics and wiping a surface of an item to be cleaned with the
impregnated 10 fibrous matter by hand.   27 January, 2004 11 The aliphatic
saturated hydrocarbon and lower alcohol as components of the composition of
the present invention contain no halogen elements destructing the
ozonosphere in the molecules, so that, even if evaporated and scattered
into the atmosphere by the use in cleaning operation, the composition
containing them do not adversely affect the ozonosphere and are clearly
nonhazardous to the global atmosphere. The composition of the present
invention comprising the aliphatic saturated hydrocarbon having 6 carbon
atoms and the lower alcohol having 1 to 3 carbon atoms exhibits azeotropic
or azeotrope-like characteristics. The terminology "azeotropic" used herein
means the property such that a mixture of a plurality of compounds has a
single stable apparent boiling point and behaves like a single compound.
The boiling point of the azeotropic mixture is lower than that of each of
the plurality of compounds forming the azeotropic mixture. Further, with
respect to the azeotropic mixture, the component ratios are identical
between the vapor phase and the liquid phase at the vapor-liquid,
equilibrium. The terminology "azeotrope-like^ used herein means the
property such that a mixture of a plurality of compounds has a boiling
point range falling up to 5C of the boiling point of the azeotropic   27
January. 2004 -12 composition at atmospheric pressure (760 mmHg) and
exhibits behaviour approximating to a single compound. The composition of
the invention advantageously has a boiling point ranging from 52 to 55.5C
at atmospheric 5 pressure. This boiling point is significantly lower than
those of the components (aliphatic saturated hydrocarbon having 6 carbon
atoms and lower alcohol having 1 to 3 carbon atoms) as shown in Table 20.
10 Table 20
Compone2-3--n-methanoethanon-iso-ntmethyl-methyl-hexane11propanolpropanolpe
ntanepentaneb.p.60.363.368.764.678.397.282.4(C) The relative evaluation of
drying rate of solvent-based cleaning agent compositions can be made by
comparing boiling 15 points. Generally, the lower the boiling point, the
greater the drying rate. Therefore, the cleaning agent composition , of the
invention has a drying rate greater than those of the components. 1.   27
January 2004 13 With respect to the above cleaning agent composition, the
range of boiling points at atmospheric pres_ sure is within 5C and the
composition exhibits azeotropic or azeotrope-like properties so that the
composition change is scarce irrespective of the vaporization or
evaporation. Therefore, the composition change attributed to uneven
evaporation of cleaning agent components during the cleaning operation can
be prevented and uniform cleaning capability can be retained irrespective
of the use for a prolonged period of time. Further, the composition change
can be avoided in the storage vessel during the storage thereof. The
cleaning agent composition preferably comprises 82 to 88% by weight of at
least one aliphatic hydrocarbon with 6 carbon atoms containing at least 56%
by weight of 2-methylpentane and 12 to 18% by weight of at least one lower
alcohol with 1 to 3 carbon atoms containing at least 85% by weight of ethyl
alcohol. This cleaning agent composition exhibits azeotropic properties to
thereby not only have its boiling point lowered. as compared with those of
the components thereof but also exhibit a composition change upon
distillation as low as less than about 5% with respect to each of the lower
alcohol component and the aliphatic saturated hydrocarbon component; which
attests to stabili   27 January. 20O4 14 zation of the composition. That
is, the composition change attributed to the vaporization or evaporation
during the cleaning operation is very slight. The cleaning power will be
described below. The cleaning power of the solvent-based cleaning agent
composition can be expressed by the dirt dissolving capability. The
solubility parameter (hereinafter referred to as "SP") is generally known
as a scale for estimating the dissolving capability. The SP value is
strongly influenced by the polarity of the compound. Chain compounds such
as 2-methylpentane, 3-methylpentane and n-hexane as the aliphatic saturated
hydrocarbon being a component of the cleaning agent composition of the
invention have properties very similar to each other from the viewpoint of
polarity because of the molecular structures. On the other hand, methanol,
ethanol, isopropanol and n-propanol as the lower alcohol component have
also properties very similar to each other from the viewpoint of polarity.
Therefore, the cleaning power is influenced by the ratio of the component
of aliphatic saturated hydrocarbon as an aggregate of 2-methylpentane,
3-methylpentane and n-hexane to the component of lower alcohol as an
aggregate of methanol, ethanol, isopropanol and n-propanol. For example,
finger sebum, marking ink, waxes such   27 January. 2004 15 as pitch and
fluxes such as rosin oil can be mentioned as the object to be removed with
the use of the clean ing agent composition of the invention. When it is
intended to clean these dirt components by hand wiping or dipping with the
use of a cleaning agent composition whose lower alcohol component content
is less than 10% by weight, the cleaning power is unsatisfactory for finger
sebum, marking ink and rosin oil and removal thereof by hand wiping
cleaning becomes difficult. Thus, the content of at least one lower alcohol
is required to be at least 10% by weight for obtaining satisfactory
cleaning ' power and is desired to be at least 12% by weight for
facilitating the cleaning. The damage on the item to be cleaned will be
described below. The cleaning agent composition of the invention is applied
to metals, glasses, ceramics, thermoplas tic resins and plastic elastomers
as the material of the item to be cleaned. The corrosion of these materials
caused by dipping or hand wiping cleaning depends on the content of lower
alcohol component. When the lower alcohol component ratio ranges from 5 to
50% by weight based on the composition, metals and glasses have no changes
and are free from the influence of the cleaning agent composition. Also,
thermoplastic resins whose internal stress residue is slight are free from
any   27 January. 2004 16 problems as long as the lower alcohol component
ratio ranges from 5 to 50% by weight based on the composition. However,
thermoplastic resin products whose internal stress residue is extensive
because of injection or other rework occasionally suffer from cracking or
other corrosion effect when the lower alcohol mixture component ratio
exceeds 35% by weight based on the composition. Therefore, it is requisite
that the ratio of lower alcohol mixture component be not greater than 34%
by weight based on the composition for ensuring wide applications to
various items to be cleaned irrespective of the type of the material
thereof as a cleaning agent. The ratio is preferred to be not greater than
20% by weight based on the composition taking into account safety factor
set in consideration of the difference of residual stress level between
various products. The cleaning agent composition is preferably one whose
total content of n-hexane, methanol, isopropanol and n-propanol is less
than 10% by weight based on a11 of the'. composition. This composition
ensures greater safety. Among the components of the cleaning agent
composition, n-hexane, isopropanol and methanol are categorized as the
Class 2 organic solvent by the organic solvent control regulation of
Japanese Industrial   27 January 2004 i7 Safety & Hygiene Law. Methanol is
further categorized as a poisonous material. Moreover, the permissible
concentrations of n-hexane, methanol, isopropanol and n-propanol are 50,
100, 400 and 200 ppm, respectively. These values are lower than the
permissible concentrations of other components and, taking safety into
account, it is preferred that the total content of nhexane, methanol,
isopropanol and n-propanol be limited. The cleaning agent composition is
preferably one whose water content is less than 2000 ppm by weight so that
the composition is substantially free of water. This composition realizes
the state of having no stain after drying while maintaining azeotropic or
azeotrope-like characteristics, so that the cleaning quality improvement
can be attained to thereby enable application to precision cleaning. When
the water content of the cleaning agent composition is high, water is not
entirely evaporated even after the evaporation of the cleaning agent
composition because water has a very large latent vaporization heat, so
that the phenomenon appears that particulate water remains on the surface
of the cleaned item. The inventors study has showed that, when the water
content is 2000 ppm or higher, particulate water remains -on the   27
January, 2004 18 surface of the cleaned item after cleaning and drying and
the. retarded evaporation of the water causes stain on the surface of the
cleaned item. The lower the water content, the more effectively can the
staining be suppressed. Therefore, it is preferred that the water content
be less than 1000 ppm, especially, less than S00 ppm. The water content of
the composition can be re_ duced by putting an adsorbent or a molecular
sieve (for example, commercially available Molecular Sieve) in the
composition of the present invention. This method may be applied for
controlling the water content. The cleaning agent composition is preferably
one in which the total amount, of components having a boiling point of 120C
or higher at 760 amiFig is less than 1% by weight and the total amount of
components having a boiling point of 170C or higher at 760 mmHq is less
than 1000 ppm by weight. This composition can satisfactorily be applied to
precision cleaning. There is the possibility that high-boiling-point
hydrocarbons and other impurities mix into the aliphat is saturated
hydrocarbon to be used as a component of the cleaning agent composition
according to the present invention during the process or intermediate step
for producing the same. These occasionally remain as residue on the surface
of the cleaned item, depending   29 January. 2004 19 on the type and
content thereof. In the event of the occurrence of residue in the precision
cleaning, for example, finish cleaning conducted prior to optical coating
of lenses, defects such as peeling of the optical coating film from the
lenses would result, so that the contaminated saturated hydrocarbon cannot
be employed. The inclusion of high-boiling-point components may cause a
drop of the drying rate. The inventors' study has showed that the inclusion
of components with a boiling paint of 120C or higher in an amount of
greater than 1% by weight renders the retardation of the drying rate
conspicuous while the inclusion of components with a boiling point of 170C
or higher in an amount of greater than 1000 ppm would cause residue to
remain on the surface of the cleaned and dried item, so that the
application to precision cleaning becomes difficult. From the viewpoint of
inhibiting the inclusion of impurities, it is preferred that the aliphatic
saturated hydrocarbon be synthesized directly from a gaseous hydrocarbon.
There is also provided a precision cleaning method comprising impregnating
fibrous matter with the cleaning agent composition of the present invention
adapted to exhibit azeotropic or azeotrope-like characteristics   27
January. 2004 20 and wiping a surface of an item to be cleaned with the
impregnated fibrous matter by hand. As mentioned above, the respective
ratios of the aliphatic saturated hydrocarbon and lower alcohol components
to the composition are highly stable irrespective of the vaporization or
evaporation, so that the cleaning performance of the composition is also
highly stable in the present invention. Therefore, when fibrous matter is
impregnated with the cleaning agent composition of the present invention
and wiping is carried out by hand with the use of impregnated fibrous
matter, the cleaning agent composition remaining in the fibrous matter has
little change of component ratios irrespective of the evaporation of the
cleaning agent composition from the fibrous matter, so that wiping cleaning
can be performed while exerting cleaning power which is stable up to the
complete drying of the fibrous matter. Examples of fibrous matters to be
impregnated with the cleaning agent composition include cloths such as
natural fiber cloth, synthetic fiber cloth and nonwoven fabric and papers
such as wiping paper. Effect of The Invention   27 January. 2004 21 The
cleaning agent composition compris ing 66 to 90% by weight of at least one
aliphatic hydrocarbon with 6 carbon atoms containing at least 44% by weight
of 2-methylpentane and 10 to 34% by weight of at least one lower alcohol
with 1 to 3 carbon atoms containing at least 85% by weight of ethyl alcohol
to exhibit azeotropic or azeotrope-like characteristics not only exerts
very excellent dryability and cleaning capability but also enables
maintaining low corrosive effect on various materials and excellent
composition stability during the cleaning operation and storage. Further,
the cleaning agent composition whose total content of n-hexane, methanol,
isopropanol and n-propanol is less than 10% by weight based on a11 of the
composition enables ensuring nonhazardousness to human. Still further, the
cleaning agent composition whose water content is less than 2000 ppm by
weight enables suppressing staining and improving cleaning 



quality. The cleaning agent composition in which the total amount of
components having a boiling point of 120C or   27 January 2004 22 higher at
760 mmHg is less than 1% by weight and the total amount of components
having a boiling point of 170C or higher at 760 mmHg is less than 1000 ppm
by weight enables maintaining extremely low residue and excellent
dryability. In the precision cleaning method comprising im pregnating
fibrous matter with a cleaning agent composition for hand wiping comprising
66 to 90% by weight of at least one aliphatic hydrocarbon with 6 carbon
atoms containing at least 44% by weight of 2-methylpentane and 10 to 34% by
weight of at least one lower alcohol with 1 to 3 carbon atoms containing at
least 85% by weight of ethyl alcohol so as to exhibit azeotropic or
azeotrope-like characteristics and wiping a surface of an item to be
cleaned with the impregnated fibrous matter by hand, the cleaning agent
composition has little change of component ratios irrespective of the
evaporation of the cleaning agent composition from the fibrous matter, so
that wiping cleaning can be performed:while maintaining stable cleaning
power up to the complete drying of the fibrous matter. Preferred Embodiment
of The Invention The present invention will now be described in greater
detail with reference to the following Examples and Comparative Examples,
which should not be construed   27 January. 2004 23 as limiting the scope
of the invention.   27 January 2O04 24 Example 1 A hydrocarbon mixture
consisting of 60.1% by weight of 2-methylpentane, 36.2% by weight of
3methylpentane and 3.7% by weight of n-hexane was used as the aliphatic
saturated hydrocarbon with 6 carbon atoms. A lower alcohol mixture
consisting of 85.5% by weight of ethanol, 4.9% by weight of isopropanol and
9.6% by weight of n-propanol was used as the lower alcohol with 1 to 3
carbon atoms. The hydrocarbon mixture and the lower alcohol mixture were
mixed together in varied proportions (lower alcohol mixture component
ratio: 0, 10, 15, 20, 30 and 100% by weight in Table 7,j to thereby obtain
mixture compositions in an amount of 200 g each. These compositions were
subjected to simple distillation at atmospheric pressure, and the boiling
point of initial distillate, initial distillate composition component ratio
(hereinafter referred to as "component ratio of vapor phase") and   27
January 2004 25 component ratio of mixture composition present in the
distillation still at the time of having obtained the initial distillate
composition (hereinafter referred to as "component ratio of liquid phase")
were measured. The results are given in Table 1. The above initial
distillate composition is a distillate composition harvested when the
boiling point rise has been stabi lized after the start of outflow of
distillate. Table 1 b.p. (C)62.055.555.0S5.155.378.5Lower alcohol
mixt.0.09.615.120.831.8100.0component ratio (wt.Z) ofliq. phaseLower
alcohol mitt.0.015.716.116.S16.7100.0component ratio (wt.Z) ofvapor phase
Referring to Table 1, the boiling point of the mixture composition ranged
from 55.0 to 55.5C when the lower alcohol mixture (consisting of 85.5% by
weight of ethanol, 4.9% by weight of isopropanol and 9.6% by weight of
n-propanol) component ratio of liquid phase ranged from 9.6 to 31.8% by
weight (corresponding to ethanol: 8.5 to 27.2% by weight, isopropanol: 0.4
to 1.6% by weight and n-propanol: 0.9.to 3.1% by weight) and when the
hydrocarbon mixture (consisting of 60.1%   27 January, 2004 26 by weight of
2-methylpentane, 36.2% by weight of 3methylpentane and 3.7% by weight of
n-hexane) component ratio of liquid phase ranged from 90.4 to 68.2% by
weight (corresponding to 2-methylpentane: 54.3 to 40% by weight,
3-methylpentane: 32.7 to 24.7% by weight and n-hexane: 3.3 to 2.5% by
weight). The above boiling point is conspicuously lower than both of the
boiling point of the hydrocarbon mixture only, 62.0C, and the boiling point
of the lower alcohol mixture only, 78.SC, thereby exhibiting a conspicuous
boiling point lowering phenomenon and demonstrating the realization of
approximately azeotropic state. The realization of boiling point lowering
enabled providing the cleaning agent composition with very excellent
dryability. A vapor-liquid equilibrium diagram (X-Y diagram) with respect
to mixtures of the hydrocarbon mixture and the lower alcohol mixture was
drawn on the basis of the results of Table 1, in which the X-axis (axis of
abscissa) represented the lower alcohol mixture component ratio., of liquid
phase and the Y-axis (axis of ordinates) represented the lower alcohol
mixture component ratio of vapor phase, and the azeotropic composition was
determined. The X-Y diagram is shown in Fig. 1. In the azeotropic state,
the component ratio of liquid phase and the component ratio of vapor phase
are iden   27 January. 2004 27 tical with each other, so that the
intersection of the X-Y diagram and the function Y = X represents an
azeotropic composition. Therefore, an azeotropic composition was determined
from the X-Y diagram of Fig. 1I, which was found to consist of 16.1% by
weight of the lower alcohol mixture component and 83.9% by weight of the
hydrocarbon mixture component. Accordingly, specifically, it was found that
the azeotropic composition consisted of 50.4% by weight of 2-methylpentane,
30.4% by weight of 3-methylpentane, 3.1% by weight of nhexane, 13.7% by
weight of ethanol, 0.8% by weight of isopropanol and 1.6% by weight of
n-propanol. 100 g of a cleaning agent composition of the above azeotropic
composition was prepared and simple distillotion thereof was carried out at
atmospheric pressure. Distillate and bottoms (liquid phase) were
simultaneously harvested at time intervals, and the composition change
thereof was measured. The component ratios were determined by gas
chromatography with the use of calibration curve. Gas chromatography was
conducted with the use of gas chromatograph GC-14B manufactured by Shimadzu
Corporation, column DB-1 (inner diameter: 0.S3 mm and length: 30 m)
manufactured by Hewlett Packard and detector FID under the conditions such
that injection hole temperature: 210C, detector temperature:   27 January
2004 28 230C, initial column temperature: 40C (hold time: 2.5 min), column
temperature rise rate: 10C/min and finally reached column temperature:
200C. The results are given in Tables 2 and 3. Table 2 shows the relation
ship between distillate sampling timing and the analytical result of each
component ratio along with total lower alcohol and hydrocarbon component
ratios (% by weight). On the other hand, Table 3 shows the relationship
between bottoms (liquid phase) sampling timing and the analytical result of
each component ratio along with total lower alcohol and hydrocarbon
component ratios (% by weight). The distillate composition change was in
the range of 0.4% by weight only until the end of tire distillation, and
the composition change of bottoms harvested simultaneously with the
distillate was in the range of 4.7% by weight until the end of the
distillation. Thus, very excellent composition stability was confirmed.
27 January 2O04 29 Table 2 ethanol isopropanol n-propanol 2-methylpentane
3-methylpentane n-hexane lower alcohol mixture hydrocarbon mixture before
distills- distilla- distills- end of distills- tion 1 tion 2 tion 3
distillation Lion 13.7 14.9 1'4.0 13.6 13.2 0.8 0.5 0.7 0.8 1.0 1.6 O.S 1.0
1.4 1.8 50.4 S2.4 S0.6 49.5 48.1 30.4 29.4 30.9 31.6 32.4 3.1 2.2 2.8 3.1
3.5 16.1 1S.9 1S.7 1S.8 16.0 83.9 ~ 84.1 84.3 84.2 84.0 Table 3 ethanol
isopropanol n-propanol 2-methylpentaae 3-methylpentane n-hexane lower
alcohol mixture hydrocArbon auxture Example 2 beforeliq.distills-phase
1tion13.713.70.80.91.61.7S0.449.S30.431.23.13.016.116.3 83.9 ~ 83.7 aofph
se 2phase 3liq.phase13.413.113.41.01.31.72.33.SS.748.145.942.331.832.4I
32.63.43.84.316.l17.920.8B3.382.179_Z A hydrocarbon mixture consisting of
97.3'h by weight of 2-methylpentane and 2:7~ by weight of n   27 January
2004 30 hexane was used as the aliphatic saturated hydrocarbon with 6
carbon atoms. A lower alcohol mixture consisting of 100% by weight of
ethanol was used as the lower alcohol with 1 to 3 carbon atoms. The
hydrocarbon mixture and the lower alcohol mixture were mixed together in
varied proportions (lower alcohol mixture component ratio: 0, 10, 15, 20,
35 and 100% by weight in Table 9) to thereby obtain mixture compositions in
an amount of 200 g each. These compositions were subjected to simple
distillation at atmospheric pressure, and the boiling point of initial
distillate, component ratio of vapor phase and component ratio of liquid
phase were measured. The results are given in Table 4. - Table 9 b.p.
(C)60.553.553.353.754.078.3Lover alcohol mitt.0 09 6 component ratio (vt.Z)
of..15.220.634.0100.0liq. phaseLower alcohol mitt.0 016 4 component ratio
(crt:Z) of..16.516.816.4100.0vapor phase Referring to Table 4, the boiling
point of the mixture composition ranged-from S3.4 to 54.0C when the lower
alcohol mixture (consisting of 100% by weight of 



27 January 2O04 31 ethanol) component ratio of liquid phase ranged from 9.6
to 34.0% by weight. The above boiling point is conspicuously lower than
both of the boiling point of the hydrocarbon mixture only, 60.5C, and the
boiling point of the lower alcohol mixture only, 78.3C, thereby exhibiting
a conspicuous boiling point lowering phenomenon and demonstrating the
realization of approximately azeotropic state. A vapor-liquid equilibrium
diagram (X-Y diagram) with respect to mixtures of the hydrocarbon mixture
and the lower alcohol mixture was drawn on the basis of the results of
Table 9, in which the X-axis (axis of abscissa) represented the lower
alcohol mixture component ratio of liquid phase and the Y-axis (axis of
ordinates) represented the lower alcohol mixture component ratio of vapor
phase, and the azeotropic composition was determined. The X-Y diagram is
shown in Fig. 2. An azeotropic composition was determined from the X-Y
diagram of Fig. 2, which was found to consist of 16.6% by weight of the
lower alcohol mixture component and 83.4% by weight of the
hydrocarbon.,mixture component. Accordingly, specifically, it was found
that the azeotropic composition consisted of 81.2% by weight of
2-methylpentane, 2.2% by weight of n-hexane and 16.6% by weight of ethanol.
Example 3   27 January 2004 32 400 g of a mixture consisting of 13.9% by
weight of ethanol,-0.8% by weight of isopropanol, 1.6% by weight of
n-propanol, S0.3% by weight of 2methylpentane, 30.4% by weight of
3-methylpentane and 3.1% by weight of n-hexane was put in a distillation
flask and distilled at atmospheric pressure by the use of a rectifying
column having a theoretical plate number of 25 packed With coiled packing
of SUS 306 (Helipack manufactured by Tokyo Special Wire Netting Co., Ltd.).
Thus, a distillate of 53.0C in boiling point was obtained. This distillate
was analyzed by the same gas chromatography as in Example l with the use of
calibration curve and was found to consist of 16.0% by weight of ethanol,
55.4% by weight of 2methylpentane, 27.9% by weight of 3-methylpentane and
0.7% by weight of n-hexane. This composition had a boiling point lower than
those of the components thereof, attesting to the formation of an
azeotropic composition. Example 9 The same. hydrocarbon mixture and lower
alcohol mixture as in Example 1 were mixed together in varied proportions
(lower alcohol mixture component ratio: 5, 10, 15, 20, 30 and 40% by weight
in Table 5) to thereby obtain mixture compositions in an amount of 200 q
27 January. 2004 33 each. On the other hand, specimens were prepared by
applying finger sebum to a slide glass and allowing it to stand still at
ordinary temperature and humidity far 24 hr and also by dipping slide glass
pieces in an oil marking ink and a solution obtained by dissolving 408 by
weight rosin oil in 1,1,1-trichloroethylene as a solvent, respectively, and
evaporating the solvent from the dipped slide glass pieces. Hand wiping
cleaning of the specimens was performed with the use of wiping paper
(Rimwipe produced by Jujo Rimberley) impregnated with the above mixture
compositions of varied component ratios. Cleaning performance was evaluated
and the criterion therefor was such that: o: dirt was completely removed by
less than 10 hand wipes, d: dirt was removed by at least 10 hand wipes, and
x: dirt was not removed irrespective of at least 10 hand wipes. The results
are given in Table 5. When the lower alcohol mixture component ratio is
decreased to 10% by weight,; the removal of any of finger sebum, marking
ink and rosin oil tends to be difficult. When the lower alcohol mixture
component ratio is less than 108 by weight, it occurs that marking ink and
rosin oil cannot be removed.     Lower alcohol mixture component ratio
(wt.g) finger sebum marking ink rosin oil 34 Table 5 5 10 0 d- x o -d x p
29 January 2004 15203040000000000000 The. cleaning performing of each of
the compositions specified in Table 6 was evaluated with respect to various
dirt components. The same evaluation was made of a mixture of diethyl ether
and ethanol and ethanol as references. With respect to specimens having
dirt components adhering thereto, rosin oil and marking ink specimens were
prepared in the same manner. as described above. Pitch specimen was
prepared by dipping a slide glass in a solution obtained by dissolving 40%
by. weight pitch in.l.,,l,l-trichloroethylene as a solvent and evaporating
the solvent from the dipped slide glass. With respect to epoxy resin, use
was made of a specimen prepared by"forming an about 0.5 mm thick layer of
bisphenol epoxy resin (Epikote pro_ duced by Shows Shell Sekiyu K.K.) on a
slide glass according to the metal mask printing technique. The cleaning
performance was evaluated in the same manner    27 January. 2004 35 as
described above. The results are given in Table 6. It was confirmed that
the compositions 1, 2 and 3 of the present invention exhibit excellent
cleaning capability for any of varied dirt components and thus have a very
broad range of applicability to dirt. Table 6 Compsn. 1Compaa. 2Compsn.
3Mizt. of diethyl ether LEthanol 2-methylpentan 50ethanole.4 ~rt.181.2
wt.150.2 xt.Z3-methylpeatane30 4. vrt.130.2 vt.1n-hexane3 1. Irt.12.2
wt,13,1 vt.Zethanol13 7 methanol. wt.116.6 crt.114N:1 wt.120 vol.1100
wt.Z0.2 vt.1isopropanol0 8. wt,12.2 wt.ln-propanol1 6. wt.1diethyl ether
pitchSO POl.Z Dirt (lea- ning rosin oil  lanolino q0 o0 00 _ px capa-
bility marking inko000 - QD epoxy resino0o - ~o - Qa - do0 Exam The same
hydrocarbon mixture and lower alcohol mixture as in Example 1 were mixed
together in varied proportions (lower alcohol mixture component ratio: 10,
15, 20, 25, 30, 35, 90 and 50% by weight in Table 7) to thereby obtain
mixture compositions. One-minute   27 January, 20O4 36 dipping test and
hand wiping cleaning of each of various materials were performed with the
use of the above mixture compositions. Thereafter, the materials were
inspected to find any appearance change. The evaluation was made on the
criterion such that: o: no appearance change was caused by the dipping best
and hand wiping, 0: appearance change was observed only after the dipping
test, and x: appearance change Was observed after not only the dipping test
but also the hand wining. The results are given in Table 7. Metals and
glasses encountered no problems irrespective of the lower alcohol mixture
component ratio ranging from 10 to 50% by weight. When the lower alcohol
mixture component ratio ranged from 10 to 40% by weight, the thermoplastic
resins also encountered no problems. However, PMMA having residual stress
attributed to molding occasionally had cracking caused by hand wiping at a
lower alcohol mixture component ratio of 35% by weight or higher. The PMMA
had slight cracking made by the dipping test but had no appearance change
caused by hand wiping at a lower alcohol mixture component ratio of 30% by
weight. These showed that the lower alcohol mixture component ratio is
required to be less than 35%   27 January. 2004 37 by weight and is
preferred to be less than 30% by weight for ensuring application of the
cleaning agent composition to a wide spectrum of materials of items to be
cleaned. Table 7 Lower alcohol mixt. component ratio
(wt.Z)1015202530354050iron
(SPCC)00000000coppero00oao00brasso0000000SUS30400000000optical glass
HK700000000optical glass 5F1500000000colorless plate glasso0000000polyamide
(nylon 6)00000000PMMA. ____o000000
.dpolycarbonateo0000000polystyreneo000000ABSpo0000oapolyacetal00000000LPt~t
A (with residual stress)0000~xzx Example 6 A hydrocarbon mixture consisting
of 60.1% by weight of 2-methylpentane, 36.2% by weight of 3 methylpentane
and 3.7% by weight of n-hexane was used as the aliphatic saturated
hydrocarbon with 6 carbon 



atoms. A lower alcohol mixture consisting of 85.5% by   27 January. 2004 3H
weight of ethanol, 13.4% by weight of isopropanol and 1.1% by weight of
methanol was used as the lower alcohol with l to 3 carbon atoms. The
hydrocarbon mixture and the lower alcohol mixture were mixed together in
varied proportions (lower alcohol mixture component ratio: 0, 10, 15, 20,
30 and I00% by weight in Table 8) to thereby obtain mixture compositions in
an amount of 200 g each. These compositions were subjected to simple
distillation at atmospheric pressure, and the boiling point of initial
distillate, component ratio of vapor phase and component ratio of liquid
phase were measured. The results are given in Table 8. Table B b'p'
('~)62.054.554.254.454.578.5Lower alcohol mixt.0.09.815.020.531 6100
0component ratfo (ve.1) of..liq. phaseLocrer alcohol mixt.0.016.116.416.717
2100 0component ratio (vt.Z) of..vapor phase Referring to Table 8, the
boiling point of the mixture composition ranged from 54.2 to 54.5C when the
lower alcohol mixture (consisting of 85.5% by weight of ethanol, 13.4% by
weight of isopropanol and 1.1% by weight of methanol) component ratio of
liquid phase ranged from 9.8 to 31.6% by weight. The above boiling   27
January 2004 39 point is conspicuously lower than both of the boiling point
of the hydrocarbon mixture only, 62.0C, and the boiling point of the lower
alcohol mixture only, 78.5C, thereby exhibiting a conspicuous boiling point
lowering phenomenon and demonstrating the realization of approximately
azeotropic state. A vapor-liquid equilibrium diagram (X-Y diagram) with
respect to mixtures of the hydrocarbon mixture and the lower alcohol
mixture was drawn on the basis of the results of Table 8, in which the
X-axis (axis of abscissa) represented the lower alcohol mixture component
ratio of liquid phase and the Y-axis (axis of ordinates) represented the
lower alcohol mixture component ratio of vapor phase, and the azeotropic
composition was determined. The X-Y diagram is shown in Fig. 2. In . the
azeotropic state, the component ratio of liquid phase and the component
ratio of vapor phase are identical with each other, so that the
intersection of the X-Y diagram and the function Y = R represents an
azeotropic composition. Therefore, an azeotropic composition was determined
from the X-Y diagram of Fig. 2, which was found to consist of 16.4B by
weight of the lower alcohol mixture component and 83.6B by weight of the
hydrocarbon mixture component. Accordingly, specifically, it was found that
the azeotropic composition   27 January. 2004 40 consisted of 49.5% by
weight of 2-methylpentane, 31a2% by weight of 3-methylpentane, 2.9% by
weight of nhexane, 14.0% by weight of ethanol, 2.2% by weight of
isopropanol and 0.2% by weight of methanol. 100 g of a cleaning agent
composition of the above azeotropic composition was prepared and simple
distillation thereof was carried out at atmospheric pressure. Distillate
and bottoms (liquid phase) were simultaneously harvested at time intervals,
and the composition change thereof was measured. The component ratios were
determined by gas chromatography with the use of calibration curve. Gas
chromatography Was conducted in the same manner as in Example 1. The
results are given in Tables 9 and 10. Table 9 shows the relationship
between distillate sampling timing and the analytical result of each
component ratio along with total lower alcohol and hydrocarbon component
ratios (% by weight). On the other hand, Table 10 shows the relationship
between bottoms (liquid phase) sampling timing and the analytical result.
of each component ratio along with total lower alcohol and hydrocarbon
component ratios (% by weight). with respect to the lower alcohol mixture
and hydrocarbon mixture components, the distillate composition change from
before the distillation to the end of the distillation was 0.6% by weight
and the   27 January 2004 41 composition change of bottoms harvested
simultaneously with the distillate was 3.8% by weight until the end of the
distillation. Thus, very excellent composition stability was confirmed.
Table 9 Feedstock liq.Initial stage of disti- NationRiddle stage of disti-
llationFinal stage of disti- NationEnd of disti-
Nationethanol14.014.614.414.214.0isopropanol__.2.21.41.82.23.0methanol0.20.
30.20.10.02-methylpentane49.551.4S0.249.046.73-methylpentane31.229.930.731.
532.7n-hexane2.92.42.73.03.6lower alcohol mixt.
toeal16.416.316.416.517.0hydrocarbon mizt. total83.683.783.683.583.0 Table
10 Feedstock liq.Initial stage of disti- RationRiddle stage of disti-
llationFinal stage of disti- NationEnd of disti-
Nationethanol14.014.014.113.914.7isopropanol2.22.32.63.15.5methanol0.20.10.
10.10.02-methylpentane49.549.148.246.941.73-methylpentane31.231.531.832.533
.6n-hexane2.93.03.23.64.5lower alcohol mixt.
total16.416.416.817.120.2hydrocarbon mixt. total83.683.683.282.979,8   27
January. 2004 42 Examples 7 to 15 400 g of a mixture of component ratios
specified as "liquid before distillation" in each of Tables 11 to 19 was
put in a distillation flask and distilled at atmospheric pressure by the
use of a rectifying column having a theoretical plate number of 25 packed
with coiled packing of SUS 306 (Helipack manufactured by Tokyo Special wire
Netting Co., Ltd.). Thus, distillates of component ratios specified in
Tables 11 to 19 were obtained at time intervals. The Tables show the
relationship between distillate sampling timings and the respective boiling
point measurements and analytical results of component ratios along with
total lower alcohol and hydrocarbon component ratios (% by weight). The
component ratios were analyzed by the same gas chromatography as in Example
l with the use of calibration curve. The component ratio change was slight
and, especially, the changes of lower alcohol and hydrocarbon component
ratios were extremely slight, attesting to the formation of azeotropic or
azeotropelike compositions.   27 January 2004 43 N rH m N E cO O
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N'O ..1`j' H O rlS H ~ .-1fY H'O .N   27 January, 2004 52 1. A cleaning
agent composition for hand wiping comprising 66 to 90% by weight of at
least one aliphatic hydrocarbszn with 6 carbon atoms containing at least
44% by weight of 2-methylpentane and 10 to 34% by weight of at least one
lower alcohol with 1 to 3 carbon atoms containing at least 85% by weight of
ethyl alcohol to thereby exhibit azeotropic or azeotrope-like
characteristics. 2- The cleaning agent composition for hand 



wiping according to claim 1 , whose total content of n-hexane, methanol,
isopropanol and n-propanol is less than 10% by weight based on a11 of the
composition. 3. , The. cleaning agent composition for hand wiping according
to claim 1 or 2 , whose water content is less than 2000 ppm by weight. 4.
The cleaning agent composition for hand   27 January, 2004 53 wiping
according to any of claims 1 to 3 , wherein the total amount of components
having a boiling point of 120C or higher at 760 mmHg is less than 1% by
weight and the total amount of components having a boiling point of 170C or
higher at 760 mmHg is less than 1000 ppm by weight. 5. A precision cleaning
method comprising impregnating fibrous matter with a cleaning agent
composition for hand wiping comprising 66 to 90% by weight of at least one
aliphatic hydrocarbon with 6 carbon atoms containing at least 44% by weight
of 2-methylpentane and 10 to 34% by weight of at least one lower alcohol
with 1 to 3 carbon atoms containing at least 85% by weight of ethyl alcohol
so as to exhibit azeotropic or azeotrope-like characteristics and wiping a
surface of an item to be cleaned with the impregnated fibrous matter by
hand. Mn0yFMnpy5Mny6Mn\5MnPZ5Mn6y5Mny5MnS\8Mn6\1MnY
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510%PP&'()--!? 510%PP&'()--!? 510%PP&'()-- jH&+!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--P/K3  o3 !"#sV9+!?
510%? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--#$%&*,.sQ/+!!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--/K3
o3? 510%PP&'()--? 510%PP&'()--.1356:<jM++!!? 510%PP&'()--? 510%PP&'()--/K3
o3!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--<?ACFGJxH++!?
510%PP&'()--/K3  o3o!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--JKLMNOPn>+!? 510%PP/K3  o3? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--PTUVWXYjM+!? 510%PP/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--!?
510%PP&'()--YZ^_`abtW:+!? 510%? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--!? 510%PP&'()--/K3  o3bcdghijsV9+!? 510%? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3? 510%PP&'()--jklmopqsV9+!?
510%? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3? 510%PP&'()--?
510%PP&'()--qrstuwyxV4+!? 5!? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--y{}xH++!? 510%PP&'()--/K3 



o3!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--n>+!?
510%PP/K3  o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--xV4+!? 5!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--y\?+!? 5!? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3sV9+!? 5!?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--sV9+!? 5!? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--xV9+!? 5!? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--[9+!? 5!!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--n>+!? 5!!/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--xV4+!?
5!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--yW5+!? 5!!? 510%PP&'()--!? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3nL*+!!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--'!? 510%PP&'()--/K3  o3? 510%PP&'()--oR5+!!?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3!? 510%PP&'()--!?
510%PP&'()--xV9+!!? 510%PP&'()--!? 510%PP&'()--/K3 



o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--[9+!!!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--n>+!!!/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--
jM+!!!/K3  o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--!? 510%PP&'()--tW:+!!!? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3 !nL/+!!? 510%PP&'()--!?
510%PP&'()--'!? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--!"#$&'(sV9+!!? 51? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3
o3? 510%PP&'()--? 510%PP&'()--()*+,-/x[9+!!? 51!? 510%PP&'()--?
510%PP&'()--/K3  o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--/135789xH++!!?
510%PP&'()--/K3  o3!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--9:;<=>?n>+!!? 510%PP/K3  o3? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--?ABCDEFjM+!!? 510%PP/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--!?
510%PP&'()--FGIJKLMtW:+!!? 510%? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--!? 510%PP&'()--/K3  o3MNOQRSTsV9+!!? 510%? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--TUVWXYZx[>+!!? 510%? 



510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3? 510%PP&'()--?
510%PP&'()--Z\`cdefjM0+!!? 510%PP&'()--? 510%PP&'()--/K3  o3!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--fghijkm[9+!!? 5!? 510%PP&'()--/K3
o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--moqsvz{xV&+/K3
o3(!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--{}|Z8+/K3  o3!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--? 510%PP&'()--y\?+/K3  o3!? 510%PP&'()--?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3sV9+/K3  o3!?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--sV9+/K3  o3!? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--xV9+/K3  o3!? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--xH++/? 510%PP&'()--/K3  o3!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--n>+/? 510%PP/K3
o3? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--?
510%PP&'()--xV4+/? 5!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--tR0+/!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3 



o3tW:+/!? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--/K3  o3o!?
510%PP&'()--sV9+/!? 510%PP&'()--? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--xV9+/!? 510%PP&'()--!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--[>+/!? 510%PP&'()--/K3  o3?
510%PP&'()--? 510%PP&'()--? 510%PP&'()--? 510%PP&'()-- _/+//K3  o3!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--? 510%PP&'()--? 510%PP&'()--
$|Z8+//K!? 510%PP&'()--!? 510%PP&'()--(!? 510%PP&'()--(!? 510%PP&'()--(!?
510%PP&'()--? 510%PP&'()--$%&,06<oM++/!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--? 510%PP&'()--/K3  o3<@ABKS]oM++/!?
510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--? 510%PP&'()--/K3  o3o!?
510%PP&'()--]jxyzoM++/!? 510%PP&'()--!? 510%PP&'()--? 510%PP&'()--/K3
o3o!? 510%PP&'()--o!? 510%PP&'()--jM++/!? 510%PP&'()--? 510%PP&'()--/K3
o3o!? 510%PP&'()--o!? 510%PP&'()--o!? 510%PP&'()--xH++/? 510%PP&'()--/K3
o3o!? 510%PP&'()--o!? 510%PP&'()--o!? 510%PP&'()--o!? 510%PP&'()--xV&+/K3
o3o!? 510%PP&'()--o!? 510%PP&'()--o!? 510%PP&'()--o!? 510%PP&'()--o!?
510%PP&'()--'2>|Z8+/K3  o3!? 510%PP&'()--!? 510%PP&'()--!? 510%PP&'()--!?
510%PP&'()--!? 510%PP&'()--? 510%PP&'()-->?@ABCTWhFK3  o3!?
51!@10%&'()-!F(y10%&'()- 10PP 10PP 



10PP? 510%PP&'()--/K3  o3Wacfghi|_BFK3  o3!" 10%&'()--" 10%&'()--"
10%&'()--!" 10%&'()--! 10%&'()-! 10%&'()-ijkltwzsQ/FK!" 10%&'()--!"
10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--z|~jM0FK!" 10%&'()--"
10%&'()--/K+ B!" 10%&'()--!" 10%&'()--!" 10%&'()--[9FK!" !" 10%&'()--/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--xV&F/K+ B(!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--|Z8F/K+ B!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--" 10%&'()--y\?F/K+ B!"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--/K+ BsV9F/K+ B!"
10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--xV4F/K+ B!"
10%&'()--!" 10%&'()--" 10%&'()--/K+ B" 10%&'()--" 10%&'()--jM0F/K"
10%&'()--" 10%&'()--/K+ B!" 10%&'()--!" 10%&'()--!" 10%&'()--[9F/K" !"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--xV&F/K+ B(!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--|Z8F/K+ B!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--" 10%&'()--
()*+,y\?F/K+ B!" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--/K+
B,-.89:;sV9F/K+ B!" 10%&'()--" 10%&'()--" 10%&'()--!" 



10%&'()--/K+ B" 10%&'()--;<=>@ABsV9F/K+ B!" 10%&'()--" 10%&'()--!"
10%&'()--/K+ B" 10%&'()--" 10%&'()--BCDEFHJxV4F/K+ B!" 10%&'()--!"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--JNPSUVWxH+F/" 10%&'()--/K+
B!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--WXYZ[\]n>F/" 10%/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--]`dfhjlxV4F/" !"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!"
10%&'()--lmqrstuy\?F/" !" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--/K+ Buvw{|}~sV9F/" !" 10%&'()--" 10%&'()--" 10%&'()--!"
10%&'()--/K+ B" 10%&'()--~sQ4F/" " 10%&'()--!" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--" 10%&'()--[9F/" !" 10%&'()--/K+ B" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--n>F/" !/K+ B" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--x[>F/" !" 10%&'()--" 10%&'()--!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--y\?F/" !" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--/K+ BnL/F/" 10%&'()--!" 10%&'()--!" 10%&'()--'!"
10%&'()--/K+ B" 10%&'()--sQ/F/!" 10%&'()--!" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--" 10%&'()--jM0F/!" 10%&'()--" 10%&'()--/K+ 



B!" 10%&'()--!" 10%&'()--!" 10%&'()--[9F/!" !" 10%&'()--/K+ B" 10%&'()--"
10%&'()--" 10%&'()--" 10%&'()--n>F/!" !/K+ B" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--" 10%&'()--jMF/!" !/K+ B" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--tW:F/!" !" 10%&'()--" 10%&'()--"
10%&'()--" 10%&'()--!" 10%&'()--/K+ BnL*F/!" 10%&'()--!" 10%&'()--'!"
10%&'()--!" 10%&'()--/K+ B" 10%&'()-- oR5F/!" 10%&'()--" 10%&'()--"
10%&'()--/K+ B!" 10%&'()--!" 10%&'()--xV4F/!!" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--" 10%&'()--" 10%&'()-- "#'xH+F/!" 10%&'()--/K+ B!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--')+.367xV&F/K+ BB!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--789:;<=nQF/K+ B" 10%&'()--"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--=>BCDEFtW:F/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--0/K+ BFGHLMNOsV9F/K+
B" 10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--OPQRUVWsV9F/K+ B" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--" 10%&'()--WXYZ[]^xV9F/K+ B" 10%&'()--!" 10%&'()--/K+ B"
10%&'()--" 10%&'()--" 10%&'()--^_`abce[9F/K+ B!" 



10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--egikmopxV&F/K+
B(!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--pqrstuvnQF/K+
B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--vwz|~jH&F!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!"
10%&'()--0/K+ BtW:F!" 10%" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--/K+
BB!" 10%&'()--sV9F!" 10%" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--"
10%&'()--xV9F!" 10%" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--"
10%&'()--[>F!" 10%" 10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--n>F!" 10%/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--jMF!" 10%/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--!" 10%&'()--jH&F!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!"
10%&'()--/K+ BtW:F!" 10%" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--/K+
BB!" 10%&'()--sQ/F!!" 10%&'()--'!" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--"
10%&'()--jM0F!!" 10%&'()--" 10%&'()--/K+ B!" 10%&'()--!" 10%&'()--!"
10%&'()--[9F!!" !" 10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--n>F!!" 



!/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--jMF!!" !/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--tW:F!!" !"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--/K+ BsV9F!!" "
10%&'()--" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B" 10%&'()-- sQ/F!!"
10%&'()--!" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--jM0F!!"
10%&'()--" 10%&'()--/K+ B!" 10%&'()--!" 10%&'()--!" 10%&'()--[>F!!" 10%"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--!#%'(xV&F/K+ B!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--()*+,-.nQF/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--./12345tW:F/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--!"
10%&'()--0/K+ B56789:;x[>F/K+ B" 10%&'()--" 10%&'()--" 10%&'()--"
10%&'()--/K+ B" 10%&'()--;<=>ABCsV9F/K+ B" 10%&'()--" 10%&'()--!"
10%&'()--/K+ B" 10%&'()--" 10%&'()--CDEFGHIx[>F/K+ B" 10%&'()--"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--IJNPRST|L/F/K" 10%&'()--/K+
B!" 10%&'()--!" 10%&'()--!" 10%&'()--" 10%&'()--TUVWXYZn>F/K" 10%/K+ B"
10%&'()--" 10%&'()--" 



10%&'()--" 10%&'()--" 10%&'()--Z]_acehxV4F/K!" 10%&'()--!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--hijmpsvoM+F/!" 10%&'()--!"
10%&'()--!" 10%&'()--!" 10%&'()--" 10%&'()--/K+ Bvz{|}~tW:F/!" 1"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--/K+ BB!" 10%&'()--sV9F/!" 1"
10%&'()--" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--xV9F/!" 1"
10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--[9F/!" 1!"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--|Z*F//K+ B-!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--" 10%&'()--nQF//K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--jH&F!"
10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--!" 10%&'()--0/K+ BsQ/F!!"
10%&'()--!" 10%&'()--" 10%&'()--!" 10%&'()--/K+ B" 10%&'()--oR5F!!"
10%&'()--" 10%&'()--" 10%&'()--/K+ B!" 10%&'()--!" 10%&'()--xV9F!!"
10%&'()--!" 10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--[9F!!!"
10%&'()--/K+ B" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--n>F!!!/K+ B"
10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--dBF!!!/!" 10%&'()--!"
10%&'()--!" 10%&'()--" 10%&'()--" 10%&'()--" 10%&'()--oM+F!!" 10%&'()--!"
10%&'()--!" 



10%&'()--!" 10%&'()--0" 10%&'()--/K+ B oM+F!!" 10%&'()--!" 10%&'()--!"
10%&'()--" 10%&'()--/K+ BB!" 10%&'()--!"#(/oM+F!!" 10%&'()--!" 10%&'()--"
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X2X!d410%nn&'()-2-X!d410%nn&'()-2-xV9*!!dd410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-[9*!!d!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-n>*!!d!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-xV4
*!!!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()
-2-!d410%nn&'()-2-y\?*!!!dd410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn
&'()-2-d410%nn&'()-2-/K@
X2nL**!!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-'!d410%nn&'()-2-2/K@
X2d410%nn&'()-2-oR5*!!dd410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-xV9*!!dd410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-[9*!!d!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-n>*!!d!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-jM*
!!d!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-
tW:*!!d!d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'(
)-2-/K@
X2nL**!!d410%nn&'()-2-!d410%nn&'()-2-'!d410%nn&'()-2-2!d410%nn&'()-2-/K@
X2d410%nn&'()-2-!"%&'oR5*!!dd410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-'()*+/2xV4*!!d!d410%nn&'()-2-!d410%nn&'()-2
-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-2469<=>xH+*!!d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2->?ACEGH|Z**!/
K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-d410%nn&'()-2
-HIJKLMNnQ*!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d41
0%nn&'()-2-NORSTUVtW:*!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-0/
K@
X2VWXZ]^_nQ4*!/Kd410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-2!d410%nn&'()-2-
/K@  X2d410%nn&'()-2-_`abcgixV4*!/K!d410%nn&'()-2-!d410%nn&'()-2-d/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-ikmpstyxH+*!/d410%nn&'()-2-/K@
X2d!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-yz{|}i9*!/d4
10%/K@
X2!d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-|Z
=*!/d410%/d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%
nn&'()-2-d410%nn&'()-2-jH&*!d410%nn&'()-2-0!d410%nn&'()-2-!d410%nn&'()-2-!d
410%nn&'()-2-!d410%nn&'()-2-/K@
X2tW:*!d410%d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-sV9*!d410%d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-xV9*!d410%d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-[9*!d410%!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-n>*!d410%!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-jM*
!d410%!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-jH&*!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2
-!d410%nn&'()-2-/K@
X2oR0*!d!d410%nn&'()-2-dd410%nn&'()-2-!d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-sQ/*!!d410%nn&'()-2--!d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-jM0*!!d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-[9*!!d4!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2- n>*!!d4!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-jM*
!!d4!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-y\?*!!d4!/d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()
-2-d410%nn&'()-2-/K@  X2
!"#sV9*!!d4d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-2/K@
X2d410%nn&'()-2-#$%&(*,sQ/*!!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-/K
@
X2d410%nn&'()-2-d410%nn&'()-2-,.03467jM0*!!d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-789:;
<?[9*!!d4!d410%nn&'()-2-/K@  



X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-?ACEGHIx[+*!/K@
X2d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2
-ILMNOPQjM*!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-QRWXYZ[tW:*!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-/K
@  X2[\]abcdsV9*!/K@
Xd410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-defgjklsV9*!/K@
Xd410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-lmnoprsxV9*!/K@
Xd410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-stuvwxz[9*!/K@
X!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-z|xV&*/K@
X2(!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()
-2-nQ*/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d41
0%nn&'()-2-jH&*!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-
!d410%nn&'()-2-0/K@
X2tW:*!d410%d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-sV9*!d410%d410%nn&'()-2-d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-xV9*!d410%d410%nn&'()-2-!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-[9*!d410%!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-n>*!d410%!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-xV4
*!d41!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'
()-2-!d410%nn&'()-2-y\?*!d41!dd410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d41
0%nn&'()-2-d410%nn&'()-2-/K@
X2oM+*!!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-oM+*!!d410%nn&'()-2-!d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-X!d410%nn&'()-2-jM0*!!d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-X!d410%nn&'()-2-X!d410%nn&'()-2-
[9*!!d4!d410%nn&'()-2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2- n>*!!d4!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-jM*
!!d4!/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-"%'oM+*!!d410%nn&'()-2-2!d410%nn&'()-2-!d410%nn&'()-2-d410%nn&'
()-2-!d410%nn&'()-2-/K@
X2'*+0123tW:*!!d41d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/
K@
X2X!d410%nn&'()-2-345678:x[9*!!d41!d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-
2-/K@
X2d410%nn&'()-2-d410%nn&'()-2-:<@CDHIjM0*!!d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-ILNQSTWxH+*!d410%nn&'()-2-/K
@
X2X!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-WXYZ[\]n>*!d
410%nn/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-]ab
cdefjM*!d410%nn/K@
X2d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-!d4
10%nn&'()-2-fgjklmntW:*!d410%d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410
%nn&'()-2-!d410%nn&'()-2-/K@
X2nopqrsux[9*!d410%!d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2
-/K@
X2d410%nn&'()-2-uwyz{|}oR5*!d41d410%nn&'()-2-d410%nn&'()-2-d410%nn&'()-2-/K
@  X2!d410%nn&'()-2-!d410%nn&'()-2-}jM+*!!d410%nn&'()-2-d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-xH+*!d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-X!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-xV&*/K@
X2X!d410%nn&'()-2-X!d410%nn&'()-2-X!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'
()-2-|Z8*/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-
2-d410%nn&'()-2-
oM0*/Kd410%nn&'()-2-!d410%nn&'()-2-n!d410%nn&'()-2-n!d410%nn&'()-2-nd410%nn
&'()-2-/K@
X2}[9*/Kd4!d410%nn&'()-2-1!d410%nn&'()-2-1d410%nn&'()-2-!d410%nn&'()-2-!d41
0%nn&'()-2-X!d410%nn&'()-2-!"#.nQ/*/K!d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-d410%nn&'()-2-.379;
=DxV4*/K!!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%
nn&'()-2-!d410%nn&'()-2-DIORST`jM+*/!d410%nn&'()-2-d410%nn&'()-2-/K@
X2!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-`ivxH,*/!d410%nn&'()-2-/K@
X2X!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-!d410%nn&'()-2-oM!d410%nn&'
()-2-/!p6!10%::&'()-!pH6!10%::&'()-!p P10%::&'()-!p)(10%::&'()- 10nn 10nn
10nnjMM!d410%nn&'()-2-/) 10%::&'()-^-) 10%::&'()-^-) 



10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-jH&M!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-/KdB  sV9M!) 10%) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-/KdB
) 10%::&'()-^-) 10%::&'()-^-nQ/M!!) 10%::&'()-^-) 10%::&'()-^-/KdB  !)
10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-}M+M!!) 10%::&'()-^-/KdB  )
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-xV&M/KdB  !)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-
iGM/KdB  !) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-y\?M/KdB  ) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  "$&)nL*M/!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-'!) 10%::&'()-^-^/KdB  )
10%::&'()-^-)+-.79<oM+M/!!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-/KdB
!) 10%::&'()-^-!) 10%::&'()-^-<?@CDEMR0M/!!!) 10%::&'()-^-/KdB  )
10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-MQTVWYZ}[+M/!/KdB
!) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-(!) 10%::&'()-^-!)
10%::&'()-^-ZefghjniGM/!/KdB  !) 10%::&'()-^-1!) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-noxyz{|y\?M/!/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 



10%::&'()-^-/KdB  |}~sV9M/!/KdB  ) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-!) 10%::&'()-^-^/KdB  ) 10%::&'()-^-sQ/M/!/!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-/KdB  ) 10%::&'()-^-) 10%::&'()-^-oR5M/!/!)
10%::&'()-^-) 10%::&'()-^-/KdB  ) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-V9M/!/!) 10%::&'()-^-/KdB  !) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-xV4M/!/!!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-:!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-y\?M/!/!!)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB
sV9M/!/!!) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-^/KdB  )
10%::&'()-^-xV9M/!/!!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-xV9M/!/!!) 10%::&'()-^-!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-[9M/!/!!!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-}`0M/!/!/KdB  )
10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-iGM/!/!/KdB  !) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-tR0M/!/!!) 10%::&'()-^-!)
10%::&'()-^-0) 10%::&'()-^-) 10%::&'()-^-/KdB  !) 10%::&'()-^-xH+M/!)
10%::&'()-^-/KdB  !) 10%::&'()-^-!) 



10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^- eCM/!) 10%::&'!) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-
y\?M/!) 10%::) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-/KdB  sV9M/!) 10%) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-^/KdB  ) 10%::&'()-^- !#&'sQ4M/!) ) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-/KdB  ) 10%::&'()-^-) 10%::&'()-^-'()*+,/[9M/!)
!) 10%::&'()-^-/KdB  ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-/469;=?xV4M/!) !) 10%::&'()-^-(!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-?@DFHJMoM+M/!!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-/KdB
MNORTUVnQ4M/!!) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^--!)
10%::&'()-^--/KdB  ) 10%::&'()-^-VWXY]^_sV9M/!!) 10%::&'()-^-)
10%::&'()-^-!) 10%::&'()-^-/KdB  ) 10%::&'()-^-)
10%::&'()-^-_`abcghxV9M/!!) 10%::&'()-^-!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-hijklmr[9M/!!!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-rstuvwxn>M/!!!/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-x|}~jMM/!!!/KdB  ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-!) 



10%::&'()-^-tW:M/!!!) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-!) 10%::&'()-^-/KdB  nL*M/!) 10%::&'()-^-!) 10%::&'()-^-'!)
10%::&'()-^-^!) 10%::&'()-^-/KdB  ) 10%::&'()-^-tW:M/!) 10) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-/KdB  ) 10%::&'()-^-!) 10%::&'()-^-sV9M/!) 1)
10%::&'()-^-) 10%::&'()-^-/KdB  !) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-}M0M/!) 10%::&'()-^-/KdB  ) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-jHM/!) 10%::&'!) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-y\?M/!) 10%)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB
sV9M/!) ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-^/KdB  )
10%::&'()-^-x[>M/!) ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-xV9M/!) ) 10%::&'()-^-!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-[9M/!) !) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-x[+M/!/KdB  )
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-nQM/!/KdB  ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-jH+M/!) 



10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-0/KdB  sV9M/!) 10%) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-/KdB  ) 10%::&'()-^-nQ4M/!) ) 10%::&'()-^-) 10%::&'()-^-/KdB
!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-  [9M/!) !) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-n>M/!) !/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^- nQM/!)
!/KdB  ) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^- !#$%&'tW:M/!) !) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-0/KdB  '()+-/1nL*M/!)
10%::&'()-^-!) 10%::&'()-^-'!) 10%::&'()-^-^!) 10%::&'()-^-/KdB  )
10%::&'()-^-1345689tR5M/!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-/KdB  )
10%::&'()-^-!) 10%::&'()-^-9:;<>?AV9M/!) 10%::&'()-^-/KdB  !) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-ACEGIJKx[+M/!/KdB  ) 10%::&'()-^-!)
10%::&'()-^-:!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-KLNOPQRTiL*!)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-) 10%::&'()-^-TUWXYZ[y\?*!) 10%:) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  



[\]_`absV9*!) 1) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-^/KdB  ) 10%::&'()-^-bcdefghx[>*!) 1) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-/KdB  ) 10%::&'()-^-) 10%::&'()-^-hijklnpxV4*!!)
10%::&'()-^-!) 10%::&'()-^-/KdB  ) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-psuwy{|xV&*/KdB  !) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-|~|Z8*/KdB  !) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-oM+*/!) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-/KdB  !)
10%::&'()-^-!) 10%::&'()-^-xH+*/) 10%::&'()-^-/KdB  !) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-n>*/) 10%::/KdB  ) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-jM*/) 10%::/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-oR0*/!) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-/KdB  dB*/!) 10%!) 10%::&'()-^-) 10%::&'()-^-!)
10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-oM+*/!)
10%::&'()-^-!) 10%::&'()-^-0!) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-/KdB  oR5*/!) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  !)
10%::&'()-^-!) 10%::&'()-^-sQ4*/!) 10%::&'()-^-!) 10%::&'()-^-/KdB 



) 10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-[9*/!!) 10%::&'()-^-/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-n>*/!!/KdB  )
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-)
10%::&'()-^-|Z8*/!!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^-oM+*/!) 10%::&'()-^-!)
10%::&'()-^-) 10%::&'()-^-/KdB  !) 10%::&'()-^-!) 10%::&'()-^- "$%&|L/*/!)
10%::&'()-^-/KdB  !) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-&.5>@ITxV4*/!!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-T]^_`gktR0*/!!) 10%::&'()-^-!)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  !) 10%::&'()-^-ks}xV4*/!!!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!)
10%::&'()-^-tW5*/!!!!) 10%::&'()-^-) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-) 10%::&'()-^-/KdB  xV4*/!!!) 10%::&'()-^--!) 10%::&'()-^-!)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-oR0*/!!)
10%::&'()-^-) 10%::&'()-^-) 10%::&'()-^-/KdB  !) 10%::&'()-^-!)
10%::&'()-^-_=*/!!) !) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-)
10%::&'()-^-!) 10%::&'()-^-) 10%::&'()-^- xH,*/!) 10%::&'()-^-/KdB  !)
10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^-!) 10%::&'()-^- !"#36>CoM!)
10%::&'()-^-/!610%33&'()-!610%33&'()-!6 L 10%33&'()-!6)(y10%33&'()- 10::
10:: 10::CGHIJKLjMM!)
10%::&'()-^-/g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()
-d-!g10%33&'()-d-LMUXY\]oM0M!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%3
3&'()-d-!g10%33&'()-d-/K` ]_`abhitR5M!g10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-ijkmopuQ4M!g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-uxz|}~}`0M!/K` 



g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-}`CM!/K
`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&
'()-d-sV4M!/!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-oR5M!/!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-x[>M!/!gg10%33&'()-d-g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-[9M!/!!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-x[+M/K`
g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-dBM/K`
!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&
'()-d-Q4M/Kg10%33&'()-d-/K`
!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-i9M/K/K`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-jMM/K/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'(
)-d-tW:M/K/g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-
d-/K`  nL*M!g10%33&'()-d-!g10%33&'()-d-'!g10%33&'()-d-d!g10%33&'()-d-/K`
g10%33&'()-d-xV9M!g1g10%33&'()-d-!g10%33&'()-d-gg10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-#Q4M!gg10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-#%')+-.xV&M/K`
!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-.1234
56nQM/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()
-d-679<=>?oR5M/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-0/K`
?@ABEFGsV9M/K` g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-GHIJKLNx[9M/K` !g10%33&'()-d-g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-NPRSTUYR0M/K!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-YZ[\^`bdBM/K!g10%!g10
%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-
d-bchmoqsoM+M/!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-0g10%
33&'()-d-/K` suwx|}~oR5M/!gg10%33&'()-d-g10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-~xV9M/!gg10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-[9M/!g!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-n>M/!g!/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-nQM/!g!/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()
-d-jH+M/g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-
d-0/K` sV9M/g10%g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-/K`
g10%33&'()-d-nQ/M/!g10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-[9M/!g!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-j:M/!g!/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-eCM/!g!/K
!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&
'()-d-y\?M/!g!/g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'
()-d-/K` sV9M/!gg10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-d/K`
g10%33&'()-d-x[>M/!gg10%33&'()-d-g10%33&'()-d-g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-xV9M/!gg10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-[9M/!g!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-  }`0M/!/K`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-
dGM/!/K`
g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'
()-d- oM+M/!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-
"$%'(*}`>M/!g10%!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%
33&'()-d-!g10%33&'()-d-*+/0123y\?M/!g10%!g10%33&'()-d-g10%33&'()-d-g10%33&'
()-d-g10%33&'()-d-g10%33&'()-d-/K` 34589:;
sV9M/!g1g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-d/K`
g10%33&'()-d-;<=>ABCsV9M/!g1g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-CDEFGILxV4M/!!g10%33&'()-d-!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-LMPQTUVWdG*g10%33&'()-d-g10%33&'()-d
-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-WXZ\_ab
jH+*g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-0!g10%33&'()-d-/
K` bcdeghisV9*g10%g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-/K`
g10%33&'()-d-ijkmnprsV4*g!g10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-rsuvxy{dB*g!g1!g10%33&'()-d-g10%33&
'()-d-!g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-{|}~sV9*g!g10%3
3&'()-d-g10%33&'()-d-!g10%33&'()-d-3/K`
g10%33&'()-d-g10%33&'()-d-nQ4*gg10%33&'()-d-g10%33&'()-d-/K`
!g10%33&'()-d-!g10%33&'()-d-g10%33&'()-d-[9*g!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-n>*g!/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-nQ*g!/K`
g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()
-d-tW:*g!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-
0/K` nL**!g10%33&'()-d-!g10%33&'()-d-'!g10%33&'()-d-d!g10%33&'()-d-/K`
g10%33&'()-d-jM+*!!g10%33&'()-d-g10%33&'()-d-/K`
g!g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-R0*!!!g10%33&'()-d-/K`
g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-!g10%33&'()-d-eC*!!!g10%!g10%33&'()
-d-!g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-!g10%33&'()-d-y\?*!
!!g1g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-g10%33&'()-d-/K`
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