
;lmnopqe3e^.6dT  DESCRIPTION TRANSPARENT RUBBER-MODIFIED COPOLYMER RESIN
AND RESIN COMPOSITION THEREOF TECHNICAL FIELD 5 The present invention
relates to a rubber-modified copolymer resin which is excellent in
transparency, impact resistance and rigidity and which has little
dependency of the transparency on molding conditions, and a rubber-modified
copolymer resin composition which has 10 the above, characteristics and
which further has high practical strength. BACKGROUND ART Heretofore,
transparent rubber-modified copolymer resins were employed in various
applications including 15 household electric products, packaging materials
and optical applications. However, they were inadequate in transparency)
impact resistance and rigidity, and they had dependency of the transparency
on molding conditions. Thus, they were not satisfactory. Further, they were
not 2o adequate against a demand in recent market place for high practical
strength. For example, JP-A-4-l80907 discloses a rubber modified copolymer
resin having the toluene-insoluble content, the swelling index, etc.
adjusted within certain 25 specific ranges, but for such a resin, it was
required to use a specific styrene/butadiene copolymer or a specific
reactor, and there was a problem such that the balance of    2 the
transparency, the impact resistance, the rigidity, etc. was not sufficient.
JP-A-8-269142 discloses a rubber-modified styrenic resin composition
wherein a copolymer of a styrenic 5 monomer and a (meth)acrylic ester
monomer) constitutes a continuous phase, and rubber particles having two
peaks constitute a dispersed phase, but its use was limited due to the
facts that control of the rubber particle size distribution, the gel
content, the swelling index, etc. 10 was not sufficient, the dependency of
the transparency on the molding conditions was large, and the practical
strength was low. JP-A-11-147993 discloses a rubber-modifiEd styrenic resin
composition wherein a copolymer of a styrenic 15 monomer and a
(meth)acrylic ester monomer constitutes a continuous phase and rubber
particles having two peaks constitute a dispersed phase, and its molecular
weight distribution is adjusted to be within a specific range. however,
there was a problem that there were many 20 particles having small particle
diameters and low impact resistance) and the balance of the impact
resistance and the rigidity was not sufficient. It is an object of the
present invention to provide a rubber-modified copolymer resin is excellent
in 25 transparency) impact resistance and rigidity and which has little
dependency of the transparency on molding conditions, and a rubber-modified
copolymer resin   3 composition which has the above-mentioned
characteristics and which further has excellent practical strength.
DISCLOSURE OF THE INVENTION The present inventors have conducted an
extensive 5 study to solve such problems and as a result have arrived at
the present invention on the basis of discovery that a rubber-modified
copolymer resin having a specific rubber particle size distribution is
excellent an transparency, impact resistance and rigidity and has little
dependency 10 of the transparency on molding conditions. Further, it has
been found that among such rubber-modified copolymer resins, a
rubber-modified copolymer resin having a specific gel content, swelling
index and weight average molecular weight is further excellent in
transparency, 15 impact resistance and rigidity and has little dependency
of the transparency on molding conditions. 



Further, it has been found that a rubber-modified copolymer resin
composition comprising such a rubbermodified copolymer resin and an
emulsion graft copolymer, 20 is excellent in transparency, impact
resistance and rigidity and has little dependency of the transparency on
molding conditions and further has high practical strength, whereby the
present invention has been accomplished. 25 Namely, the present invention
has the following characteristics. (1) A transparent rubber-modified
copolymer resin    which is a rubber-modified copolymer resin comprising
one type or a mixture of two ox more types obtained by copolymerizing a
styrenic monomer and a (meth)acrylic ester monomer in the presence of a
rubbery polymer, and 5 which is characterized in that the volume mean
particle diameter (dv) of rubber particles dispersed in the resin, is from
0.4 to 2.0 um, and in the cumulative rubber particle size distribution
curve by volume, the difference between the diameter (d75) at an integrated
10 value of 75% and the diameter (d25) at an integrated value of 25%, is
from 0.2 to 2.0 Vim. (2) The transparent rubber-modified copolymer resin
according to the above (1)) wherein in the cumulative rubber particle size
distribution curve by volume) rubber 15 particles having particle diameters
of less than 0.8 ~m occupy from 95 to 30 vol%, and rubber particles having
particle diameters of at least 0.8 um occupy from 5 to 70 vol%. (3) The
transparent rubber-modified copolymer resin 20 according to the above (1)
or (2), wherein the cumulative rubber particle size distribution curve by
volume has at least one peak value at each of a particle diameter of less
than 0.8 um and a particle diameter of at least 0.8 um. 25 (4) The
transparent rubber-modified copolymer resin according to any one of the
above (1) to (3), which has a gel content of from 5 to 25 mass .   5 (5)
The transparent rubber-modified copolymer resin according to any one of the
above (1) to (4), which has a swelling index is from 9 to 17. (6) The
transparent rubber-modified copolymer resin 5 according to any one of the
above (1) to (5)) which has a weight average molecular weight (Mw) of
80,000 to 200,000. (7) A rubber-modified copolymer resin composition
characterized by comprising from 60 to 99.9 mass% of a transparent
rubber-modified copolymer resin (A) which is 10 a rubber-modified copolymer
resin comprising one type or a mixture of two or more types obtained by
copolymerizing a styrenic monomer and a (meth)acrylic ester monomer in the
presence of a rubbery polymer, and which is characterized in that the
volume mean particle diameter 15 (dv) of rubber particles dispersed in the
resin, is from 0.4 to 2.0 um, and in the cumulative rubber particle. size
distribution curve by volume, the difference between the diameter (d75) at
an integrated value of 75% and the diameter (d25) at an integrated value of
25s, is from 0.2 20 to 2.0 um, and from 0.1 to 40 mass% of an emulsion
graft copolymer (B). (8) The transparent rubber-modified copolymer resin
composition according to the above (7), wherein in the cumulative particle
size distribution curve by volume of 25 rubber particles dispersed in the
transparent rubbermodified copolymer resin (A), rubber particles having
particle diameters of less than 0. um occupy from 95 to   6 30 vol%, and
rubber particles having particle diameters of at least 0.8 dam occupy from
5 to 70 vol%. (9) The transparent rubber-modified copolymer resin
composition according to the above (7) or (8), wherein 5 the cumulative
particle size distribution curve by volume of rubber particles dispersed in
the transparent rubbermodified copolymer resin (A), has at least one peak
value at each of a particle diameter of less than 0.8 ~m and a particle
diameter of at least 0.8 uzm. l0 (10) The rubber-modified copolymer resin
composition according to any one of the above (7) to (9), wherein the
difference in the refractive index at a temperature of 25C as between the
transparent rubber-modified copolymer resin (A) and the emulsion graft
copolymer (B), is less 15 than 0.D3. In the present invention, the
cumulative rubber particle size distribution curve by volume means a
cumulative distribution curve by volume of the rubber particle size
distribution showing the particle size on 20 the abscissa and the volume
fraction on the ordinate. Further, a frequency rubber particle size
distribution curve means a frequency distribution curve by volume of the
rubber particle size distribution showing the particle diameter on the
abscissa arid the volume fraction 25 on the ordinate. BRIEF DESCRIPTION OF
THE DRAWINGS Fig. 1 is an example of the frequency rubber   -7- particle
size distribution curve by volume of the transparent rubber-modified
copolymer resin (A). BEST MODE FOR CARRYING OUT THE INVENTION Now, the
present invention will be described in 5 detail. 



Firstly, the transparent rubber-modified copolymer resin of the present
invention will be described. The transparent rubber-modified copolymer
resin of the present invention is obtained by copolymerizing a 10 styrenic
monomer and a (meth)acrylic ester monomer in the presence of a rubbery
polymer. The styrenic monomer to be used in the present invention may, for
example, be styrene, a-methylstyrene, p-methylstyrene or p-tbutylstyrene,
but is preferably styrene. Such styrenic 15 monomers may be used alone or
in combination as a mixture of two or more of them. The (meth)acrylic ester
monomer to be used in the present invention may, for example, be methyl
methacrylate, ethyl methacrylate, methyl acrylate, ethyl 20 acrylate,
n-butyl acrylate, 2-methylhexyl acrylate, 2 ethylhexyl acrylate or octyl
acrylate,, but is preferably methyl methacrylate or n-butyl acrylate. Such
(meth)acrylic ester monomers may be used alone or in combination as a
mixture of two or more of them. 25 However, it is most pre=erred to use
methyl methacrylate and n-butyl acrylate in combination. In the present
invention, monomers other than the   8 styrenic monomer and the
(meth)acrylic acid ester monomer, such as acrylonitrile, malefic anhydride,
methacrylic acid, etc., may be contained in an amount less than 50 parts by
mass, per 1D0 parts by mass of the 5 total amount of the styrenic monomer
and the (meth)acrylic ester monomer. The proportions of styrenic monomer
and the (meth)acrylic ester monomer are preferably from 5 to 95 parts by
mass of the styrenic monomer and from 95 to 5 10 parts by mass of the
(meth)acrylic ester monomer, more preferably from l0 to 90 parts by mass of
the styrenic monomer and from 90 to 10 parts by mass of the (meth)acrylic
ester monomer. However, the total amount of the styrenic monomer and the
(meth)acrylic ester 15 monomer is 100 parts by mass. If the styrenic
monomer and the (meth)acrylic ester monomer are outside such ranges, there
may be a case where the transparency, etc. tend to be poor. The rubbery
polymer to be used in the present 20 invention may, for example, be a
polybutadiene, a styrene/butadiene rubber, a styrene/butadiene block
rubber, a partially hydrogenated polybutadiene, a partially hydrogenated
styrene/butadiene rubber or a partially hydrogenated styrene/butadiene
block rubber, 25 but is preferably a styrene/butadiene rubber or a
styrene/butadiene block rubber having a styrene content of from 20 to 50
mass . Further, the viscosity of a 5   9 mass% styrene solution of the
rubbery polymer at a temperature of 25C is preferably from 15 to 200 mPas,
more preferably from 20 to 60 mPa.s. The proportion of a 1,2-vinyl bond
among unsaturated bonds based on butadiene 5 is preferably from 8 to 25
mold, more preferably from 12 to 16 mold. In the present invention, a
polymer other than the rubbery polymer, such as a styxene/butadiene/styrene
resin, may be incorporated, if it is less than 50 parts 1o by mass per 100
parts by mass of the rubbery polymer. The proportion of the rubbery polymer
is preferably from 0.1 to 3D parts by mass, more preferably from 3 to 15
parts by mass, per 1G0 parts by mass of the total amount of the styrenic
monomer and the (meth)acrylic 25 ester monomer. If the rubbery polymer is
outside the above range, there may be a case where the object cannot be
accomplished such that the impact resistance, etc. are poor. In the present
invention, when the styrenic monomer 2o and the (meth)acrylic ester monomer
are to be polymerized in the presence of the rubbery polymer, the rubbery
polymer is dissolved in the styrenic monomer and the (meth)acrylic ester
monomer, followed by polymerization. The polymerization is carried out at a
high temperature. 25 The polymerization temperature is preferably from 80
to 170C, more preferably from 100 to 160C. Further, at the time of the
polymerization, it is preferred to add a   -10- known polymerization
initiator such as t-butylperoxy benzoate, t-butylperoxy-2-ethyl hexanoate,
1,1-bis(tbutylperoxy)-3,3,5-trimethylcyclohexane,
1,1-bis(tbutylperoxy)-cyclohexane, 2,2-bis(4,4-di 5
butylperoxycyclohexyl)propane, t-butylperoxyisopropyl monocarbonate,
di-t-butylperoxide, dicumylperoxide, or ethyl-3,3-di-(t-butylperoxy)
butylate, or a known molecular weight-controlling agent such as
a-methyl-2,4diphenylpentene-1, t-dodecylmercaptan or n 1o dodecylmercaptan.
The amount of the polymerization initiator or the molecular
weight-controlling agent is preferably from 0.005 to 5 parts by mass, more
preferably from 0.01 to 1 part by mass, per 100 parts by mass of the total
amount 15 of the styrenic monomer and the (meth)acrylic ester monomer. If
it is outside the above range, there may be a case where the object cannot
be accomplished such that the impact resistance tends to be poor. Further,
at the time of the polymerization, a known 2o crosslinking agent such as
divinyl benzene or a known antioxidant such as
octadecyl-3-(3,5-di-t-butyl-4hydroxyphenyl) propionate, may also be added.
In the present invention, at the time of the polymerization, an organic
solvent such as ethylbenzene 25 or toluene is used preferably in an amount
of from 0.1 to 50 parts by mass, more preferably in an amount of from 5 to
20 parts by mass, per 100 parts by mass of the total   11 



amount of the styrenic monomer and the (meth)acrylic ester monomer. By the
use of the solvent, there may be a desired case where the viscosity during
the polymerization tends to be low, and the polymerization 5 control can be
improved. Further) as a system for the polymerization in the present
invention, a continuous polymerization system is preferred. As described
above, a transparent rubber-modified copolymer resin containing rubber
particles as dispersed, 10 is produced. The rubber particles have the
following characteristics in the transparent rubber-modified copolymer
resin of the present invention. Further, a rubber-modified copolymer resin
containing rubber particles having such characteristics, may be constituted
15 by one type of a rubber-modified copolymer resin obtained by
copolymerizing the styrenic monomer and the (meth)acrylic ester monomer in
the presence of the rubbery polymer, but may otherwise be constituted by
mixing and melting two or more rubber-modified copolymer 20 resins obtained
separately and being different in the particle diameters of the rubber
particles. In the transparent rubber-modified copolymer resin of the
present invention, the volume mean particle' diameter (dv) of rubber
particles contained as dispersed, 25 is from 0.4 to 2 um, preferably from
0.4 to l.5mium, more preferably from 0.5 to 1.2 Vim. If the volume mean
particle diameter (dv) of rubber particles is less than   12 0.4 um, the
resin tends to be poor in impact resistance, and if it exceeds 2 Vim, the
resin tends to be poor in transparency. The volume means particle diameter
(dv) in the s present invention is a mean particle diameter to be obtained
by the following Formula 1 by measuring particle diameters (=(long diameter
+ short diameter)/2) of about 1000 rubber particles in a photograph of an
ultrathin specimen of the resin taken by a transmission electron 10
microscope. Formula 1: Mean particle diameter = EniDi~/EniDij (wherein ni
is the number of rubber particles having a particle size Di) 15 Further,
rubber particles will be formed along with the progress of polymerization
when the rubber-modified copolymer resin is produced, whereby control of
the volume mean particle diameter (dv) of rubber particles as carried out
by adjusting the stirring speed during the 20 polymerization, the amount of
the polymerization initiator or the molecular weight-controlling agent to
be added or mixing of a rubber-modified copolymer resin having a different
particle diameter. Further, the rubber particles dispersed in the 25
transparent rubber-modified copolymer resin of the present invention are
characterized in that the difference between dv75 and dv25 (hereinafter
represented   13 by dv75-dv25) is from 0.2 to 2.0 um, preferably from 0.4
to 1.7 um, more preferably from 0.5 to 1.5 um. If dv75dv25 is less than 0.2
pm, the balance of the impact resistance and the rigidity tends to be poor,
and if it 5 exceeds 2.0 um, the balance of the transparency and the
rigidity tends to be poor) and further, the dependency of the transparency
on molding conditions tends to be large. The control of dv75-dv25 is
carried out, for example, by the stirring condition during the
polymerization, the 10 type or the amount of the polymerization initiator
or the molecular weight-controlling agent, or mixing of a rubber-modified
copolymer resin having a different particle diameter. Further, dv75 and
dv25 are particle diameters 15 corresponding to integrated values of 75%
and 25%, respectively, in the above-mentioned cumulative distribution curve
by volume of the rubber particle size distribution showing the particle
diameter on the abscissa and the volume fraction on the ordinate. 20
Further, the rubber particle diameters are ones obtained by measuring the
particle diameters from a photograph of an ultrathin specimen of the resin
taken by a transmission electron microscope, in the same manner as for the
volume mean particle diameter (dv) of the rubber 25 particles, Further, the
volume fraction is one represented by the volume fraction when the rubber
particles obtained with such particle diameters axe   14 



assumed to be spherical. The rubber particles dispersed in the transparent
rubber-modified copolymer resin of the present invention are preferably
such that in the cumulative rubber 5 particle size distribution curve by
volume, rubber particles having particle diameters of less than 0.8 um
occupy from 95 to 30 vol%, and rubber particles having particle diameters
of at least 0.8 um occupy from 5 to 70 vol%. More preferably, those having
particle diameters 10 of less than 0.8 ~m occupy from 80 to 40 vol%, and
those having particle diameters of at least 0.8 ~m occupy from 20 to 5D
vol%. If those having particle diameters of less than 0.8 um are from 95 to
30 volt, and those having particle diameters of at least 0.8 ~m axe from 5
to 70 15 vol%, the resin will be further excellent in transparency, impact
resistance and rigidity and will have less dependency of the transparency
on molding conditions. The control of the ratio of those having particle
diameters of less than 0.8 um and those having 20 particle diameters of at
least 0.8 pm, can be carried out by adjusting the stirring conditions
during the polymerization) the amount of the polymerization initiator or
the molecular weight-controlling agent, mixing of a rubber-modified
copolymer resin having a 25 different particle diameter, etc. The rubber
particles dispersed in the transparent rubber-modified copolymer resin of
the present invention   15 are preferably such that the frequency rubber
particle size distribution curve by volume of the rubber particle size
distribution showing the particle diameter on the abscissa and the volume
fraction on the ordinate as 5 described above, has at least one peak value
at each of a particle diameter of LESS than 0.8 um and a particle diameter
of at least 0.8 um. If the distribution curve has at least one peak value
at each of a particle diameter of less than 0.8 um and a particle diameter
of  10 at least 0.8 um, the resin will be further excellent in
transparency, impact resistance and rigidity and has a less dependency of
the transparency on molding conditions. The control to let the frequency
rubber particle size distribution curve by volume have at least 15 one peak
value at each of a particle diameter of less than 0.8 pm and a particle
diameter of at least 0.8 Vim, can be carried out by adjusting the stirring
condition during the polymerization, the type or amount of the
polymerization initiator or the molecular weight 20 controlling agent,
mixing of a rubber-modified copolymer resin having a different particle
diameter, etc. As an example of the frequency rubber particle size
distribution curve by volume, Fig. 1 shows an example of the frequency
distribution by volume of the rubber 25 particle diameter against
logarithm. The gel content of the transparent rubber-modified copolymer
resin of the present invention is preferably   16 from 5 to 25 mass , more
preferably from 15 to 23 mass . If the gel content is less than 5 mass ,
the impact resistance tends to be poor, and if the gel content exceeds 25
mass, the transparency and the rigidity tend 5 to be poor, and further,
dependency of the transparency on molding conditions tends to be large. The
adjustment of the gel content can be carried out by adjusting the stirring
condition during the polymerization, the type or amount of the
polymerization initiator or the molecular 10 weight-controlling agent, etc.
Further, in the present invention, the gel content is measured as follows.
. 1 g of a sample is accurately weighed (a) and dissolved in 100 ml of
methyl ethyl ketone (MEK) at a 15 temperature of 25C over a period of 24
hours. Then, the solution is transferred to a centrifuging tube having the
mass (b) measured and centrifuged at a temperature of at most l0C at 14000
rpm for 40 minutes. After removing the supernatant by decantation, the rest
is dried in a 20 vacuum dryer at a temperature of 70C fox 24 hours. The
mass (c) of the centrifuging tube after the drying, is measured, whereupon
the gel content is calculated by the following Formula 2. Formula 2: 25 Gel
content (mass) = {(c-b)/a) x l00 Further, the swelling index of the
transparent rubber-modified copolymer resin of the present invention   17
is preferably from 9 to 17, more preferably from 10 to 14. If the swelling
index is less than 9, the impact resistance tends to be poor, and if the
swelling index exceeds 17, the transparency and the rigidity tend to be 5
poor, and further, the dependency of the transparency on molding conditions
tends to be large. Control of the swelling index can be adjusted by an
addition of an antioxidant, adjustment of the heating conditions in the
devaporizer, etc. 10 Here, the swelling index in the present invention is
measured as follows. About 1 g of a sample is dissolved in 100 ml of
toluene at a temperature of 25C over a period of 24 hours. Then, the
solution is transferred to a 



15 centrifuging tube having the mass (d) measured and centrifuged at a
temperature of at most 20C at 14000 rpm for 40 minutes. After removing the
supernatant by decantation, the mass (e) of the centrifuging tube after
drying is measured. It is dried in a vacuum dryer at a 2o temperature of
70C for 24 hours. The mass (f) of the centrifuging tube after the drying,
is measured, and the swelling index is calculated by the following Formula
3. Formula 3: swelling index = (e-d)/(f-d) 25 The weight average molecular
weight (Mw) of the transparent rubber-modified copolymer resin of the
present invention is preferably from 80,000 to 200,000,   18 more
preferably from 100,000 to 150,000. Ii Mw is less than 80,000, the impact
resistance tends to be poor) and if it exceeds 200,000, the transparency
tends to decrease, and further) the dependency of the transparency 5 on
molding conditions tends to be large. Control of Mw can be adjusted by the
type or amount of the polymerization initiator or the molecular
weightcontrolling agent, the temperature condition for polymerization, etc.
10 To the transparent rubber-modified copolymer resin of the present
invention) it is possible to add additives such as an antioxidant, a
weather-resistant agent, a lubricant, a plasticizer, a coloring agent, an
antistatic agent, a mineral oil) a flame retardant, etc., as the 15 case
requires, and they may be added at an optional stage during the production.
The method for adding such additives is not particularly limited. However,
a method of adding during the polymerization, or a method of meltkneading
them by an extruder, may, for example, be 20 mentioned. The transparent
rubber-modified copolymer resin of the present invention will be pressed
into various molded products by conventional methods such as injection
molding, extrusion molding, compression molding, vacuum 25 molding, etc.
and then, practically used. Now, a composition comprising the
rubber-modified copolymer resin of the present invention will be described
in   19 detail. The rubber-modified copolymer resin composition in the
present invention comprises the above-mentioned transparent rubber-modified
copolymer resin (A) and an 5 emulsion graft copolymer (B). The transparent
rubber-modified copolymer resin (A) has already been described in detail,
and, now, the emulsion graft copolymer (B) will be described. As the
emulsion graft copolymer (B), one readily 1o available in the market, fox
example, as Kureha BTA, manufactured by Kureha Chemical Industry Co., Ltd.
or as ~ ~ ~~-%t manufactured by Kaneka Corporation) may be used. Otherwise,
it may be one obtained by a conventional emulsion polymerization method. 15
For example, it is possible to employ a method for obtaining it by emulsion
graft polymerizing a styrenic monomer and/or a (meth)acrylic ester monomer,
to a latex of the rubbery polymer as described with respect to the
transparent rubber-modified copolymer resin (A), i.e. a 20 butadiene or
styrene/butadiene latex. Further, as the case requires, it is possible to
employ a method for graft polymerizing a vinyl type monomer copolymerizable
with such monomers. Specifically, in the presence of a rubbery polymer 25
latex, emulsion graft polymerization is carried out by using a styrenic
monomer and/or a (meth)acrylic ester monomer. The amount of the rubbery
polymer may be one   20 obtained by using it in an amount of more than 30
parts by mass and not more than 500 parts by mass, per 100 parts by mass of
the total of the styrenic monomer and/or the (meth)acrylic ester monomer. 5
If the rubbery polymer is less than 30 parts by mass, the practical
strength of the rubber-modified copolymer resin composition tends to be
low. Further, if the rubbery polymer exceeds 5D0 parts by mass, the
dependency of the transparency on molding conditions is 10 more likely to
result. The ratio of the transparent rubber-modified copolymer resin (A) to
the emulsion graft copolymer (H) is from 99_9 to 60 mass% . from 0.1 to 40
mass%, preferably from 95 to 70 mass% . from 5 to 30 mass%, more preferably
from 90 to 75 mass% , from 10 to 25 mass . If the emulsion graft copolymer
(B) is less than 0.1 mass , the practical strength tends to be poor, and if
it exceeds 40 mass , the rigidity tends to be low. The rubber-modified
copolymer resin composition may 2o comprise tyro or more transparent
rubber-modified coploymer resins (A) and two ox more emulsion graft
copolymers (B) . Further, as the transparent rubber-modified copolymer
resin (A) constituting the resin composition of 25 the present invention, a
rubber--modified copolymer resin (A) is selected wherein the volume mean
particle diameter (dv) of rubber particles dispersed in the rubber-modified
21 copolymer resin, is from 0.5 to 2.0 um) and in the cumulative rubber
particle size distribution curve by volume, the difference between the
diameter (dv75) at an integrated value of 75 and the diameter (dv25) at an
5 integrated value of 25%, is from 0.2 to 2.0 um. The volume mean particle
size of rubber particles dispersed in the transparent rubber-modified
copolymer resin (A) is preferably from 0.6 to 1.7 um, more preferably from
0.7 to 1.5 ym. If the volume mean 10 particle size of rubber particles is
less than 0.5 um, the impact resistance or the practical strength of the
rubber-modified copolymer resin composition tends to be low, and if it
exceeds 2.0 Vim, the transparency tends to be poor. 



15 Further, the difference between dv75 and dv25 is preferably from 0.4 to
1.7 um, more preferably from 0.5 to 1.5 um. If dv75-dv25 is less than 0.2
pm, the balance of the impact resistance and the rigidity, and the
practical strength of the rubber-modified copolymer resin 20 composition
tend to be poor, and if it exceeds 2.0 um, the balance of the transparency
and the rigidity, tends to be poor, and further, the dependency of the
transparency on molding conditions tends to be large. The rubber particles
dispersed in the transparent 25 rubber-modified copolymer resin (A) are
preferably such that in the cumulative rubber particle size distribution
curve by volume, those having particle diameters. of less   22 than 0.8 um
occupy from 95 to 30 vol%, and those having particle diameters of at least
0.8 um occupy from 5 to 70vo1%. More preferably, those having particle
diameters of less than 0.8 um occupy from 80 to 40 volt, and those 5 having
particle diameters of at least 0.8 ~m occupy from 20 to 60 vol%. Still
further, if those having particle diameters of less than 0.8 um are from 95
to 30 volt, and those having particle diameters of at least 0.8 um are from
5 to 70 vol%, the rubber-modified copolymer resin 10 composition will be
further excellent in transparency, impact resistance and rigidity, and has
less dependency of the transparency on molding conditions, and its
practical strength will be high. Further, as mentioned above, the rubber
particles 15 dispersed in the transparent rubber-modified copolymer resin
(A) preferably have at least one peak value at each of a particle diameter
of less than O.8 um and a particle diameter of at least 0.8 um, in the
frequency particle size distribution curve by volume of the rubber particle
20 size distribution showing the rubber particle diameter on the abscissa
and the volume fraction on the ordinate. If it has at least one peak value
at each of a particle diameter of less than 0.8 um and a particle diameter
of at least 0.8 um, the rubber-modified copolylmer resin 25 composition
will be further excellent in transparency, impact resistance and rigidity
and will have less dependency of the transparency on molding conditions and
23 higher practical strength. Further, the difference in the refractive
index at a temperature of 25C as between the transparent rubber modified
copolymer resin (A) and the emulsion graft 5 copolymer (B) is preferably
less than 0.03) more preferably less than 0.02. If the difference in the
refractive index is at least d.03, the transparency deteriorates
substantially, such being undesirable. Here, for the refractive index of
the present 10 invention, the compositional ratio of the constituting
monomer units is measured by a compositional analysis, and the refractive
index is obtained by calculation by means of the following Formula 4.
Formula 4: 15 n = XA x np + XE x nB + X~ x n~ + . . . Namely, in a case
where the composition of monomer units comprises Am monomer: XA, Bm
monomer: XH and Cm monomer: x~ (provided that XA + XH + X~ = ~. by mass
ratio), nA represents the refractive index of a polymer 20 made of the Ann
monomer, nE the refractive index of a polymer made of the Bm monomer, and
n~ the refractive index of a polymer made of the Cm monomer, and they axe
substituted for the above Formula to obtain the refractive index by
calculation. Here, the analysis of 25 the composition can be carried out by
a known method such as pyrolytic gas chromatography. The transparent
rubber-modified copolymer resin (A)   224a 



and the emulsion graft copolymer (B) may be mixed by a known method to
obtain a rubber-modified copolymer resin composition. For example, a method
of melt kneading them by means of an. extruder may be mentioned. 5 To the
rubber-modified copolymer resin composition of the present invention, it is
possible to add additives such as an antioxidant, a weather resistant
agent, a lubricant, a plasticizer, a coloring agent, an antistatic agent, a
mineral oil) a flame retardant, etc., as the 10 case requires, and they may
be added at an optional stage during the production. A method for adding
such additives) is not particularly limited. However, there may) for
example, be mentioned a method of adding them during polymerization of each
resin or copolymer, or a 25 method of melt-kneading them by an extruder
during. the production of the resin composition. The rubber-modified
copolymer resin composition of the present invention may be processed into
various molded products by a known method such as injection 20 molding,
extrusion molding, compression molding or vacuum forming. EXAMPLES Now, the
present invention will be described with reference to Examples) but it
should be understood that 25 the present invention is by no means
restricted to such Examples. (1) Examples for transparent rubber-modified
25 copolymer resins REFERENCE EXAMPLE 1 A first completely mixing type
reactor having a capacity of about 5L and equipped with a stirrer, a 5
second completely mixing type reactor having a capacity of 15L and equipped
with a stirrer, a column plug flow type reactor having a capacity of about
40L and a devaporizer equipped with a preheater, were connected in series.
A starting material solution was prepared by 2o mixing 14 parts by mass of
ethylbenzene, 0.05 part by mass of t-butylperoxyisopropyl monocarbonate
(the temperature for a half life period of one hour: 118C), 0.1 part by
mass of t-dodecylmercaptan and 0.1 part by mass of
octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) 15 propionate to a monomer
solution comprising 8 parts by weight of Asaprene 670A manufactured by
Asahi Kasei Corporation as a rubbery polymer (a styrene/butadiene rubber,
styrene content: 40 mass , viscosity of a 5 mass styrene solution at a
temperature of 25C: 33 mPa.s, and 20 proportion of 1,2-vinyl bond: 13.9
mol%, 56 parts by mass of styrene, 39 parts by mass of methyl methacrylate
(hereinafter MMA), and 5 parts by mass of n-butyl acrylate (hereinafter
n-EA). This starting material solution was introduced into the first
completely mixing 25 type reactor controlled at a temperature of 110C at a
rate of 7 kg/hr and then continuously supplied to the second completely
mixing type reactor controlled at a   26 temperature of 130C. Then, the
polymerized solution was continuously withdrawn from the second completely
mixing type reactor and introduced into the column plug flow type reactor
adjusted so that the temperature gradient 5 would be from 130C to 150C in
the flow direction. While heating this polymerized solution by the
preheater, it was introduced into the devaporizer having the pressure
reduced to 1.3 kPa, whereby a vapor content such as an unreacted monomer,
was removed at a devaporizer internal 10 temperature of 230C. This resin
solution was withdrawn by a gear pump, extruded in the form of a strand and
cut to obtain a resin in the form of pellets. By controlling the rubber
particle diameters by changing the stirring speed in the second completely
mixing type reactor, 15 samples A to E were obtained. Table 1 shows the
results of evaluation of the physical properties. REFERENCE EXAMPLE 2 The
operation was carried out in the same manner as in Reference Example 1
except that the first completely 2o mixing type reactor was not used, and
the starting material solution having no tbutylperoxyisopropylmonocarbonate
added, was directly supplied to the second completely mixing type reactor.
By controlling the rubber particle diameters by changing 25 the stirring
speed in the second completely mixing type reactor, samples F to G were
obtained. Table 1 shows the results of evaluation of the physical
properties.   27 REFERENCE EXAMPLE 3 The operation was carried out in the
same manner as in. Reference Example 1 except that t-dodecylmercaptan was
changed to 0.02 part by mass, and the starting material 5 solution was
prepared by mixing 0.1 part by mass of 4,6 bis(octylthiomethyl)-o-cresol
instead of octadecyl-3 (3,5-di-t-butyl-4-hydroxyphenyl) propionate, whereby
sample H was obtained. Table 1 shows the results of 



evaluation of the physical properties. to Table 1 Average
particleSamplediameter (~.lrn) ofidentificationrubber
particlesA0.2BO.5Reference ExampleC0.71D1.1E2.8Reference
ExampleF0.52G1.1Reference ExampleH0.53 EXAMPLES 1 to b and COMPARATIVE
EXAMPLES 1 to The blend as shown in Table 2, 3 or 4 was extruded in the
form of a strand at a temperature of 23oC by means of a Q10 mm single screw
extruder and then cut by a 15 pelletizer to obtain a rubber-modified
copolymer resin in the form of pellets. Further, the results of evaluation
of the physical properties are shown in Tables 2, 3 and 4.   28 Table 2
Example 1Example 2Example 3Blend typeB/DB/DB/DBlend
ratio60/4040/6080/20(parts by mass )dv (um)0.81.00.7dv75 ( ~,~.m )1. 11. 21
. 0dv25 ( um )0 . 40 . 50 . 9dv7 5-dv25 (um)0.70.70.6Less than 0.8
um704582(vol%)At least 0.8 um305518(vol%)Peak at less thanone peakone
peakOne peak0.8 umPeak at at least 0.8one peakOne peakNilGel content (mass
)161715Swelling index121212Weight averagemolecular
weight140,0D0140,00014D,000(Mw)Totallight200Cmoldedtrans-919191productmitta
nce1~)Haze
(~)2.83.92.6Totallight230Ctraps-919191moldedmittanceproduct(%)Haze
(%)1.92.51.9Izod impact strength11112099(J/m)Flexural
modules256025202570(MPa)   29 Table 3 Example 4Example 5 Example 6Blend
typeF/GH/DB/D/EBlend ratio60/a080/2060/2D/20(parts by mass)dv
(gym)0.80.71.0dv75 (Wn)1.11.01.6dv 25 ( urn )0 . 40 . 40 . 4dv7 5 -dv2 5 (
~,am )0 . 70 . 61. 2Less than 0.8 ~.m708265(vol%)At least 0.8
~mso1aa5(vol%)Peak at less thanOne peakOne peakOne peak0.8 umPeak at at
least 0.8One peakNilTwo peaksumGel content (masses)141a17Swelling
index121612Weight averagemolecular
weight140,0D0170,000140,000(Mw)Totallight200Ctrans-919090mo1dedmittanceprod
uctHaze (%)3.94.54.5Totallight230Ctraps-919191moldedmittanceproduct(%)Haze
(%)1.92.82.8Izod impact strength92113128( J/m`)Flexural
modulus256025702550(MPa)   3O Table 4 Comp.Comp.Comp.Comp.Ex. 1Ex. 2Ex.
3Ex, 4Blend typeCEA/EA/DBlend ratio10010060/4095/5(parts by mass)dv (
m)0.72.80.90.3dv75 (um)0.72.92.60.4dv25 (um) ~0.62.70.20.2dv75-dv25
(um)0.10_22.40.1Less than 0.8 70 1 60 96um (vol%)At least 0.8
um3099404(vol%)Peak at lessOne peakNilOne peakOne peakthan 0.8 umPeak at at
Nil lone peakOne peakOne peakleast 0.8 umGel content
15161613(mass%)Swelling index12121212Weight
averagemolecular1.40,000140,000140,000140,000weight
(Mw)Total.light200Ctrans-9189s991moldedmit-producttanceHaze2.615.59.12.6(%)
Totallight230Ctrans-91909091moldedmit-tanceproductHaze1_9g.84.31.9Izod
impact5g971D452strength (J/m)Flexural25502550 25502560modulus (MPa)   32
Each of Examples relating to the transparent rubbermodified copolymer resin
of the present invention, was excellent in transparency, impact resistance
and rigidity and had little dependency of the transparency on molding 5
conditions, while each of Comparative Examples which do not meet the
conditions of the present invention, was poor in some physical property
among transparency, impact resistance, rigidity and dependency of the
transparency on molding conditions. 10 (2) Examples for the rubber-modified
copolymer resin composition REFERENCE EXAMPLE 4 A first completely mixing
type reactor having a capacity of about 5L and equipped with a stirrer, a
15 second completely mixing type reactor having a capacity of about 15L and
equipped with a stirrer, a column plug flow type reactor having a capacity
of about 40L and a devaporizer equipped with a preheater, were connected in
series. A starting material solution was prepared by 20 mixing 15 parts by
mass of ethylbenzene, 0.05 part by mass of t-butylperoxyisopropyl
monocarbonate, 0.15 part by mass of t-dodecylmercaptan, and 0.1 part by
mass of octadecyl-3-(3,5-di-t-butyl-4-hydroxyphenyl) propionate to a
monomer solution comprising 10 parts by mass of 25 Asaprene 670A
manufactured by Asahi Kasei Corporation as a rubbery polymer
(styrene/butadiene rubber, styrene content: 40 mass, viscosity of a 5 massy
styrene   32 solution at a temperature of 25C: 33 mPa~s, proportion of
1,2-vinyl bond: 13.9 mole%, 56 parts by mass of styrene, 39 parts by mass
of methyl methacrylate (hereinafter (MMA) ) , and 5 parts by mass of
n-butyl 



5 acrylate (hereinafter n-BA). This starting material solution was
introduced into the first completely mixing type reactor controlled at a
temperature of 110C at a rate of 7 kg/hr and then continuously supplied to
the second completely mixing type reactor controlled at a 10 temperature of
130C. The rubber particle diameters were controlled by the stirring speed
in the second completely mixing type reactor. Then, the polymerized
solution was continuously withdrawn from the second completely mixing type
reactor and introduced into the column plug flow 15 type reactor adjusted
so that the temperature gradient would be from 130C to 150C in the flow
direction. While heating this polymerized solution by the preheater, it was
introduced into the devaporizer having the pressure reduced to 1.3 kPa, and
a vapor content such as an 20 unreacted monomer was removed at a
devaporizer internal temperature of 230C. This resin solution was withdrawn
by a gear pump, extruded in the form of a strand and cut to obtain a resin
in the form of pellets. By controlling the rubber particle diameters by
changing the stirring 25 speed in the second completely mixing type
reactor, samples A' to E' were obtained. Table S shows. the results of
evaluation of the physical properties.   33 REFERENCE EXA.MPLE 5 The
operation was carried out in the same manner as in Reference Example 4
except that the first completely mixing type reactor was not used, and the
starting 5 material solution having no t-butylperoxyisopropyl monocarbonate
added, was directly supplied to the second completely mixing type reactor.
By controlling the rubber particle diameters by changing the stirring speed
in the second completely mixing type reactor, samples F' 10 to G' were
obtained. Table 5 shows the results of evaluation of the physical
properties. REFERENCE EXAMPLE 6 The operation. was carried out in the same
manner as in Reference Example 4 except that the starting material 15
solution was prepared by mixing 0.1 part by mass of 4,6
bis(octylthiomethyl)-o-cresol instead of
octadecyl-3(3,5-di-t-butyl-4-hydroxyphenyl) propionate, whereby sample H
was obtained. Table 5 shows the results of evaluation of the physical,
properties. 20   34 Table 5 Average particleSamplediameter (um)
ofidentificationrubber particlesA'0.2B'0.5Reference
ExampleC`0.74D'1.1E'2.8Reference ExampleF'0.55G`1.1Reference ExampleH'0.56
REFERENCE EX.AMPLE 7 The blend as identified in Table 6 or ? was extruded
in the form of a strand at a temperature of 230C by 5 means of a 40 mm
single screw extruder and cut by a pelletizer to obtain a rubber-modified
copolymer resin (A) in the form of pellets. The results of evaluation of
the physical properties axe shown in Tables 6 and 7. Here, the refractive
index calculated from the 10 composition of monomer units constituting the
obtained resin, was obtained in such a manner that the compositional ratio
of monomer units constituting the rubber-modified copolymer resin (A) was
measured by the analysis of the composition, and the refractive index was
15 obtained by calculation. by means of the above-mentioned Formula 4 on
the basis that the refractive indices of styrene) methyl methacrylate,
n-butyl acrylate and   35 butadiene monomers are 1.595, 1.494, 1.463 and
1.518, respectively. Ire each case, the refractive index was 1.548.  



Table 6 Test number2-12-22-32-42-5Blend typeB'/D'B'/D'B'/D'F'/G'H'/D'Blend
ratio(parts by60/4040/6080/2060/4080/20mass) dv (~m) 0.8 1.0_ 0.7 0.8
o.7dv75 (um)1.11.21.01.11.0dv25 (Nm)0.40.50.30.40.3dv75-d25
(prn)0.70.70.70.70.7Less than 0.86845836883pm (vol%)At least
0.83255173217~~m (vol%)Peak at lessOne peakOne peakOne peakOne peakOne
peakthan 0.8 pmPeak at atOne peakOne peakNilOne peakNilleast 0.8 um Gel
content_ 18 19 18 17 17(mass% )Swelling
index1212121216Mw230,000130,000130,000 a130,000 160,000 w a,   Table 7 Test
number2-62-72-82-92-10Blend typeB'/D'/E'C'E'A'/E'A'/D'Blend ratio(parts
by60/20/20l0010060/4095/5mass)dv ( ~.trn )1. 00 . 72 . 80 . 90 . 3dv75 .
(um)_ 1.60 . 7_ 2 . 92 . 60 . 4dv25 (dim)0.40.62.70.20.2dv75-dv25
(~zm)1.20.10.22.90.1Less than 0.8656816096~zm (vol%)At least 0.835329940pm
(vol%)Peak at less One peak One peak Nil One peak One peakthan 0.8 pmPeak
at atTwo peaksNilOne peakOne peakOne peakleast 0.8 umGel
content1917181815(mass% )Swelling
index12Z2_121212Mwl30,000130,000130,000130,000I30,000 w   38 REFERENCE
EXAMPLE 8 Into an autoclave having a capacity of 200 liter, 115 kg of pure
water, 500 g of potassium oleate, 75 g of sodium pyrophosphate, 1.5g of
ferrous sulfate, 2.2 g of 5 sodium ethylenediamine tetraacetate and 22 g of
Rongalite were added and uniformly dissolved with stirring. Then, 20.0 kg
of styrene) 30.0 kg of butadiene, 14o g of tdodecylmexcaptan, 30 g of
divinyl benzene and 96 g of diisopropylbenzene hydroperoxide were added,
and a 10 reaction was carried out at a temperature of 5OC for 16 hours with
stirring to complete polymerization thereby to obtain a rubbery polymer
latex. To the obtained rubbery polymer latex) 45 g of sodium sulfosuccinate
was added and sufficiently stabilized, whereupon a 0.2% hydrochloric acid
aqueous solution and a 2% sodium hydroxide aqueous solution were added from
separate nozzles so as to maintain the pH of the latex to be from 8 to 9,
whereby the latex was flocculated and grown to obtain a rubbery elastomer
latex having an average 20 particle diameter of 0.42 um. This rubbery
elastomer latex was weighed to be 30 kg as calculated as the solid content
and transferred to an autoclave having a capacity of 200L, whereupon 80 kg
of pure water was added, and the temperature was raised to 50C in a
nitrogen stream with 25 stirring. Added thereto was 2 kg of pure water
having 1.25 g of ferrous sulfate, 2.5 g of sodium ethylenediamine
tetraacetate and 100 g of Rongalite   39 dissolved. A mixture comprising 16
kg of styrene, 14 kg of methyl methacrylate and 50 g of t-dodecylmercaptan,
and a solution having 120 g of diisopropylbenzene hydroperoxide dispersed
in 8 kg of pure water containing 5 450 g of potassium oleate, were
separately continuously added over a period of & hours. After completion of
the addition, the temperature was raised to 70C, and 30 g of
diisopropylbenzene hydroperoxide was further added. Then, the mixture was
left to stand for 2 hours to 10 complete the polymerization. 



To the obtained emulsion, an antioxidant was added, followed by dilution
with pure water to a solid content of 15 mass . Then, the temperature was
raised to 60C, and while vigorously stirring) dilute sulfuric acid was 15
added for salting out. Thereafter, the temperature was raised to 9oC for
coagulation, followed by dehydration, washing with water and drying to
obtain a powdery emulsion graft copolymer (H). The compositional ratio of
the monomer units 20 constituting the obtained emulsion graft copolymer CE)
was measured, and the refractive index calculated by means of the
above-mentioned Formula 4, was 1.548. EXAMPLES 7 to 13 and COMPARATIVE
EXAMPLES 5 to 9 The blend as shown in Table 8 or 9 was extruded in 25 the
form of a strand at a temperature of 230C by means of a 35 mm twin screw
extruder and cut- by a pelletizer to obtain a rubber-modified copolymer
resin composition in   40 the form of pellets. The results of evaluation of
the physical properties are shown an Tables 8 and 9.   Table 8 Ex. 7Ex.
8Ex. 9Ex. 10Ex  11Ex. 12Ex. 13Rubber-Test2-12-22-32-4_
2-5`2-62--1modifiednumbercopolymer Massog0909090909080resinEmulsion graft
amount (mass%) _
-10101010i01020Total_light200Ctrans-90909090899090moldedmit-producttance.(%
)3.24.53,04.59 93 93.0..Totallight230Ctrans-
mits--91909191909191moldedproducttance(-s)Haze2.93.02.32.53.32.72 2(
o).Izod impactl52154134l30141l50195strength (J/m)Falling weight strength
(cm)45473835404375Flexural modulus (rlPa)241p238029002950245023802280 iP W
Table 9 Comp.Comp.Comp.Comp.Comp._Ex. 5Ex. 6Ex. 7Ex. $Ex. 9Rubber-Test
modified number2-12-72-82-92-10copolymerMass%1D090909090resinEmulsion graft
amount (mass%)D101010l0total
-_-.light200Ctrans-90moldedmit-90908888productLance(%)Haze
(o)3.23.217.310.33.2Totallight230Ctrans-9191898991moldedrnit-producttance(
~ )Haze (%)2.42.48.65.62.4Izod impact strength (J/m)112619510558Falling
weight strength (cm)g23293023Flexural modules241024D0238023702400(MPa) N
43 As shown in Table 8, each of Examples relating to the rubber-modified
copolymer resin composition of the present invention, is excellent in
transparency, impact resistance and rigidity and has little dependency of
the 5 transparency on molding conditions, and it is excellent in practical
strength. As shown in Table 9, each of Comparative Examples which do not
meet the conditions of the present invention, was poor in some physical
property 



among transparency, impact resistance, rigidity, l0 dependency of the
transparency on molding conditions and practical. strength. Here,
evaluation was made in accordance with the following methods . (1) Volume
mean particle diameter (dv) of rubber 15 particles From a photograph by a
transmission electron microscope by an ultrathin specimen method of the
resin dyed with osmic acid, particle diameters (=(long diameter + short
diameter)/2) of about 1000 particles in the 20 photograph were measured,
and it was obtained as a mean particle diameter obtainable by the following
Formula 5. For the measurement of the particle size diameters, an
image-treating measuring apparatus K5300, manufactured by Carl Zeiss Vision
Company was used. 25 Formula 5: Mean particle diameter = Eni~Di/Eni~Di3
(wherein ni is the number of rubber particles haring   44 a particle
diameter Di) Further, the dv75% diameter and the dv25% diameter were also
obtained by organizing the particle diameters obtained by the above
measurements by means of the image 5 treating measuring apparatus. (2) The
gel content and the swelling index were measured by the above-mentioned
methods. (3) Weight average molecular weight (Mw) Measured under the GPC
measuring conditions as 10 follows: Name of apparatus: SYSTEM-21 Shodex
(manufactured by SHOWA DENKO K.K.) Column: Three columns of PL gel MIXED-B
were connected in series 15 Temperature: 40C Detection: Differential
refractive index Solvent: Tetrahydrofuran Concentration: 2 mass calibration
curve: Prepared by means of standard 2o polystyrene (PS) (manufactured by
PL Company), and the weight average molecular weight was represented by the
PS-calculated value. (9) Transparency By means of an injection molding
machine (TS-50EPN) 25 manufactured by Toshiba Machine Co., Ltd.) a
threestepped plate having thicknesses of 1 mm, 2 mm and 3 mm was molded at
a cylinder temperature of 200C or 230C.   45 By using the 2 mm portion of
such a three-stepped plate, the total light transmittance and the haze were
measured (unit: g) by means of HAZE meter (NDH-1001DP model), manufactured
by NIPPON DENSNOKU INDUSTRIES CO.) LTD. 5 (5) Impact resistance By means o
an injection molding machine (IS-80CNV) manufactured by Toshiba Machine
Co., Ltd., a test specimen of 12.7 x 64 x 6.4 mm was molded at a cylinder
temperature of 200C. By using this test specimen, the 10 Izod impact
strength was measured in accordance with ASTM D256 (unit: J/m). (6)
Rigidity 



By means of an injection molding machine (IS-80CNV) manufactured by Toshiba
Machine Co., Ltd., a test 15 specimen of 12.7 x 127 x 6.4 mm was molded at
a cylinder temperature of 2D0C. By using this test specimen, the flexural
modulus was measured in accordance with ASTM D790 (unit: MPa). (7)
Practical strength 20 By means of an injection molding machine (IS-$OCVN)
manufactured by Toshiba Machine Co., Ltd., a threestepped plate having
thicknesses of 1 mm, 2 mm and 3 mm was molded at a cylinder temperature of
230C. By using the 1 mm portion of this test specimen, the 50% breaking 25
height was measured (unit: cm) by using a weight having a weight of 200 gf
and having a forward end of 5R and a, weight diameter of 14 mm.   46
INDUSTRIAL APPLICABILIY The rubber-wodified copolymer resin Of the present
invention is excellent in transparency, impact resistance and rigidity and
has little dependency of the 5 transparency on molding conditions. Further,
the rubber-modified copolymer resin composition of the present invention is
excellent in transparency, impact resistance and rigidity and has little
dependency of the transparency on molding 10 conditions, and it further has
high practical strength. Thus, it is useful for various applications
including home electric appliances and packaging materials.   47 CLAIMS 1.
A transparent rubber-modified copolymer resin which is a rubber-modified
copolymer resin comprising one type or a mixture of two or more types
obtained by 5 copolymerizing a styrenic monomer and a (meth)acrylic ester
monomer in the presence of a rubbery polymer, and which is characterized in
that the volume mean particle diameter (dv) of rubber particles dispersed
in the resin, is from 0.4 to 2.0 Vim, and in the cumulative rubber 10
particle size distribution curve by volume, the difference between the
diameter (d75) at an integrated value of 75% and the diameter (d25) at an
integrated value of 25%, is from 0.2 to 2.0 T.am. 2. The transparent
rubber-modified copolymer resin 15 according to Claim 1, wherein in the
cumulative rubber particle size distribution curve by volume, rubber
particles having particle diameters of less than 0.8 um occupy from 95 to
30 vol%, and rubber particles having particle diameters of at least 0.8 pm
occupy from 5 to 70 20 volt . 3. The transparent rubber-modified copolymer
resin according to Claim 1 or 2, wherein the cumulative rubber particle
size distribution curve by volume has at least one peak value at each of a
particle diameter of less 25 than 0.8 dam and a particle diameter of at
least O.8 Ym. 4. The transparent rubber-modified copolymer resin according
to any one of Claims 1 to 3, which has a gel   48 content of from S to 25
mass%. 5. The transparent rubber-modified copolymer resin according to any
one of Claims 1 to 4, which has a swelling index is from 9 to 17. 5 6. The
transparent rubber-modified copolymer resin according to any one of Claims
1 to 5, which has a weight average molecular weight (Mw) of 8D,000 to
200,000. 7. A rubber--modified copolymer resin composition characterized by
comprising from 60 to 99.9 masses of a 1o transparent rubber-modified
copolymer resin (A) which is a rubber-modified copolymer resin comprising
one type or a mixture of two or more types obtained by copolymerizing a
styrenic monomer and a (meth)acrylic ester monomer in the presence of a
rubbery polymer, and which is 15 characterized in that the volume mean
particle diameter (dv) of rubber particles dispersed in the resin, is from
0.4 to 2.0 y.m, and in the cumulative rubber particle size distribution
curve by volume, the difference between the diameter (d75) at an integrated
value of 75b and the 2o diameter (d25) at an integrated value of 25a, is
from 0.2 to 2.0 um, and from 0.7. to 40 mass% of an emulsion graft
copolymer (B). 8. The transparent rubber-modified copolymer resin
composition according to Claim 7, wherein in the 25 cumulative particle
size distribution curve by volume of rubber particles dispersed in the
transparent rubbermodified copolymer resin (A), rubber particles having  



-49- particle diameters of less than 0.8 um occupy from 95 to 30 vol%, and
rubber particles having ,particle diameters of at least 0.8 yzm occupy from
5 to 70 vol% 9. The transparent rubber-modified copolymer resin 5
composition according to Claim 7 ox 8, wherein the cumulative particle size
distribution curve by volume of rubber particles dispersed in the
transparent rubbermodified copolymer resin (A), has at least one peak value
at each of a particle diameter of less than 0.8 um and a 10 particle
diameter of at least 0.8 dam. 10. The rubber-modified copolymer resin
composition according to any one of Claims 7 to 9, wherein the difference
in the refractive index at a temperature of 25C as between. the transparent
rubber-modified copolymer 15 resin (A) and the emulsion graft copolymer
(B), is less than 0.03. .A.A3.A; .AuF.A E.A;F.Aa
.AF.AuF.AN3.AaY.A(3.AY.Aa3.A3.Aa3.AY.AuY.A3.AN .A;
.Aa3.A(.Au3.Au3.AY.AFY.A.A3.AY.A&;3.A(.A3.A32.AfF4A.l&A.l9 .A9 .A;
.ASAF5A.+,`A.&?y .A3.A3.A(3.A9;3e#.A;Y.A;
3.A9(3DXcehiwy<tUEG{vqlgb]X]c:a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]cRa]ca! ack m
)*emn_agiIK|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!^_78/E}xsnid_Z]]]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca!(*MN&'
!!!"""##P#Q#####$}xsnhb]X]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!$$$%%%%&&&''M(O(
**D*6+8+0,----6.7.N.O.11122(3}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!(3-3,4455$6%
67788n9o999m:n::::;
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a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?@@@@AAA
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a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!P
TQVQQdReRRRSSSSTTTTTTUVVVWWWXXXXIYLY(Z)ZcZ}wrmhc^Y]]ca]ca]ca]ca]ca]ca]c^a]c
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ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
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]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca!+.6q{'(efpr*-|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]c>a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!-kl5nsM.hDFpq&'
`b|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!b57TU
V]^*}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*+,d:vQ[cd
mrz~zuojd_Ynid_Z]]c^a]ca]c^a]ca]c^a]caV]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]caU]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
EFuw|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca!KNb;
='(67>?JR#}xsnid^Y]]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!#*{`d38;
mqrOcx(`{vqlgb]X]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]c^a!FI[\ars{|&EGV[\*LM}xsnid_Z]]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca!MTUWkChi=>}8;IK
}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!KR7IP]%'`}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a!<?st45@ACF&zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]c^a!&)EFXY-opcdBFvx}xsnid_Z]c]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca!Y-opcdBFvx}xsnid_Z]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caDXhfH*f
10%`&'()-10%`&'()-3  10%`&'()-S10%`&'()-$10%`&'()-@
`10%&'()-10%`&'()-Mw<tiK-,#10%`&'()-`!`10%`&'()-F 10%`&'()-10%`&'()-
10%`&'()-10%`&'()- 10%`&'()-ttUEiK-5m"10%`&'()-3 10%`&'()-110%`&'()-l
010%`&'()- .
10%`&'()-@,Y"10%`&'()-$10%`&'()-`KiG5m"10%`&'(!`&!10%&'()-f3s10%'o&'()-10`1
0`10`#L<10%`&'()-`9 10%`&'()-710%`&'()-KP   zX9iG5H "10%'&'()-S!k]H
"10%&'()-S!pH "10%oo&'()-S!fH "10%oo&'()-S`&!10%'o&'()-f!S`&!10%mm&'()-f ah
i j k wi[MG5H "10% 10 10
10!k$!10%&'()-9!tg$!10%oo&'()-9!p$!10%oo&'()-9!X$!10%==&'()-9k m
)eJ}[<MG5s4"10%&'()--!Ss4"10%g\g\&'()--s!10%\&'()-f!)s!10%==&'()-f!s!10%\\&
'()-f s10%\&'()-_gIzX6MG!~-F"10%&'()-!\-F"10%p\p\&'()- "10%}&'()-@!ff
"10%z<z<&'()-@!t "10%\\&'()-@!\ "10%p\p\&'()-@rS1!SF"10%&'()-
(9!10%:&'()-y!9!10%&'()-yFs10%:&'()- 10zz 10zz 10zz!-F"10%zz&'()-awUG91!S
10 10!F"10%&'()- (!F"10%::&'()- (!XF"10%&'()- (!auF"10%&'()-
(!SF"10%MM&'()- (/lJ91!S 10
1!f"10%TT&'()-!S3"10%SHSH&'()-!"10%&'()-!a]"10%aHaH&'()-s s10%H&'()- 



10/E(szX691!!S$ "10%SXSX&'()-!ag$ "10%acac&'()-!a$ "10%aa&'()-!S$
"10%SHSH&'()- "10%&'()-@!X
"10%XHXH&'()-@)rS1!XG"10%oo&'()-SL!10%'o&'()-y!pL!10%&'()-y!L!10%&'()-yFs10
%'o&'()- 10SXSX 10SXSX 10SXSX !!""}[9rS1!X!~l.m"10%&'()-G
!tl.m"10%'o'o&'()-G
F%M!10%'&'()-!azF%M!10%&'()-!fG"10%'o'o&'()-G"10%'&'()-S"#######F$_=!X!!XX
"10%XX&'()-! "10%&'()-@&`10%H&'()-10%H&'()-, 10'o 10'o 10'o
910%'o&'()-F$$$%&&&zX9_=!X "10%&'()-T!Nk "10%NfNf&'()-T!\ "10%\H\H&'()-T!N
"10%NN&'()-T "10%H&'()-!aO "10%aa&'()-&'(J(K(L(M(O(}oP=!X "10%F`10%:&'()-
10 10 10!-!10%&'()-&!k-!10%kHkH&'()-&!X-!10%XHXH&'()-&O(#)o)
*D*++zX6P=!!t!10%&'()-S!f!10%33&'()-SL!10%:&'()-!\uL!10%%%&'()-!L!10%88&'()
-!XL!10%22&'()-+0,------}oP=!!t!10%Fs10%'o&'()- 10 10
10!y.M!10%&'()-!a.M!10%66&'()-!!10%:.:.&'()-S-..o/~0/11wU3P=!!93"10%''&'()-
#!S93"10%zozo&'()-#!f93"10%&'()-#!kk93"10%##&'()-#!p93"10%//&'()-#!\93"10%o
o&'()-#1{2%3&3'3(3-33,4rP19&10%M&'()-f!9&10%&'()-f910%M&'()- 10oo 10oo
10oo!y-3"10%oo&'()-'!\-3"10%==&'()-',445567&8zX6rP1!"m"10%MM&'()-z!"m"10%MM
&'()-z!S"m"10%==&'()-z!y`10%MM&'()-
!10%M&'()-@!a!10%&'()-@&888888n9:rP1!"m"10%MM!S.L!10%z(z(&'()-!XL!10%oo&'()
-LY 10%'o&'()- 10)) 10)) 10))!~"m"10%))&'()-z::x;
;<<=zX6P1!fp$4"10%&'()-M!X$4"10%&'()-M!S$4"10%z?z?&'()-MG"10%'o&'()--!fG"10
%&'()--!L!10%'o'o&'()-=3>4>5>6>9>r>>>uV7!,
10%:&'()-10%:&'()-,9410%:&'()-L310%:&'()- 10oo 10oo
10oo!X$4"10%oo&'()-M>>?V???@dBuV7!,!k&
10%::&'()-,Y10%:&'()-,ym10%:&'()-,10%:&'()-L10%:&'()-
10%:&'()-@@?@@@AAdEuV7!,!,,z10%:&'()-$ 10%:&'()-`#`!10%:&'()-l @10%:&'()-Ll
@10%:&'()-Ll @10%:H&'()-LA B?BeBBBBdEuV7!,!@Y7#10%:0&'()-f510%:&'()-
310%:&'()-,110%:&'()-,/@10%:&'()-@-10%:&'()-B4C5C6C7C:CD3EE~\:!!\L
"10%&'()-!k L "10%&'()-!kL "10%AA&'()-Y10%M&'()- 10: 10: 10:@&9
10%:&'()-EMFGVG.HHHHzXJ<:!! 10
10!k.!10%&'()-'!t.!10%&'()-'$!10%M&'()--!k$!10%&'()--!L
"10%MM&'()-HHHHIIJJpN/:F"10%:&'()--!aF"10%&'()--L&:!10%:&'()-f!]L&:!10%&'()
-f L&:!10%&'()-f9310%:&'()-
10JKKLLMM}[</:-!10%:&'()-&!X-!10%&'()-&$G"10%:&'()-@!N$G"10%&'()-@3"10%:&'(
)-!S3"10%&'()-MRNSNTNUNXN3OoOFPrS1!a!10%&'()--L9!10%:&'()-g!L9!10%**&'()-gL
310%:&'()- 10 10
10!pk-!10%&'()-&FPPTQQcRRpS}[9rS1!a!tb$!10%&'()-M!p$!10%&'()-M!a$!10%UU&'()
-M!10%:(&'()-!X!10%&'()-!10%:&'()--pSSTTTTTTUuS1!X$93"10%oo&'()-!S93"10%zBz
B&'()-&310%'o&'()- 10{{ 10{{
10{{!f$!10%{{&'()-M$!10%:&'()-MUVkVVWWX}[9uS1!X$!X$G"10%&'()-M!N$G"10%uouo&
'()-M93"10%'o&'()-!X93"10%&'()-!aS93"10%&'()-93"10%'&'()-XXXFYGYHYIYLY(ZtU3
!!L:!10%##&'()-fL10%:&'()- 10** 



10** 10**!tg$G"10%**&'()-M$G"10%'H&'()-M $G"10%&'()-M(ZcZ[d[[-\]z[9tU3!!!f
%
"10%&'()-L!10%:&'()-@!ka!10%&'()-@!a!10%&'()-@!k!10%&'()-@L:!10%:&'()-f]]]z
^{^|^}^^}oP3!!!f % "10%&Y10%'o&'()- 10 10 10!f % "10%&'()-L! %
"10%ff&'()-L!p % "10%&'()-L^[__8`n`Maa}[<P3!!! "10%'o&'()-!k "10%oo&'()-
10%'o&'()-,!S
10%zeze&'()-,`L!10%'&'()-g!`L!10%&'()-gaabobGcccccczl^P1`310%\&'()- 10??
10??
10??!t$3"10%??&'()-M!ak$3"10%oo&'()-M$3"10%'&'()-M!f$3"10%oo&'()-Mc%ddHeeyf
fyW8^P1!10%w&'()-!k!10%\\&'()-!9!10%&'()-!ab9!10%u\u\&'()-!k9!10%\\&'()-
9!10%W&'()-fgIh"i#i$i%i(i}oP1!10%w&L  10%H&'()- 10dd 10dd
10dd!$!10%dd&'()-M!p$!10%&'()-M!a$!10%u\u\&'()-M(ii"jklgm
nzX6P1!s3"10%HH&'()-'!s3"10%hh&'()-'!Nks3"10%NHNH&'()-'!Ds3"10%HH&'()-'s!10
%&'()-f!s!10%HH&'()-f
n~nnnnn[ooYprS1!Ip!10%pp&'()-!10%'&'()-!D!10%koko&'()-L  10%'o&'()- 10HH
10HH 10HH!s3"10%HH&'()-'YppEqyqWr.stt}[9+1
10'o'o!$Z"10%'o'o&'()-L!k$Z"10%&'()-L!S$Z"10%zozo&'()-L!10%'&'()-!\!10%oo&'
()-!10%'&'()-ttttt0uvva?1
10'o'o!!\4"10%p|p|&'()-T!k4"10%\\&'()-TsL`!10%\&'()-g!sL`!10%\\&'()-g`310%\
&'()- 10'o'o 10'o'ovAw%xbx>yyyyzXJ<1 10'o'o! 10 10!y- "10%&'()-'!t-
"10%\\&'()-'$4"10%\&'()--!p$4"10%\\&'()--!4"10%&'()-Tyyyz9zpzzzuV71
10'o'os10%H&'()-@10%H&'()-S10%H&'()- 10%H&'()-@y10%H&'()-L10%H&'()-
10z{?{s{{{|dE71 10'o'os@&10%H&'()- 10%H&'()-
310%H&'()-@310%H&'()-SS10%H&'()-@s10%H&'()-|I|k|v||| }dE71
10'o'osS&y10%H&'()- $ 10%H&'()-"&10%H&'()-
&!g10%H&'()-@F`10%H&'()-@f`10%H&'()- }?}w}}}~~dE71
10'o'osf110%&'()-f/10%H&'()-S-10%H&'()-,l10%H&'()-S&*10%H&'()-SY(10%H&'()-~
~~b@0'o'o!`9s!10%oo&'()-g93 10%'o&'()- 10H 10H 10H
9Z10%H&'()-f3710%H&'()-@5F"10%H&'()-(Dy}[9b@0'o'o!Xp3"10%&'()-s!S3"10%z(z(&
'()-s!S3"10%zz&'()-s "10%'o&'()--!I
"10%popo&'()--`9s!10%'&'()-gZ?@ABwi[M@0'o'o!Xp3"10% 102E2E 102E2E 



102E2E!3"10%2E2E&'()-s!t3"10%&'()-s!p3"10%&'()-s!y3"10%oo&'()-sBEj{\:M@0'o'
o!!N 10%uouo&'()-9!10%'&'()-!S 9!10%zozo&'()-!\E9!10%00&'()-
S9!10%zz&'()-&3 10%'o&'()-(<}[M?10 10 10
10!k.!10%&'()-'!f.!10%oo&'()-'$3"10%'&'()--!X$3"10%oo&'()--
10%'o&'()-}^<M?10 10!k
"10%&'()-@!10%M&'()-!\!10%..&'()-&L!10%M&'()-@!&L!10%EE&'()-@&Y
10%M&'()-7KZ[\xVH:10 10 10 10!\. "10%&'()-!I. "10%EE&'()-! "10%MmMm&'()-@ a
"10%&'()-@)!k "10%..&'()-@\]`tVuV710 10s!10%\&'()-@10%\&'()-S 10%\&'()-
,m10%\&'()-@L 10%\&'()-9F 10%\&'()- 10V'()dJ010 10%\&'()-
10%\&'()-M10%\&'()-@910%\&'()-SY10%\&'()-y10%\&'()-@10%\&'()-):;<CDEFpR810
10%\&'()-'  10%\&'()- 10%\&'()- 10%\&'()-'  10%\&'()-FG[\]lmnoU710'
10%\&'()- 10%\&'()- 10%\&'()-'  10%\&'()- 10%\&'()-noptU610 10%\&'()-
10%\&'()- 10%\&'()-'  10%\&'()- 10%\&'()- 10%\&'()-lR810 10%\&'()-
10%\&'()-'  10%\&'()- 10%\&'()- 10%\&'()-' oQ710 10%\&'()-'  10%\&'()-
10%\&'()- 10%\&'()-'  10%\&'()-tU710'  10%\&'()- 10%\&'()- 10%\&'()-'
10%\&'()- 10%\&'()-oP110 10%\&'()- 10%\&'()-( 10%\&'()-' ' 10%\&'()-
10%\&'()- 10%\&'()-lR810 10%\&'()- 10%\&'()-'  10%\&'()- 10%\&'()-
10%\&'()-' oQ710 10%\&'()-'  10%\&'()- 10%\&'()- 10%\&'()-'
10%\&'()-7jsR110 fL010%r"&'()-  l.10%r"&'()- 0S,,S10%:!&'()-4 10%\&'()-'
10%\&'()- 10%\&'()-N|[NA40 10r"010r"10r" y910%r"&'()-0 f710%r"&'()- f5
10%r"&'()- 3 "10%r"&'()-' S,2Y10%r"&'()-fFNA40 10r"010 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ S10%z &'()-' 10%z &'()-}]=NA40 10r 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<' 10%z &'()-/}aE) 10%z &'()-/
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<' 10%z &'()-/~^>) 10%z &
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9< fJ) 10%z &
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 



10%z &'()-/ 10%z &'()-/)?9< "zZ:) 10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<"#238=C~^>) 10%z  10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/)?9<CDPQW]c~^>) 10%z  10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<cdtuy}~^>) 10%z  10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z   10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~^>) 10%z  10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z   10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%z  



10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~^>) 10%z
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%z
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~^>) 10%z
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z
10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<34567~bF)
10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z
&'()-/)?9<789:CLP~^>) 10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/



10%z &'()-/)?9<PQRSTUVfJ) 10%z   10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/)?9<VWkloruzZ:) 10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<uv~^>) 10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z   10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<zZ:) 10%z  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<fJ) 10%z  10 10%z &'()-/  10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%z   10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 



10%z   10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF)
10%z   10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<vV6)
10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<#$%&~bF)
10% 10 10%z &'()-/  10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z
&'()-/)?9<&'(,-./~bF) 10% 10 10%z &'()-/  10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/)?9</01:>BFzZ:) 10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<FGHNOPQ~bF) 10%  10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 



10%z &'()-/)?9<QRSYZ[\~bF) 10%  10%z &'()-/ 10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/)?9<\]cdefg~bF) 10%  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<ghipsvyzZ:) 10% 10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 10%z &'()-/)?9<yzfJ) 10% 10 10%z &'()-/  10%z &'()-/
10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%  10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%  10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/ 10%z &'()-/)?9<~bF) 10%  10%z &'()-/ 10%z &'()-/
10%z &'()-/ 



10%z &'()-/ 10%z &'()-/)?9<zZ:) 10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<fJ) 10% 10 10%z &'()-/  10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<~^>) 10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<fJ) 10%  10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<~bF) 10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9< ~^>) 10% 10%z &'()-/ 10%z &'()-/ 10%z &'()-/
10%z &'()-/ 10%z &'()-/)?9<"#$%&fJ) 10%  10%z &'()-/ 10%z &'()-/ 10%z
&'()-/ 10%z &'()-/ 



10%z &'()-/)?9<&'()*+.67sR6 10%K 10%&'()-. @L10%&'()- &310%&'()-10z 10z 10z
10%z &'()-/)?9<78BMWXcZ>sR6 10%K K 10%&'()-.)?K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.cdhlrsZ>sR6 10%K K 10%&'()-.)?K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.fJ.6K 10%&'()-.K 10%&'()-.)? K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.uY=.6K 10%K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K
10%&'()-.K 10%&'()-.bF.6K 10%K K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K
10%&'()-.K 10%&'()-.uY=.6K 10%K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K
10%&'()-.K 10%&'()-.uY=.6K 10%K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K 



10%&'()-.K 10%&'()-.uY=.6K 10%K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K
10%&'()-.K 10%&'()-.%*+=>uY=.6K 10%K 10%&'()-.K 10%&'()-.)?K 10%&'()-.K
10%&'()-.K 10%&'()-.>?@ABCDGfJ*K 10%&'()-.K 10%&'()-.K 10%&'()-.)?K
10%&'()-.K 10%&'()-.K 10%&'()-.GJMNUVWy]A*K 10%K 10%&'()-.K 10%&'()-.K
10%&'()-.)?K 10%&'()-.K 10%&'()-.WXYZjklm~bF*K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?K 10%&'()-.K 10%&'()-.mnopqtwbB*K 10%&'(K 10%&'()-.K
10%&'()-.K 10%&'()-.K 10%&'()-.)?K 10%&'()-.wz{}aE)K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.(K 10%&'()-.()?K 10%&'()-.~bF)K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.K 



10%&'()-.K 10%&'()-.)?~^>)K 10%&K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?fJ)K 10%&K K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?~bF)K 10%&K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?~^>)K 10%&K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?fJ)K 10%&K K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)? #zZ:)K 10%K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?#$347:=~^>)K 10%K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.K 10%&'()-.)?=>MNOPQfJ)K 10%K K 



10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?QRcdlt|zZ:)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?|}fJ)K 10%K 10K
10%&'()-. K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?zZ:)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?fJ)K 10%K 10K 



10%&'()-. K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?fJ)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?zZ:)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)? ~bF)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 



10%K K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)? '*-0zZ:)K
10%K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?0189:;<fJ)K
10%K 10K 10%&'()-. K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.)?<=>GHIJ~bF)K 10%K K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.)?JKSTUVW~bF)K 10%K K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.)?WXY]^_`~bF)K 10%K K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.)?`abkoswzZ:)K 10%K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K
10%&'()-.)?wxfJ)K 



10%K 10K 10%&'()-. K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~^>)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?fJ)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~bF)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?~^>)K 10%K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?fJ)K 10%K K
10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.K 10%&'()-.)?sR6K 10%^
10%00&'()-0 s10%00&'()- &Y10%00&'()-101010K 10%&'()-.)? d4sR6K 10/KX&C ^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^ 



10%00&'()-0^  10%00&'()-0 $hHsR6K 10/KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0$%01359xX8sR6K 10/^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0 ^  10%00&'()-0/KX&C
9=>JKOSwW7sR6K 10/^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0(/KX&C ^  10%00&'()-0SY^_opqsW;sR6K 10/^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0qrstu}~|\@sR6K
10/^  10%00&'()-0^  10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0~O3sR6K 1^  10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0d4sR6K 1/KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0hHsR6K 1/KX&C ^ 



10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0xX8sR6K 1/^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0 ^  10%00&'()-0/KX&C w[;sR6K 1/^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0(/KX&C ^  10%00&'()-0lLsR6K 1/^  10%^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0|`DsR6K 1/^  10%00&'()-00^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0 /KX&C )*-0xX8sR6K 1/^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0/KX&C ^  10%00&'()-00356=>?sW;sR6K 1/^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0(/KX&C ^  10%00&'()-0^
10%00&'()-0?@ABCPQ|\@sR6K 1/^  10%00&'()-0^ 



10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0QZ^gpq}O3sR6K 1^
10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0}~tDsR6K 1^  10%0/KX&C ^  10%00&'()-0%^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0cCsR6K 1^  10%0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0(^  10%00&'()-0|`DsR6K
1^  10%0^  10%00&'()-0)^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0%^
10%00&'()-0/KX&C xX8sR6K 1^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0/KX&C ^  10%00&'()-0sW;sR6K 1^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0(/KX&C ^  10%00&'()-0^  10%00&'()-0|\@sR6K 1^  10%00&'()-0^
10%00&'()-0/KX&C ^  10%00&'()-0^ 



10%00&'()-0^  10%00&'()-0 O3sR6K 1^  10%00&'()-0/KX&C ^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0 tDsR6K 1^  10%0/KX&C ^
10%00&'()-0%^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0
*+4<DLcCsR6K 1^  10%0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0(^  10%00&'()-0LMYZ[\]|`DsR6K 1^  10%0^
10%00&'()-0)^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0%^  10%00&'()-0/KX&C
]^_`ghix\@sR6K 1^  10%^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0%/KX&C ^  10%00&'()-0ijklmst|\@sR6K 1^  10%^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0tuvwx~|\<sR6K 1^
^  10%00&'()-0^ 



10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0O3sR6K 1^
10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0o?sR6K 1^  10/KX&C ^  10%00&'()-0 ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0kOsR6K 1^  10/KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0|`DsR6K 1^  10/^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0%/KX&C
xX8sR6K 1^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0/KX&C ^
10%00&'()-0sS7sR6K 1^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0/KX&C ^
10%00&'()-0^  10%00&'()-0|`@sR6K 1^  ^  10%00&'()-0^ 



10%00&'()-0 /KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0`DsR6K 1^  ^
10%00&'()-0/KX&C ^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0o?sR6K 1^ /KX&C ^  10%00&'()-0^  10%00&'()-0(^  10%00&'()-0(^
10%00&'()-0(^  10%00&'()-0  _?sR6K 1^ ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0 x\@sR6K 1^ ^
10%00&'()-0)^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0%/KX&C
!"#)*+x\@sR6K 1^ ^  10%00&'()-0)^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0/KX&C ^  10%00&'()-0+,-.678x\@sR6K 1^ ^  10%00&'()-0)^
10%00&'()-0^  10%00&'()-0/KX&C ^  10%00&'()-0^ 



10%00&'()-089:;<=B|`@sR6K 1^ ^  10%00&'()-0^  10%00&'()-0/KX&C ^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0BFJNRSTO3sR6K 1^  10%00&'()-0/KX&C ^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0TUVWXYZtDsR6K 1^
10%0/KX&C ^  10%00&'()-0%^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0ZfgjmqtcCsR6K 1^  10%0^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0^  10%00&'()-0^  10%00&'()-0(^  10%00&'()-0tu|`DsR6K 1^  10%0^
10%00&'()-0)^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0%^  10%00&'()-0/KX&C
xX8sR6K 1^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0/KX&C ^
10%00&'()-0sW;sR6K 1^  10%00&'()-0^  10%00&'()-0^  10%00&'()-0(/KX&C ^
10%00&'()-0^  10%00&'()-0|aTG:K 



1100010001000^  10%00&'()-0 /KX&C ^  10%00&'()-0^  10%00&'()-0^
10%00&'()-0|[9TG:K 1!& "10%::&'()-S  & "10%M!&'()-S  & "10%M!&'()-S &!10%{
{&'()-f |p&!10%VM!V&'()-f( 3 10%{M!{&'()-Xp'(|[:-:10M!  9-!10%M!&'()-
9-!10% &'()-  &$!10%{{&'()--  &$!10%M!&'()-- & "10%{A {&'()-S(  ]&
"10%&'()-S()*-5MbA:10M!   s!10%`!&'()-- s!10%`!&'()-- z 10%&'()-f z
10%w`!w&'()-f 10%`!&'()-10M!10M!M.hD`|[:-:10  &- "10%&'()-& &- "10%`!&'()-&
$F"10%< &'()-- $F"10%`!&'()-- F"10%&'()- F"10%`!&'()-a@:10   !10%`!&'()-S L
10%&'()-T gL 10%r`!r&'()-T!L 10%w4 w4 &'()-T
s310%`!&'()-1010%9{ZM@31010`!10`!10`! S,10%`!&'()- $10%`!&'()-`
!10%`!&'()-S! !10%&'()-S  !10%&'()-SfH,3<  10%`!&'()-'  S<  10%`!&'()-<
10%`!&'()-<  10%`!&'()- f910%`!&'()- `310%`!&'()-mM/3'  <  10%`!&'()-<
10%`!&'()-<  10%`!&'()-'  <  10%`!&'()-<  10%`!&'()-nR23<  10%`!&'()-<
10%`!&'()-<  10%`!&'()-'  <  10%`!&'()-<  10%`!&'()-<  10%`!&'()-hL,3<
10%`!&'()-<  10%`!&'()-'  <  10%`!&'()-<  10%`!&'()-<  10%`!&'()-' 



#$6789:mO33<  10%`!&'()-'  <  10%`!&'()-<  10%`!&'()-<  10%`!&'()-'  <
10%`!&'()-:=ABDEFGiM/3'  -<  10%`!&'()-<  10%`!&'()-<  10%`!&'()-'  -<
10%`!&'()-<  10%`!&'()-GHKOPQTXjJ*<  10%`!&'()-<  10%`!&'()-<  10%`!&'()-'
<  10%`!&'()-<  10%`!&'()-<  10%`!&'()-XYknrsuxhL,<  10%`!&'()-<
10%`!&'()-'  <  10%`!&'()-<  10%`!&'()-<  10%`!&'()-'  x|}mO3<  10%`!&'()-'
<  10%`!&'()-<  10%`!&'()-<  10%`!&'()-'  <  10%`!&'()-iM/'  -<
10%`!&'()-<  10%`!&'()-<  10%`!&'()-'  -<  10%`!&'()-<  10%`!&'()- Va@/'
f3%M10%^"&'()-& f#s10%^"&'()- y!10%^"&'()-  10%^"&'()- 0f 10%^"&'()- <
10%`!&'()-*d|[:/'  y9010%^"&'()- yY.310%^"&'()- , 10%^"&'()-  



*10%^"&'()- y(10%^"&'()- 'l10%^"&'()-:v|[NA410^"10^"10^" y9 10%^"&'()-
y710%^"&'()- 59!10%^"&'()- y310%^"&'()- y210%^"&'()-QXYZ[covU5.
&10%'"'&'()-M L&10%'"'&'()-10 10 10  y '10% &'()- fLf10% &'()- sF10%
&'()-osw{_/vU5/Kw8 &. &10%'"'&'()-M. &10%'"'&'()-M. &10%'"'&'()-M.
&10%'"'&'()-M. &10%'"'&'()-MdDvU5/Kw8 &. &10%'"'&'()-M. &10%'"'&'()-M.
&10%'"'&'()-M. &10%'"'&'()-M. &10%'"'&'()-M. &10%'"'&'()-M|`DvU5/Kw8 &.
&10%'"'&'()-M. &10%'"'&'()-M. &10%'"'&'()-M'. &10%'"'&'()-M. &10%'"'&'()-M
/Kw8 &tT4vU5/. &10%'"'&'()-M. &10%'"'&'()-M. &10%'"'&'()-M.
&10%'"'&'()-M/Kw8 &. &10%'"'&'()-MsW;vU5/. &10%'"'&'()-M. &10%'"'&'()-MM.
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