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*cooooz* BACKGROUND OF THE INVENTION 1. Field of the Invention s The
present invention relates to a device for processing a microphone signal of
a karaoke apparatus, and more particularly to a device in which effects in
the case where both an effect and an echo are added to a microphone signal
can be io rationalized. The present application is based on Japanese Patent
Application No. Hei. 10-286084, which is incorporated herein by reference.
2. Description of the Related Art is A recent karaoke apparatus has a
function of adding various effects and echoes to a microphone signal (vocal
sound). For example, the following kinds of effects are used. (a)
Harmonizing Function zo The pitch of the microphone signal (main melody) is
changed on the basis of melody data of each chorus part previously added to
music piece data, to produce a song signal of another chorus part. The
produced song signal is reproduced by zs~ being mixed with the original
microphone signal, thereby enabling even a single singer to attain a chorus
effect. In some cases, the number of parts to be added can be arbitrarily
selected in the range of 1 to about 4. 30 (b) Doubling Function The
microphone signal is appropriately corrected to produce a signal of the
same interval. The produced signal is reproduced by being mixed  



09/12/2002 2 with the original microphone signal, therebyproviding the
singing voice with power.(c) Voice Changing FunctionThe pitch of the
microphone signal issconverted to produce a signal of a voice of
theopposite sex. The produced signal is alsoreproduced in place of the
original microphonesignal. As a result, the voice of a male isconverted
into that of a female or the voice of aiofemale is converted into that of a
male.(d) Virtual Duet FunctionIn a duet piece consisting of a male
voicepart, a female voice part, and a mixed voice part,for the part which
is identical with the part ofisthe singer, the microphone signal is
reproduced asit is. Meanwhile, for the part of the oppositesex, the pitch
of the microphone signal isconverted into that of a voice of the opposite
sex.Also, for the mixed voice part, a signal which iszoobtained by
converting the microphone signal intoa voice of the opposite sex is
reproduced whilesimultaneously reproducing the microphone signal asit is. A
single singer is thereby enabled torealize a mixed duet.as(e) Assist
FunctionThe main melody (guide melody) which waspreviously added to the
music piece data iscompared with the microphone signal, and thedeviation of
the interval of the microphone signal3ois corrected by pitch conversion so
that thecorrected microphone signal is reproduced in placeof the original
microphone signal, thereby enablingthe song to be heard very well.Fig. 2
shows the configuration of a portion ofssa karaoke apparatus which is used
for adding aneffect and an echo . In this figure, only a portionof one of
the right and left channels is shown.   09/12/2002 3 In the karaoke
apparatus, music piece datareproduced from a recording medium are supplied
toan accompaniment sound generating circuit 10, anda musical sound signal
of accompaniment sound issgenerated. A signal of singing sound of the
singerwhich is collected by a vocal microphone (amicrophone signal) is
branched in two directions,and the branched signals are supplied in
parallelto a dry muting circuit 12 and an effect signaliogenerating circuit
14. The dry muting circuit 12enables or disables the microphone signal to
passthrough the dry muting circuit. When the dry muteis off, the pass is
enabled; when the dry mute ison, the pass is disabled. The effect
signalisgenerating circuit 14-generates an effect signalfor the microphone
signal, and is configured by,for example, connecting in parallel four
routeseach having a DSP (Digital Signal Processor). Anoutput signal of the
dry muting circuit 12, andzothat of the effect signal generating circuit 14
aremixed with each other by a mixing circuit 16. Anoutput signal of the
mixing circuit 16 is suppliedto an echo signal generating circuit 20 to
generatean echo signal.zsA mixing circuit 18 mixes the generated echosignal
with the signal of the mixing circuit 16 towhich the echo is not added, and
outputs the mixedsignal as a final signal of the singing sound. Amixing
cipcuit 22 mixes the signal of the singingsosound with the signal of the
accompaniment sound.An output signal of the mixing circuit 22 isamplified
by an amplifier 24 and the ,amplifiedsignal is reproduced by a loudspeaker
26.In response to an operation of the user, an35effect operating section 28
conducts variousinstruction operations such as the on/off state ofeach
effect, selection of the kind of effect mode,   09/12/2002 4 and adjustment
of the additional amount of theeffect. For example, the kinds of effects
includethe harmonizing function, the doubling function,the voice changing
function, the virtual duetsfunction, and the assist function which
aredescribed above. The additional amount of theeffect corresponds, for
example, to the volume ofan effect signal in the harmonizing function,
thedoubling function, or the like, the number of partsioto be added in the
harmonizing function, the numberof superimposed corrected sounds in the
doublingfunction, etc. An effect control informationextracting circuit 30
extracts effect controlinformation which is contained, for example,
inxsmusic piece data as note information of a MIDIsignal. For example, the
effect controlinformation includes main melody (guide melody)information
used in the assist function, melodyinformation of a part to be added in
thezoharmonizing function, melody information of eachpart used in the
virtual duet function, etc. Aneffect controlling circuit 32 controls the
effectsignal generating circuit 14 in accordance withvarious instructions
in the effect operatingzssection 28 and the effect control information,
togenerate an effect signal corresponding to theinstructions and the effect
control information.In response to an operation of the user, anecho
operating section 34 conducts varioussoinstruction operations such as the
on/off state ofeach echo, selection of the kind of echo mode, andadjustment
of the echo level. An echo controllingcircuit 36 controls the echo signal
generatingcircuit 20 in accordance with various instructionsssin the echo
operating section 34, to generate anecho signal corresponding to the
instructions.  



09/12/2002 5 In the circuit of Fig. 2, in accordance withthe kind of
effect, the dry muting circuit 12 andthe effect signal generating circuit
14 arecontrolled in the following manner in accordanceswith the kind of
effect.(a) Harmonizing FunctionThe dry muting circuit 12 is turned off
toenable the original microphone signal to passthrough the circuit. The
effect signal generating~ocircuit 14 converts the pitch of the
originalmicrophone signal using the four routes, togenerate signals of the
parts to be added, andoutputs the part which is designated by theoperation
of the user. The mixing circuit 16 mixesi5the original microphone signal
(the main melody)with the signal of the part to be added, andoutputs the
mixed signal.(b) Doubling FunctionThe dry muting circuit 12 is turned off
tozoenable the original microphone signal to passthrough the circuit. The
effect signal generatingcircuit 14 generates a signal which is obtained
bycorrecting the original microphone signal by, forexample, one of the
routes, and outputs theiscorrected signal. The mixing circuit 16 mixes
theoriginal signal with the corrected signal andoutputs the mixed
signal.(c) Voice Changing FunctionThe dry muting circuit 12 is turned on
to3odisable the original microphone signal from passingthrough the circuit.
The effect signal generatingcircuit 14 generates a signal which is obtained
byconverting the pitch of the original microphonesignal using one of the
routes to that of a voices5corresponding to instructions given by the
user(e. g., conversion from a male voice to a femalevoice or from a female
voice to a male voice), and   09/12/2002 6 outputs the pitch-converted
signal. The mixingcircuit 16 outputs only the pitch-converted signal.(d)
Virtual Duet FunctionThe dry muting circuit 12 is turned on tosdisable the
original microphone signal from passingthrough the circuit. The effect
signal generatingcircuit 14 generates a signal which is obtained
byconverting the pitch of the original microphonesignal to the voice of the
opposite sex using oneioof the routes in accordance with
instructionsrelating to the sex (i.e., a male singing or afemale singing)
and given by the user. The circuit14 then enables the original microphone
signal tobe passed through another route without undergoingisconversion,
and, with the progress of accompanimentsound, outputs the signal of the
corresponding partin accordance with the information indicative of amale
voice part, a female voice part, or a mixedvoice part and ,given in the
effect controlzoinformation. The mixing circuit 16 outputs onlythe signals
output from the effect signalgenerating circuit 14.(e) Assist FunctionThe
dry muting circuit 12 is turned on tozsdisable the original microphone
signal from passingthrough the circuit. The effect signal generatingcircuit
14 generates a signal which is obtained bycorrecting the original
microphone signal inaccordance with the guide melody by one of thesoroutes,
and outputs the corrected signal. Themixing circuit 16 outputs only the
correctedsignal.In the circuit of Fig. 2, the generation ofthe echo signal
by the echo signal generatingsscircuit 20 is conducted in accordance with
only theinstructions given by the echo operating section34, and
irrespective of the kind of effect. In   09/12/2002 7 this case, in an
effect mode such as the harmonizing function or the doubling function in
which the original signal and an effect signal are added together and a
result of the addition is s output, even this effect is sufficient for
attaining a reverberation effect. When an echo is further added, however,
it is often that the effect (reverberation and the like) is excessively
increased and listening or singing is hardly io conducted. 



SUMMARY OF THE INVENTION It is an object of the present invention to
provide a device for processing a microphone signal of a karaoke
apparatus-which can solve the problem is of the related art, and in which
effects in the case where both an effect and an echo are added to a
microphone signal can be rationalized. The device of the present invention
comprises: an effect adding section which conducts an effect zo adding
process wherein a signal in which a pitch is changed with respect to an
input microphone signal or a signal which is appropriately corrected with
respect to the microphone signal is produced, the signal is added to the
input microphone signal, and zs a result of the addition is output; an echo
adding section which conducts an echo adding process wherein an echo is
added to an output signal of the effect adding section, and a result of the
addition is output; an effect on/off instructing section so that instructs
whether the microphone signal undergoes the effect adding process and then
enters the echo adding section, or directly enters the echo adding section
without undergoing the effect adding process; and a controlling circuit
which, in 3s accordance with effect on/off instructions of the effect
on/off instructing section, turns on/off the   09/12/2002 8 effect adding
process of the effect adding section,and, when an effect on instruction is
given,reduces an additional amount of the echo which isto be added by the
echo adding section, as comparedswith the case where an effect off
instruction isgiven.According to the present invention, when aneffect of
adding an effect signal with an originalmicrophone signal and reproducing a
result of theioaddition is added and an echo is further added,
theadditional amount of the echo is reduced ascompared with the case where
the effect is notadded and only the echo is added. Therefore, theeffect is
prevented from being excessivelyi5increased.The device of the present
invention comprises:an effect adding section which conducts an effectadding
process wherein a signal in which a pitch ischanged with respect to an
input microphone signalZoor a signal which is appropriately corrected
withrespect to the input microphone signal is produced,the signal is output
in place of the originalmicrophone signal, the signal is added to
themicrophone signal, and a result of the addition isZsoutput; an echo
adding section which conducts anecho adding process wherein an echo is
added to anoutput signal of the effect adding section, and aresult of the
addition is output; an effect kindinstructing section that instructs a kind
of effectsowhich is to be added by the echo adding section;and a
controlling circuit which, in accordance withthe effect kind which is
instructed by the effectkind instructing section, sets the effect which
isto be added by the effect adding section to have3scorresponding contents,
and, in accordance with theinstructed effect kind, changes an additional   



09/12/2002 9 amount of the echo which is to be added by the echo adding
section. According to the present invention, when both an effect and an
echo are to be added, the s additional amount of the echo is changed in
accordance with the kind of effect to be added. Therefore, the effect can
be rationalized. When an effect of a kind in which an effect signal is
added with an original microphone signal and a result of io the addition is
reproduced is added and an echo is further added, the additional amount of
the echo is reduced as compared with the case where an effect of a kind in
which an effect signal is reproduced in place of a microphone signal is
added and the is echo is further added Therefore, the effect is prevented
from being excessively increased. When, in accordance with effect control
information which is obtained with the progress of accompaniment sound,
contents of the effect are zo changed, the additional amount of the echo
may be changed according to this change. When the additional amount of the
effect is separately instructed, the additional amount of the echo may be
changed according to the instructed additional zs amount of the effect.
When the additional amount of the effect is increased, for example, that of
the echo is reduced. The change of the additional amount of the echo by the
echo adding section may be realized by 3o changing an item such as the
input level of the output signal of the effect adding section which is to
be supplied to the echo adding section, and a delay time, a feedback gain,
and an output level of the echo adding section. For example, reduction of
35 the additional amount of the echo can be realized by reducing one or
more of the items. In the case where an echo is to be added to a signal
which is   



09/12/2002 10 obtained by mixing an effect signal with anoriginal
microphone signal at a variable mixingratio, the additional amount of the
echo can bechanged by changing the mixing ratio in accordanceswith the
on/off state of the effect or the kind ofeffect.The device of the present
invention comprises:a dry muting circuit which enables or disables aninput
microphone signal to pass through the dryiomuting circuit; an effect signal
generating circuitwhich is connected in parallel with the dry
mutingcircuit, and which generates an effect signal forthe microphone
signal; a first mixing circuit whichmixes signals on input and output sides
of thei5effect signal generating circuit with each other,at a variable
mixing ratio; an echo signalgenerating circuit which generates an echo
signalfrom an output signal of the first mixing circuit;a second mixing
circuit which mixes an output2osignal of the dry muting circuit, an output
signalof the effect signal generating circuit, and anoutput signal of the
echo signal generating circuitwith one another; an effect kind
instructingsection that instructs a kind of an effect; and aiscontrolling
circuit which, in accordance with theeffect kind which is instructed by the
effect kindinstructing section, turns on/off the dry mutingcircuit and sets
contents of the effect signalwhich is to be generated by the effect
signalsogenerating circuit, and, in accordance with theinstructed effect
kind, changes the mixing ratio ofthe first mixing circuit.According to the
present invention, when bothan effect and an echo are to be added,
the35additional amount of the echo is changed inaccordance with the kind of
effect to be added.Therefore, the effect can be rationalized. For
09/12/2002 11 example, in the case where both an effect to beconducted in a
state in which the dry mutingcircuit is turned off (the input microphone
signalis output as it is ) and an echo are to be added,sthe mixing ratio of
the effect signal which ismixed by the first mixing circuit is reduced
ascompared with the case where the dry muting circuitis turned on (the
input microphone signal is notoutput), whereby the effect is prevented from
beingxoexcessively increased.When, in accordance with effect
controlinformation which is obtained with the progress ofaccompaniment
sound, contents of the effect arechanged, the mixing ratio of the effect
signal ini5the first mixing circuit may be changed accordingto this change.
When the kind of effect isseparately instructed, the mixing ratio of
theeffect signal in the first mixing circuit may bechanged according to the
instructed kind of effect.zoWhen the echo level is separately
instructed(including the on/off state of the echo), themixing ratio of the
effect signal in the firstmixing circuit may be changed according to the
echolevel (when the echo level is increased, forisexample, the mixing ratio
of the effect signal isreduced). When the generating amount of the
effectsignal is separately instructed, the mixing ratioof the effect signal
in the first mixing circuitmay be changed according to the generated amount
ofsothe effect signal. When the generated amount ofthe effect signal is
increased, for example, themixing ratio of the effect signal is
reduced.BRIEF DESCRIPTION OF THE DRAWINGSFig. 1 is a block diagram showing
anssembodiment of the present invention;   09/12/2002 12 Fig. 2 is a block
diagram showing a circuit of the related art; and Fig. 3 is a block diagram
showing a specific example of the echo signal generating circuit 20 of s
Fig. 1. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTFig. 1 shows an embodiment
of the presentinvention. In Fig. 1, the right and left channelsare shown in
a simplified and integrated manner.ioA/D and D/A conversions can be
conducted atarbitrary portions, and hence are not shown in thefigure. The
portions identical with those of Fig.2 are denoted by the same reference
numerals. Inthe embodiment, a mixing section 42 serves as theisfirst mixing
circuit, and the mixing circuits 16and 18 serve as the second mixing
circuit.In the karaoke apparatus, music piece data(digital data) reproduced
from a recording mediumis supplied to the accompaniment sound
generatingaocircuit 10, and a musical sound signal ofaccompaniment sound is
generated. A signal ofsinging sound of the singer which is collected bya
vocal microphone (a microphone signal) issupplied to an effect adding
section 38. In thez5effect adding section 38, the signal is branched intwo
directions, and the branched signals aresupplied in parallel to the dry
muting circuit 12and the effect signal generating circuit 14. Thedry muting
circuit 12 enables or disables the3omicrophone signal to pass or from
passing throughthe dry muting circuit. The effect signalgenerating circuit
14 generates an effect signalfor the microphone signal, and is configured
by,for example, connecting in parallel four routes3seach having a DSP.
Among the four routes, tworoutes are allocated to the left channel, and the
09/12/2002 13 remaining two routes to the right channels. Anoutput signal
of the dry muting circuit 12, andthat of the effect signal generating
circuit 14 aremixed with each other by the mixing circuit 16.sIn an echo
adding section 40, the mixingsection 42 (the first mixing circuit) mixes
aneffect signal output from the effect signalgenerating circuit 14 with an
input signal (theoriginal microphone signal) of the effect
signaliogenerating circuit 14 at a variable mixing ratio.An output signal
of the mixing section 42 is _supplied to the echo signal generating circuit
20to generate an echo signal.Fig. 3 shows an example of the
configurationisof the echo signal generating circuit 20. ' Theoutput signal
of the mixing section 42 is suppliedto a repeat echo circuit 44, delayed by
a delaycircuit 46, and then fed back to the input of thedelay circuit 46
via a feedback circuit 48 and anZoadding circuit 50, thereby producing a
usual echosignal. A delay group 52 is configured by pluraldelays which are
connected in parallel, or onedelay in which plural output taps having
differentdelay times are disposed. The delay group receivesisthe output
signal of the mixing section 42, andoutputs plural delayed signals
corresponding to theearly reflected sound. A reverb 54 is a
usualreverberation circuit which is configured by adelay circuit and a
feedback circuit, receives the30output signal of the mixing section 42, and
outputsreverberation sound corresponding to rearreverberation sound. The
output signals of therepeat echo circuit 44, the delay group 52, and
thereverb 54 are mixed with one other by a mixingsscircuit S6, and the
mixed signal is output as anecho signal. Although the input of the echo
signalgenerating circuit 20 is monaural, the input is   09/12/2002 14
converted into two right and left channels by thereverb 54 of Fig. 3, and
the like, and the twochannel signals are then output.In accordance with the
instructed echo kind,sthe echo signal generating circuit 20 of Fig. 3
canturn on/off the delay group 52, and change thedelay time of the delay
circuit 46, the feedbackgain of the feedback circuit 48, the delay time
andgain of the delay group 52, and the delay time andiofeedback gain of the
reverb 54, thereby changingparameters of the echo signal. When a
variablegain circuit (not shown) is disposed in an outputcircuit of the
mixing circuit 56, the output level(echo level) of the whole echo signal
can beischanged. -Referring to Fig. 1, the mixing circuit 18mixes the
generated echo signal with the signal ofthe mixing circuit 16 to which the
echo is notadded, and outputs the mixed signal as a finalzosignal of the
singing sound. The mixing circuit 22mixes the signal of the singing sound
with thesignal of the accompaniment sound. An outputsignal of the mixing
circuit 22 is amplified by theamplifier 24 and the amplified signal is
reproducedzsby the loudspeaker 26.In response to an operation of the user,
theeffect operating section 28 (corresponding to theeffect on/off
instructing section, the effect kindinstructing section, or the effect
levelsoinstructing section) conducts various instructionoperations such as
the on/off state of each effect,selection of the kind of effect (an effect
made),and adjustment of the additional amount of theeffect (a production
amount of the effect). For35example, the effect kinds include the
harmonizingfunction, the doubling function, the voice changingfunction, the
virtual duet function, and the assist   09/12/2002 15 



function, as described above. The additionalamount of the effect
corresponds, for example, tothe volume of an effect signal in the
harmonizingfunction, the doubling function, or the like. Whensthe number of
parts to be added can be selected inthe harmonizing function (in response
to aselection operation of the user, for example, amongfour voice parts in
total consisting of two uppervoice parts with respect to the part of the
singerio(the main melody) and two lower voice parts,arbitrary one to four
voice parts to be added (twoto five voice parts including the main melody)
arearbitrarily instructed), the number of parts to beadded corresponds to
the additional amount of theiseffect. When the number of corrected sounds
whichare to be superimposed on the voice of the singercan be selected in
the doubling function, thenumber of superimposed corrected sounds
correspondsto the additional amount of the effect.zoThe effect control
information extractingcircuit 30 extracts effect control informationwhich
is contained, for example, in music piecedata as note information of a MIDI
signal. Forexample, the effect control information includesz5main melody
(guide melody) information used in theassist function, melody information
of a part to beadded in the harmonizing function, melodyinformation of each
part used in the virtual duetfunction, etc. In response to an operation of
thesouser, the echo operating section 34 (correspondingechoto theAkind
instructing section and the echo levelinstructing section) conducts various
instructionoperations such as the on/off state of each echo,selection of
the kind of echo (an echo mode), and3sadjustment of the additional amount
of the echo.A controlling circuit 58 controls the effectadding section 38
and the echo adding section 40 in   09/12/2002 16 accordance with an
operation and effect controlinformation in the effect operating section 28
andan operation in the echo operating section 34. Thedetails of the
controls conducted by thescontrolling circuit 58 will be described.(1)
Control Based on the Operation in theEffect Operating Section 28(a) Control
Based on On/Off State of EffectWhen the effect is turned on, the dry
mutingiocircuit 12 is turned on/off in accordance with thekind of effect,
and the effect signal generatingcircuit 14 generates and outputs an effect
signal.When the effect is turned off, the dry mutingcircuit 12 is turned
off and the effect signalisgenerating circuit 14 -does not generate an
effectsignal. In the case in which the effect is off,the mixing section 42
outputs the originalmicrophone signal as it is (1000 .(b) Control Based on
Kind of EffectzoWhen the effect is turned on, the followingcontrol is
conducted in accordance with the kind ofeffect. In the case of the
harmonizing function,the dry muting circuit 12 is turned off, and theeffect
signal generating circuit 14 generates azssignal of the part to be added
and outputs thegenerated signal. The mixing section 42 mixes thesignal of
the part to be added with the originalsignal at a mixing ratio which is
previously setfor the harmonizing function. In the case of the3odoubling
function, the dry muting circuit is turnedoff, and the effect signal
generating circuit 14generates a signal which is obtained by correctingthe
original signal and outputs the correctedsignal. The mixing section 42
mixes the correctedsssignal with the original signal at a mixing ratiowhich
is previously set for the doubling function.In the case of the voice
changing function, the dry   09/12/2002 17 muting circuit 12 is turned on,
and the effectsignal generating circuit 14 generates a pitch-converted
signal. At this time, the mixing section42 outputs the effect signal at a
ratio of 100 .sIn the case of the virtual duet function, the drymuting
circuit 12 is turned on, and the effectsignal generating circuit 14
generates a pitch-nonconverted signal and a pitch-converted signal.In
accordance with the male voice part, the femaleiovoice part, or the mixed
voice part, a signal ofthe corresponding part is output with the progressof
the music piece. At this time, the mixingsection 42 outputs the effect
signal at a ratio of100%. For the mixed voice part, the mixing ratioi5of
the effect signal may be reduced. In the caseof the assist function, the
dry muting circuit 12is turned on, and the effect signal generatingcircuit
14 generates a signal which is obtained bycorrecting the microphone signal
and outputs thezocorrected signal. At this time, the mixing section42
outputs the effect signal at a ratio of 100.In place of or in addition to
the change ofthe mixing ratio by the mixing section 42, theparameters of
the echo signal generating circuit 20zsmay be changed (when the mixing
ratio is increased,the values of the parameters (the delay time,
thefeedback gain, the output level, and the like) maybe reduced).(c)
Control Based on an Additional Amount of3oEffect The number of output
routes of the effect signal generating circuit 14, and the volume level of
the output are controlled in accordance with instructions on the volume
level of the effect ss signal, the number of parts to be added in the
harmonizing function, and the number of superimposed corrected sounds in
the doubling   



09/12/2002 18 function. At this time, the mixing ratio of theeffect signal
in the mixing section 42 is changedas required. For example, the mixing
ratio of theeffect signal is made lower as the number of partssto be added
in the harmonizing function or that ofsuperimposed corrected sounds in the
doublingfunction is made larger. As the volume level ofthe effect signal is
made higher, the mixing ratioof the effect signal is made lower. In place
of orioin addition to the change of the mixing ratio bythe mixing section
42, the parameters of the echosignal generating circuit 20 may be changed
(whenthe mixing ratio is increased, the values of theparameters of the echo
may be reduced).is(2) Control Based on Effect ControlInformationIn the case
of the harmonizing function, thevirtual duet function, or the assist
function, theeffect signal generating circuit 14 generates azocorresponding
effect signal on the basis of theeffect control information, and outputs
thegenerated signal. In the case of the harmonizingfunction, the mixing
ratio of the effect signal inthe mixing section 42 and/or the parameters of
thezsecho signal generating circuit 20 are changed inaccordance with the
pitch of the melody of the partto be added and the number of
simultaneouslyproduced sounds which are given by the effectcontrol
information. In a melody portion where thesonumber of simultaneously
produced sounds of thepart to be added is large, for example, the
mixingratio of the effect signal is reduced and/or alsothe parameters of
the echo signal generatingcircuit 20 are reduced.ss(3) Control Based on
Operation of EchoOperating Section 34(a) Control Based on the On/Off State
of Echo   09/12/2002 19 When the echo is turned on, the echo
signalgenerating circuit 20 generates an echo signal andoutputs the signal.
When the echo is turned off,the echo signal generating circuit 20 does
notsoutput the echo signal.(b) Control Based on Kind of EchoWhen the echo
is turned on, the echo signalgenerating circuit 20 generates an echo signal
ofcorresponding contents in accordance with the kindioof the echo, and
outputs the echo signal. In thecase where an effect such as the
harmonizingfunction or the doubling function is selected atthis time, the
mixing ratio and the values of theecho parameters may be changed according
to theiskind of echo. Specifically, in the case of an echoof a kind in
which the parameter value is large(i.e., the echo is strong), the mixing
ratio of theeffect signal in the mixing section 42 is reducedand/or the
parameters of the echo signal generatingzocircuit 20 are reduced from the
initial set values(set values at which a sufficient effect isattained even
when the effect is not used).(c) Control Based on Echo LevelIn the case in
which an effect such as thezsharmonizing function or the doubling function
isselected, the mixing ratio and the value of theecho parameter may be
changed in accordance withthe instructed value of the echo level. When
theecho level is instructed so as to have a large3ovalue, the mixing ratio
of the effect signal in themixing section 42 is reduced and/or the
parametersof the echo signal generating circuit 20 arereduced from the
initial set values.Table 1 below shows an example of setting thessmixing
ratio in the mixing section 42 in the casewhere both an effect and an echo
are to be addedand the additional amount of the echo is changed by
09/12/2002 20 changing the mixing ratio of the mixing section 42 (while the
echo parameters are not changed from the initially set values). In this
setting, the mixing ratio (it is assumed that the level before mixing s is
1000 is set in accordance with the kind of effect. TABLE 1 



to 15 zo Ratio ofKind oforiginalRatio ofi i effectsignaleffect
signalHarmoniz-100 ~0ingfunctionDoubling100 ~0functionVoicechanging0
~l00functionVirtualduet0 ~100functionAssist0 ~100function For the
harmonizing function, the mixing ratio may be changed in accordance with
the number of z5 parts to be added. Table 2 shows an example of such a
setting (an example in which, when a11 the parts to be added are summed up,
the ratio of the effect signal is 1000 .   09/12/2002 21 TABLE 2 5 to 15 



zo KindNumber ofRatio ofofparts tooriginalRatio ofeffectbe
addedsignaleffect signalHarmo- nizingone funct-voice50 %100
%partionHarmo-twonizingvoice50 %50 %funct-partsionHarmo-threenizingvoice50
%33 %funct-partsionHarmo-fournizingvoice50 %25 %funct-partsion In the case
in which an echo of a kind in which the degree o,f the echo is weak is
used, the ratio of the effect signal may be increased. In the case in which
the device is configured so that zs the ratio of the effect signal is
changed by downloading, when a preferable setting is found in future, the
setting can be easily changed to the more preferable one. In the embodiment
described above, the second so mixing circuit is configured so that the dry
signal (the original microphone signal) and the effect signal are added
together (the mixing circuit 16) and the added signal and the echo signal
are then added together (the mixing circuit 18). 35 Alternatively, the
second mixing circuit may be configured so that the dry signal and the echo
signal are added and then the effect signal is then added, or the effect
signal and the echo signal are added and then the dry signal is added. 4o
Alternatively, the dry signal, the effect signal,   09/12/2002 22 and the
echo signal may be added together at one time.  



09/12/2002 23 What Is Claimed Is: i 1. A device for processing a microphone
signal of z a karaoke apparatus, comprising: s an effect adding section
which conducts an a effect adding process wherein a signal in which a s
pitch is changed with respect to an input s microphone signal or a signal
which is appropriately corrected with respect to the input a microphone
signal is produced, the signal is added 9 to the microphone signal, and a
result of the io addition is output; ii an echo adding section which
conducts an echo iz adding process wherein an echo is added to an is output
signal of the effect adding section, and a is result of the addition-is
output; is an effect on/off instructing section that is instructs whether
the microphone signal undergoes i~ the effect adding process and then
enters the echo is adding section, or directly enters the echo adding x9
section without undergoing the effect adding zo process; and zi a
controlling circuit which, in accordance zz with effect on/off instructions
of the effect zs on/off instructing section, turns on/off the effect za
adding process of the effect adding section, and, zs when an effect on
instruction is given, reduces an zs additional amount of the echo which is
to be added z~ by the echo adding section, as compared with the za case
where an effect off instruction is given. i 2. The device of claim 1,
wherein the controlling z circuit conducts a control of, in accordance with
3 effect control information which is automatically 4 supplied with the
progress of accompaniment sound, s changing contents of the effect which is
added by s the effect adding section, and, in accordance with the effect
control information, changing an   09/12/2002 



24 a additional amount of the echo which is to be added 9' by the echo
adding section. i 3. The device of claim 1, further comprising an 2 effect
level instructing section that instructs an s additional amount of the
effect which is to be 4 added by the effect adding section, wherein s the
controlling circuit conducts a control of, s in accordance with the
additional amount of the effect which is instructed by the effect level s
instructing section, changing the additional amount 9 of the effect which
is to be added by the effect io adding section, and also the additional
amount of ii the echo which is to be added by the echo adding iz section. i
4. The device of claim 1, wherein the change of z the additional amount of
the echo by the 3 controlling circuit is conducted by changing one or 4
more of an input level of the output signal of the s effect adding section
which is to be supplied to s the echo adding section, and a delay time, a
feedback gain, and an output level of the echo a~ adding section. i 5. A
device for processing a microphone signal of z a karaoke apparatus,
comprising: s an effect adding section which conducts an a effect adding
process wherein a signal in which a s pitch is changed with respect to an
input s microphone signal or a signal which is appropriately corrected with
respect to the input a microphone signal is produced, the signal is output
9 in place of the original microphone signal, the io signal is added to the
microphone signal, and a ii result of the addition is output;   09/12/2002
25 iz an echo adding section which conducts an echo i~ adding process
wherein an echo is added to an is output signal of the effect adding
section, and a is result of the addition is output; 



is an effect kind instructing section that ii instructs a kind of effect
which is to be added by is the effect adding section; and i9 a controlling
circuit which, in accordance zo with the effect kind which is instructed by
the zi effect kind instructing section, sets the effect zz which is to be
added by the effect adding section z3 to have corresponding contents, and,
in accordance z~ with the instructed effect kind, changes an zs additional
amount of the echo which is to be added zs by the echo adding section. i 6.
The device of claim 5, wherein, when the z effect kind instructing section
instructs an effect 3 of adding a signal in which a pitch is changed to 4
the original microphone signal and outputting a s result of the addition,
the controlling circuit s reduces an additional amount of the echo which is
added by the echo adding section, as compared with a the case where an
effect of outputting the pitch9 changed signal in place of the original
microphone io signal is instructed. i 7. The device of claim 5, wherein the
controlling z circuit conducts a control of, in accordance with 3 effect
control information which is automatically a supplied with the progress of
accompaniment sound, s changing contents of the effect which is added by s
the effect adding section, and, in accordance with the effect control
information, changing an s additional amount of the echo which is to be
added 9 by the echo adding section.   09/12/2002 26 i 8. The device of
claim 5, further comprising an z effect level instructing section that
instructs an 3 additional amount of the effect which is to be 4 added by
the effectadding section, wherein s the controlling circuit conducts a
control of, s in accordance with the additional amount of the effect which
is instructed by the effect level a instructing section, changing the
additional amount 9 of the effect which is to be added by the effect io
adding section, and also the additional amount of ii the echo which is to
be added by the echo adding iz section. i 9. The device of claim 5, wherein
the change of z the additional amount of the echo by the 3 controlling
circuit is conducted by changing one or a more of an input level of the
output signal of the s effect adding section which is to be supplied to a
the echo adding section, and a delay time, a feedback gain, and an output
level of the echo a adding section. 



i 10. A device for processing a microphone signal of z a karaoke apparatus,
comprising: s a dry muting circuit which enables or disables 4 an input
microphone signal to pass through the dry s muting circuit; s an effect
signal generating circuit which is connected in parallel with the dry
muting circuit, a and which generates an effect signal for the 9 microphone
signal; io a first mixing circuit which mixes signals on ii input and
output sides of the effect signal iz generating circuit with each other, at
a variable is mixing ratio;   09/12/2002 27 an echo signal generating
circuit whichisgenerates an echo signal from an output signal ofisthe first
mixing circuit;i~a second mixing circuit which mixes an outputissignal of
the dry muting circuit, an output signal19of the effect signal generating
circuit, and anzooutput signal of the echo signal generating circuitZiwith
one another;zzan effect kind instructing section thatzsinstructs a kind of
an effect; andzaa controlling circuit which, in accordancezswith the effect
kind which is instructed by thezseffect kind instructing section, turns
on/off thez~dry muting circuit and sets contents of the effectzasignal
which is to be generated by the effectz9signal generating circuit, and, in
accordance withsothe instructed effect kind, changes the mixingsiratio of
the first mixing circuit.i11. The device of claim 10, wherein, when
anzeffect to be realized in a state where the dry3muting circuit is turned
off to enable the4microphone signal to pass through the dry mutingscircuit
is instructed by the effect kindsinstructing section, the controlling
circuitrconducts a control of lowering the ratio of theaeffect signal which
is to be mixed by the first9mixing circuit, as compared with the case where
anioeffect to be realized in a state where the dryiimuting circuit is
turned on to disable theizmicrophone signal from passing through the
dryi3muting circuit is instructed.i12. The device of claim 10, wherein
thezcontrolling circuit conducts a control of, in3accordance with effect
control information which is4automatically supplied with the progress of
09/12/2002 28 s accompaniment sound, changing contents of the s effect
signal which is generated by the effect i signal generating circuit, and,
in accordance with a the effect control information, changing the mixing 9
ratio of the first mixing circuit. i13. The device of claim 10, further
comprising anzecho kind instructing section that instructs a kind3of the
echo signal to be generated by the echoasignal generating circuit;swherein
the controlling circuit conducts ascontrol of, in accordance with the kind
of the echowhich is instructed by the echo kind instructingasection,
setting the echo signal which is to be9generated by the echo signal
generating circuit toiocorresponding contents, and, in accordance with
theiiinstructed kind of the echo, changing the mixingizratio of the first
mixing circuit.i14. The device of claim 10, further comprising anzecho
level instructing section that instructs a3level of the echo signal to be
generated by theaecho signal generating circuit;5wherein the controlling
circuit conducts ascontrol of, in accordance with the echo level whichis
instructed by the echo level instructingasection, setting an output level
of the echo signal9which is to be generated by the echo signaliogenerating
circuit to a corresponding level, and,iiin accordance with the instructed
echo level,izchanging the mixing ratio of the first mixingi3circuit.i15.
The device of claim 10, further comprising anzeffect level instructing
section that instructs asgenerating amount of the effect signal which is to



09/12/2002 29 a be generated bythe effect signalgeneratings circuit;s
wherein thecontrolling circuitconducts acontrol of, inaccordance with
thegeneratinga amount of the effect signal which is instructed by9 the
effect levelinstructing section,changing aio generating amountof the effect
signalwhich is toii be generated bythe effect signalgeneratingiz circuit,
and, inaccordance with theinstructedis generating amountof the effect
signal, changingi4 the mixing ratio of the first mixing circuit.  .A3y.A{
L.A.A3.A F9.A {3L.A _.A .A3_.A3L.A hY.A{F9.A{F9.A {Y9.A3r.A 39.A39.A{ r.A
_.A {3R.A3.A   7.AYL.A  .A  .A 9.A
r.A3.A33*7`jlt~Bfqst$$$${++}xsnid_ZU]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]caU]c<a]c<aU]c<a]c<aU]c<aU]ca]cRa!++D
-]-G2R2T2U2H9S9U99;J<=@H@K@L@hGsGvGwGMM.N9N<NkNNN
OUUU{vqlfa\W]]ca]ca]ca]c^a]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]c^a]ca]ca!UUT\_\b\c\zccccjkkk(r3r6r7rw5y@yCy
Dy4?BC[fimux{}xsnid_Y]]U]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!{~s"%9[&_"|wrmhc^Y]]]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]c
a]ca]ca]ca]ca]ca]ca!>ILG
!&_"|wrmhc^Y]]]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]ca7|]>3m"10%&'()-CP
SL10%&'()-!L10%&'()-!10%&'()- K
10%&'()-@#10%&'()-Bd+wU3!>`3"10%&'()-!&`3"10%&'()-!9`3"10%&'()-!4`3"10%&'()
-!3"10%&'()-!0`3m"10%&'()-CuV<!>`m"10%<&'()-`3`10%<&'()-# f10%<&'()- 10 10
10!C`3"10%&'()-`3"10%&'()-%x^?<!>`m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`
3m"10%<&'()-`3il"m"10%<&'()-`3%&'MNP}^F<!>`il"m"10%<&'()-`3m"10%<&'()-`3il"
m"10%<&'()-`3m"10%<&'()-`3il"u]C<!>`m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<&'
()-`3il"&m"10%<&'()-`3)m"10%<&'()-`3   



? @ C l
x^?<!>`m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()
-`3l m n
}^F<!>`il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"   



!u]C<!>`m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%
<&'()-`3!TUVx^?<!>`m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3i
l"m"10%<&'()-`3}^F<!>`il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'
()-`3il"
RSTu]C<!>`m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<&'()-`3il"&m"10%<&'()-`3)m"1
0%<&'()-`3
x^?<!>`m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()
-`3      D E
}^F<!>`il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"E F r s



t
u]C<!>`m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<
&'()-`3
<x^?<!>`m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'(
)-`3<=>rst}^F<!>`il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3
il"u]C<!>`m"10%<&'()-`3il"&m"10%<&'()-`3)m"10%<&'()-`3il"&m"10%<&'()-`3)m"1
0%<&'()-`3/01abcdefx_TI>>` 10< 10<
10<m"10%<&'()-`3il"m"10%<&'()-`3m"10%<&'()-`3il"m"10%<&'()-`3fqstjN.TIm"10%
$&'()-s3m"10%$&'()-s3nl"im"10%$&'()-s3m"10%$&'()-s3 s10%$&'()- y#g10%$&'()-
;<xX@TIm"10%nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"<>
qrspX<TIm"1m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$
&'()-s39sW7TIm"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10
%$&'()-s39:=nopxX@TInl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()
-s3nl"
pX<TIm"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s
389<mnosW7TIm"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%
$&'()-s3xX@TInl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"7
8;
opqpX<TIm"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'(
)-s3q
sW7TIm"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s
3 



#PQxX@TInl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"QRpX<T
Im"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3!"%
WsW7TIm"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-
s3WXYxX@TInl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"pX<T
Im"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3CDE
xyzsW7TIm"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'()-s3m"10%$&'()-s3nl"m"10%$&'(
)-s3dHm"10%"10%$&'()-1 t10%$&'()-
#3g10%$&'()-10$10$10$m"10%$&'()-s3nl"#$%VsW7H"10%$&'()-1"10%$&'()-1|""10%$&
'()-1"10%$&'()-1|""10%$&'()-1VWXxX@H|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"1
0%$&'()-1|"pX<H"10%$&'()-1|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-1M
NOsW7H"10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-1|""10%$&'()-1xX@H|""10%
$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-1|"MNOpX<H"10%$&'()-1|""10%$&'()-1
"10%$&'()-1|""10%$&'()-1"10%$&'()-1sW7H"10%$&'()-1"10%$&'()-1|""10%$&'()-1"
10%$&'()-1|""10%$&'()-1@ABklxX@H|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&
'()-1|"lopX<H"10%$&'()-1|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-189:
gsW7H"10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-1|""10%$&'()-1ghkxX@H|""1
0%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'()-1|"/01pX<H"10%$&'()-1|""10%$&'()
-1"10%$&'()-1|""10%$&'()-1"10%$&'()-11\]`sW7H"10%$&'()-1"10%$&'()-1|""10%$&
'()-1"10%$&'()-1|""10%$&'()-1-.xX@H|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"10
%$&'()-1|"./bcfpX<H"10%$&'()-1|""10%$&'()-1"10%$&'()-1|""10%$&'()-1"10%$&'(
)-1dC s10%$&'()- #Fg10%$&'()-10$10$10$"10%$&'()-1|""10%$&'()-1 <=>pX<C
"10%$&'()-s3i"F "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3>jklsW7C "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3xX@Ci" "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i"123efipX<C "10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3i"
"10%$&'()-s3 "10%$&'()-s3isW7C "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3$ % & Y Z xX@Ci" "10%$&'()-s3 "10%$&'()-s3i"
"10%$&'()-s3 "10%$&'()-s3i"Z ]       pX<C "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3       !sW7C "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3!!"!P!Q!R!!!xX@Ci"
"10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3i"!!!!!!!!pX<C
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3!"""Q"R"S""sW7C "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3""""""""xX@Ci" "10%$&'()-s3 "10%$&'()-s3i"
"10%$&'()-s3 "10%$&'()-s3i""""""# #!#pX<C "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3!#S#T#U#####sW7C "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3######"$#$xX@Ci"
"10%$&'()-s3 "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i"#$$$U$V$W$$$$$pX=010$ "10%$&'()-s3i" "10%$&'()-s3
"10%$&'()-s3i" "10%$&'()-s3 "10%$&'()-s3$$$$$$$$$hP41 "10%$&'()-s3&x"
"10%$&'()-s3 "10%$&'()-s3&  `10%$&'()-  #3f10%$&'()-10$10$$%%%%% %J%sW741
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3J%K%M%%%%%%xX@41x" "10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3
"10%$&'()-s3x"%%%%%&&&pX<41 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3&P&Q&T&&&&&sW741 "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3&&&&&&''xX@41x" "10%$&'()-s3
"10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"''Q'R'U''''pX<41 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3''''''''(sW741
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3'((()(U(V(Y(((xX@41x" "10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3
"10%$&'()-s3x"((((((((pX<41 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3(((()))H)sW741 "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3H)I)J)|)})~)))xX@41x" "10%$&'()-s3
"10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x")))))***pX<41 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3*C*D*E*r*s*t*|*sW741
"10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3|*}*~******xX@41x" "10%$&'()-s3 "10%$&'()-s3x" "10%$&'()-s3
"10%$&'()-s3x"**+++E+F+G+pX<41 "10%$&'()-s3x" "10%$&'()-s3 "10%$&'()-s3x"
"10%$&'()-s3 "10%$&'()-s3G+v+w+x+y+z+{+++dC1   s10%:$:&'()-  y#
g10%:$:&'()-10$10$10$ "10%$&'()-s3x" "10%$&'()-s3+D,D-]--./|[:dC1
`ym"10%:$:&'()-# T `ym"10%n$n&'()-# P `ym"10%j$j&'()-# ym"10%  &'()-#
`"10%:$:&'()-m  K "10%e$e&'()-m //01D2E2F2G2R2|obU41  # g10%$&'()-10$10$10$
l `ym"10%$&'()-# c `ym"10%}$}&'()-# T `ym"10%n$n&'()-# ^
`ym"10%x$x&'()-#R2T2U222222oO741
il"m"10%$&'()-1m"10%$&'()-1il"cm"10%$&'()-1m"10%$&'()-1
s10%$&'()-22222"3#3%3pX<41
m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1%3V3W3X3_
3`3a33sW741
m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-133333333x
X@41
il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"33.4/404\4]4^4pX<4
1
m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1^44444444
sW741
m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1444444-5.
5xX@41
il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il".5/5a5b5c5555pX<41
m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1555566686
sW741
m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-18696:6h6i
6j666xX@41
il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"66666777pX<41
m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-17778797k7
l7m77sW741
m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-17777778
8xX@41 il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"
88?8@8A8s8t8u8pX<41
m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1u88888889
sW741
m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"m"10%$&'()-1999C9D9E9
F9G9H9yl_R1
m"10%$&'10$10$10$m"10%$&'()-1il"m"10%$&'()-1m"10%$&'()-1il"H9S9U99#::;
|[:l_R1  - 



`m"10%!$!&'()-s3 $ `m"10%$&'()-s3 `m"10%$&'()-s3 2 m"10%&$&&'()-s3
s10%$&'()- #3S10%$&'()-;J<<=A>>?|[:l_R1  < `m"10%0$0&'()-s3 `m"10%$&'()-s3
7 `m"10%+$+&'()-s3 2 `m"10%&$&&'()-s3 < `m"10%0$0&'()-s3 (
`m"10%$&'()-s3?:@;@<@=@H@K@L@x@vZ:1 "10%$&'()-s3"10%$&'()-s3 10%$&'()-
#3g10%$&'()-10+$+10+$+10+$+ 7 `m"10%+$+&'()-s3x@y@z@@@@@@xX@:1
i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3`i"@@AAAGAHAIApX<:1
"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3IAQARASAAAA
AsW7:1
"10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3AAAAAA
B!BxX@:1
i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i"!B"BUBVBWBBBBpX<:1
"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3BBBBBBB&CsW
7:1
"10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3&C'C(CSCTCU
CCCxX@:1
i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i"CCCCCCCCpX<:1
"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3C#D$D%DUDVD
WDDsW7:1
"10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3DDDDDDDDxX@
:1
i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i"DD$E%E&EYEZE[EpX<:1
"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3[EEEEEEEEsW
7:1
"10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3EEE!F"F#FWF
XFxX@:1
i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i"XFYFsFtFuFFFFpX<:1
"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3FFFFGGG2GsW
7:1
"10%$&'()-s3"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i""10%$&'()-s32G3G4GcGdGe
GfGgGhGyl_R1
"10%$&'10$10$10$"10%$&'()-s3i""10%$&'()-s3"10%$&'()-s3i"hGsGvGwGGGGGjN.R
"10%$&'()-1 "10%$&'()-1x" "10%$&'()-1 "10%$&'()-1 10%$&'()-
#Yf10%$&'()-GGGHH H?H@HxX@R "10%x" "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1x"@HBHqHrHsHHHHpX<R "1 "10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x"
"10%$&'()-1 "10%$&'()-1HHHHI IIBIsW7R "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1BICIFI]I^I_IIIxX@Rx" "10%$&'()-1 "10%$&'()-1x"
"10%$&'()-1 "10%$&'()-1x"IIIIIIIIpX<R "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1I"J#J&JXJYJZJJsW7R "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1JJJJJJJJxX@Rx"
"10%$&'()-1 "10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x"JJK K#KPKQKRKpX<R
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1RKKKKKKKKsW7R "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1KKKLLLLLMLxX@Rx" "10%$&'()-1 "10%$&'()-1x"
"10%$&'()-1 "10%$&'()-1x"MLNLLLLLLLpX<R "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1LLLLMM"MRMsW7R "10%$&'()-1
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1RMSMTMMMMMMxX@Rx"
"10%$&'()-1 "10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x"MMMMMNNNpX<R
"10%$&'()-1x" "10%$&'()-1 "10%$&'()-1x" "10%$&'()-1
"10%$&'()-1N)N*N+N,N-N.N9N<NdC   10%'$'&'()-  #Ff10%'$'&'()-10$10$10$
"10%$&'()-1x" "10%$&'()-1<NkNNNN!O"O#OaI-Cm"10%'$'&'()-*
[l"m"10%'$'&'()-*m"10%'$'&'()-*  `F "10%'$'&'()- F "10%&'()-
P10%'$'&'()-#OMONOOOOOOOsW7Cm"1m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-
*m"10%'$'&'()-*[l"m"10%'$'&'()-*OOOOOOPPxX@Cm"1[l"m"10%'$'&'()-*m"10%'$'&'(
)-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"PPMPNPOPPPPpX<Cm"1m"10%'$'&'()-*[l"m"1
0%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*PPPPPPPQsW7Cm"1m"10
%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*QQQ
CQDQEQwQxQxX@Cm"1[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'
()-*[l"xQyQQQQQQQpX<Cm"1m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"1
0%'$'&'()-*m"10%'$'&'()-*QR
RR=R>R?RkRsW7Cm"1m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-
*[l"m"10%'$'&'()-*kRlRmRRRRRRxX@Cm"1[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%
'$'&'()-*m"10%'$'&'()-*[l"RRSSS8S9S:SpX<Cm"1m"10%'$'&'()-*[l"m"10%'$'&'()-*
m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*:SkSlSmSSSSSsW7Cm"1m"10%'$'&'(
)-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*SSSSSS0T1T
xX@Cm"1[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"1T2
TcTdTeTTTTpX<Cm"1m"10%'$'&'()-*[l"m"10%'$'&'()-*m"10%'$'&'()-*[l"m"10%'$'&'
()-*m"10%'$'&'()-*TTTTTTTTTsXK>m"110'$'10'$'m"10%'$'&'()-*[l"m"10%'$'&'()-*
m"10%'$'&'()-*[l"m"10%'$'&'()-*TUUUU>U?U@Uu]A>m"11#10%$&'()-s3[##10%$&'()-s
3#10%$&'()-s3 10%$&'()-l
#Ff10%$&'()-'10'$'@UpUqUrUUUUUsW7>m"1#10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3
#10%$&'()-s3$[##10%$&'()-s3UUUVVV5V6VxX@>m"1[##10%$&'()-s3#10%$&'()-s3[##10
%$&'()-s3#10%$&'()-s3[#6V7VcVdVeVVVVpX<>m"1#10%$&'()-s3[##10%$&'()-s3#10%$&
'()-s3[##10%$&'()-s3#10%$&'()-s3VVVVVVW/WsW7>m"1#10%$&'()-s3#10%$&'()-s3[##
10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3/W0W1WcWdWeWWWxX@>m"1[##10%$&'()-s3#10
%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[#WWWWWWWWpX<>m"1#10%$&'()-s3[##10%$&'()
-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3WXXXKXLXMXXsW7>m"1#10%$&'()-s3#10%
$&'()-s3[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3XXXXXXXXxX@>m"1[##10%$&'()-
s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[#XXYYYMYNYOYpX<>m"1#10%$&'()-s3[##
10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3OYYYYYYYYsW7>m"1#10%$&'()-
s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3YYY!Z"Z#ZQZRZxX@>m"1[
##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[#RZSZZZZZZZpX<>m"1#10%$
&'()-s3[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3ZZZZ[[[L[sW7>m"1
#10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3L[M[N[[[[[[
xX@>m"1[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[#[[[[[\\\pX<>m"
1#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3[##10%$&'()-s3#10%$&'()-s3\O\P\Q\R\S
\T\_\b\dCm"1 10%$&'()-
#Yf10%$&'()-10$10$10$#10%$&'()-s3[##10%$&'()-s3b\c\\\\\\\pX<Cm"1
l"10%$&'()-s3il"Y l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3\\\\]]]O]sW7Cm"1 l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3il" l"10%$&'()-s3O]P]Q]]]]]]xX@Cm"1il" l"10%$&'()-s3
l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"]]]]]^^"^pX<Cm"1
l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3"^S^T^U^^^^^sW7Cm"1 l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3^^^^^^__xX@Cm"1il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"_
_+_,_-_X_Y_Z_pX<Cm"1 l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3Z________sW7Cm"1 l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3___&`'`(`W`X`xX@Cm"1il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3il"X`Y```````pX<Cm"1 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3```` aaa<asW7Cm"1 l"10%$&'()-s3
l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3<a=a>apaqaraaaxX@Cm"1il" l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3il"aaaaabbbpX<Cm"1 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3
l"10%$&'()-s3b<b=b>bpbqbrbbsW7Cm"1 l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3bbbbbbc 



cxX@Cm"1il" l"10%$&'()-s3 l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"
cc?c@cAcucvcwcxcpX=010$ l"10%$&'()-s3il" l"10%$&'()-s3 l"10%$&'()-s3il"
l"10%$&'()-s3
l"10%$&'()-s3xcyczccccccchP413m"10%$&'()-s3&dl"3m"10%$&'()-s33m"10%$&'()-s3
&  10%$&'()-  S#f10%$&'()-10$10$ccccdd
dSdsW7413m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10
%$&'()-s3SdTdVddddddxX@41dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m
"10%$&'()-s3dl"ddddd
e!e"epX<413m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"
10%$&'()-s3"eUeVeYeeeeesW7413m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m
"10%$&'()-s3dl"3m"10%$&'()-s3eeeeee%f&fxX@41dl"3m"10%$&'()-s33m"10%$&'()-s3
dl"3m"10%$&'()-s33m"10%$&'()-s3dl"&f'fYfZf]ffffpX<413m"10%$&'()-s3dl"3m"10%
$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3fffffff)gsW7413m"10%$&
'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s3)g*g+gS
gTgWgggxX@41dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3d
l"ggggggggpX<413m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-
s33m"10%$&'()-s3ghhhHhIhLhhsW7413m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-
s33m"10%$&'()-s3dl"3m"10%$&'()-s3hhhhhhhhxX@41dl"3m"10%$&'()-s33m"10%$&'()-
s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"hhiiiIiJiMipX<413m"10%$&'()-s3dl"3m"10%
$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3MiiiiiiiisW7413m"10%$&
'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s3iiiiii$
j%jxX@41dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"%j
&jXjYj\jjjjpX<413m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$&'()-s3dl"3m"10%$&'()
-s33m"10%$&'()-s3jjjjjjjjjsXK>110$10$3m"10%$&'()-s3dl"3m"10%$&'()-s33m"10%$
&'()-s3dl"3m"10%$&'()-s3jjkkk6k7k8ku]A>11 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3 3&10%Q$&'()-l 3y#3z10%Q$&'()-10$8kkklkmkkkkksW7>1
l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3$il"
l"10%Q$&'()-3kkkkkk$l%lxX@>1il" l"10%Q$&'()-3 l"10%Q$&'()-3il"
l"10%Q$&'()-3 l"10%Q$&'()-3il"%l&lBlClDlplqlrlpX<>1 l"10%Q$&'()-3il"
l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3rlllllllmsW7>1
l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il"
l"10%Q$&'()-3m mm>m?m@mnmomxX@>1il" l"10%Q$&'()-3 l"10%Q$&'()-3il"
l"10%Q$&'()-3 l"10%Q$&'()-3il"ompmmmmmmmpX<>1 l"10%Q$&'()-3il"
l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3mnn
n5n6n7nZnsW7>1 l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3Zn[n\nnnnnnxX@>1il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il"nnnnnooopX<>1
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3oLoMoNo~oooosW7>1 l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3ooooooppxX@>1il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il"ppKpLpMp~ppppX<>1
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3pppppppqsW7>1 l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3qq qNqOqPqqqxX@>1il" l"10%Q$&'()-3
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il"qqqqqqqqpX<>1
l"10%Q$&'()-3il" l"10%Q$&'()-3 l"10%Q$&'()-3il" l"10%Q$&'()-3
l"10%Q$&'()-3q#r$r%r&r'r(r3r6rdC1   10%$&'()-  f#3z10%$&'()-Q10Q$10Q$10Q$
l"10%Q$&'()-3il"
l"10%Q$&'()-36r7rfrgrhrrrrpX<C1Z"10%$&'()-S)iY"3Z"10%$&'()-S)Z"10%$&'()-S)i
Y"Z"10%$&'()-S)Z"10%$&'()-S)rrrrsss5ssW7C1Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10
%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)5s6s7sfsgshsssxX@C1iY"Z"10%$&'()-S)Z"
10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"ssssstttpX<C1Z"10%$&'()-S)iY"Z"1
0%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)t6t7t8tktltmttsW7C1Z"10
%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)ttttttuu
xX@C1iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"uu7u8u9uk
ulumupX<C1Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&
'()-S)muuuuuuuvsW7C1Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)
iY"Z"10%$&'()-S)vvv;
v<v=vmvnvxX@C1iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"
nvovvvvvvvpX<C1Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"
10%$&'()-S)vwww:w;
w<wnwsW7C1Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&
'()-S)nwowpwwwwwwxX@C1iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'
()-S)iY"wwwwwwwwpX=C1Z"10%$&'()-S)iY"Z"10%$&'()-S)Z"10%$&'()-S)iY"Z"10%$&'(
)-S)Z"10%$&'()-S)wx2y3y4y5y@yCyDyvU91$10%$&'()-3 10%$&'()- y#
g10%$&'()-10H$H&10H$H10H$H T `2m"10%H$H&'()-s O
2m"10%C$C&'()-sDytyuyvyyyyysW791$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'(
)-3`i$$10%$&'()-3yyyzzzGzHzxX@91i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&
'()-3i$HzIzwzxzyzzzzpX<91$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$1
0%$&'()-3zzzz{{{H{sW791$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%
$&'()-3H{I{J{|{}{~{{{xX@91i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i
${{{{{
|||pX<91$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3|5|6|7|C
|D|E|r|sW791$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3r|s|
t||||||xX@91i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$|| }}};
}<}=}pX<91$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3=}n}o}
p}}}}}sW791$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3}}}
~~~C~D~xX@91i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$D~E~r~s~t~~~~
pX<91$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3~~~~
@sW791$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3@ABtuvxX@9
1i$$10%$&'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3i$pX<91$10%$&'()-3i$$10%$&
'()-3$10%$&'()-3i$$10%$&'()-3$10%$&'()-3/0123sXK>110$10$$10%$&'()-3i$$10%$&
'()-3$10%$&'()-3i$$10%$&'()-334?BCopqu]A>11m"10%$&'()-3nl"m"10%$&'()-3m"10%
$&'()-3 10%$&'()- y#
g10%$&'()-10$qsW7>1m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3$nl"m
"10%$&'()-3#$%GHxX@>1nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3
nl"HIuvwpX<>1m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'
()-3BsW7>1m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-
3BCDuvwxX@>1nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"pX<>1m
"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3DEFz{|sW7>
1m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3xX@>1nl"
m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"IJKwxypX<>1m"10%$&'()
-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3ysW7>1m"10%$&'()-3m
"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3-./`axX@>1nl"m"10%$&'(
)-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"abpX<>1m"10%$&'()-3nl"m"10%$&'
()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3123`sW7>1m"10%$&'()-3m"10%$&'()-
3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3`abxX@>1nl"m"10%$&'()-3m"10%$&'(
)-3nl"m"10%$&'()-3m"10%$&'()-3nl"
!"pX<>1m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3nl"m"10%$&'()-3m"10%$&'()-3"V
WXYZ[fidC1 10%x$&'()-
#3z10%x$&'()-10$10$10$m"10%$&'()-3nl"m"10%$&'()-3i5mux{~|[:dC1  #10%x$&'()-
310%x$&'()-s 310%x$&'()-s l10%x$&'()-  5`"10%x$&'()- "10%x$&'()-~jJ*
8910%x$&'()- 8910%x$&'()- 8910%x$&'()-'`8 8910%x$&'()- 



8910%x$&'()- 8910%x$&'()-fH, 8910%x$&'()-'`8 8910%x$&'()- 8910%x$&'()-
8910%x$&'()- 8910%x$&'()-'`8iM/'`8 8910%x$&'()- 8910%x$&'()-
8910%x$&'()-'`8 8910%x$&'()- 8910%x$&'()-iI) 8910%x$&'()- 8910%x$&'()-
8910%x$&'()-'`8 



8910%x$&'()- 8910%x$&'()- 8910%x$&'()- pP4  8910%x$&'()- 8910%x$&'()-'`8
8910%x$&'()- 8910%x$&'()- 8910%x$&'()-'`8 $%.fH, 8910%x$&'()-&'`8
8910%x$&'()- 8910%x$&'()- 8910%x$&'()-'`8 8910%x$&'()-./019:;<nR4 



8'`8` 8910%x$&'()- 8910%x$&'()- 8910%x$&'()-'`8 8910%x$&'()-
8910%x$&'()-<AEIJSTUeI- 8910%x$&'()- 8910%x$&'()- 8910%x$&'()-'`8x
8910%x$&'()- 8910%x$&'()- 8910%x$&'()-UV]aefopdH, 8910%x$&'()-
8910%x$&'()-'`8 8910%x$&'()- 



8910%x$&'()- 8910%x$&'()-'`8pqrsi\OB 8910%x$&'10+$+810+$+&10+$+ K
`3(Y"10%+$+&'()- A 3(Y"10%!$!&'()- 8910%x$&'()-'`8 8910%x$&'()-|[:\OB 8910%
`10%$&'()-    10%$&'()-s  l `10%$&'()-  l10%$&'()- &  10%$&'()-
y#3g10%$&'()-c?\OB 8910%
#3}Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?  10%$&'()-s[?\OB 8910%
Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-? {_C\OB
8910% Ni10%$&'()-?Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?
hH,BNi10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'
()-?%+0dD,BNi10%$&'(Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?#3}Ni10
%$&'()-?0678=>?cG,BNi10%$&'(Ni10%$&'()-??Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()
-?(#3}Ni10%$&'()-??@DEFGHhD,BNi10%$&'(#3}Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()
-?Ni10%$&'()-?#3}HOSTUV]cC,BNi10%$&'(Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-
?Ni10%$&'()-?Ni10%$&'()-?]chmnuv{_C,BNi10%$&'(Ni10%$&'()-?Ni10%$&'()-?#3}Ni
10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?vwxyzhL0BNi10%$&'()-?Ni10%$&'()-?Ni10%$&'
()-?Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-?hD0BNi10%$&#3}Ni10%$&'()-?Ni10%$
&'()-?Ni10%$&'()-?Ni10%$&'()-?#3}cC0BNi10%$Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%
$&'()-?Ni10%$&'()-?Ni10%$&'()-?{_C0BNi10%$Ni10%$&'()-?Ni10%$&'()-?#3}Ni10%$
&'()-?Ni10%$&'()-?Ni10%$&'()-?hL0BNi10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%
$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-?hD0BNi10%$&#3}Ni10%$&'()-?Ni10%$&'()-?Ni1
0%$&'()-?Ni10%$&'()-?#3}cC0BNi10%$Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'()-?Ni
10%$&'()-?Ni10%$&'()-?{_C0BNi10%$Ni10%$&'()-?Ni10%$&'()-?#3}Ni10%$&'()-?Ni1
0%$&'()-?Ni10%$&'()-? 



hL0BNi10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?#3}Ni10%$&'()-?Ni10%$&'
()-?hD)Ni10%$&'()-?&#3}Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?Ni10%$&'()-?#3}~
|[NA4i1010$10$10$ `%m"10%$&'()- & J `%m"10%>$>&'()-  &`%m"10%$&'()-  <
%m"10%0$0&'()-  <  *10%$&'()-"%vU4i10 10%&$&&'()- y#Yg10%&$&&'()-10x10x10x
10%x&'()-- 10%x&'()- f# S10%x&'()-%9F|[:vU4i10  `m"10%&$&&'()-
`m"10%&$&&'()- C`m"10%&$&&'()- `m"10%&$&&'()- `m"10%&$&&'()- 7
m"10%QQ&'()-[vU4i10 10%x$&'()- f# f10%x$&'()-10$10$10$ Y2!10%$&'()-s
Y2!10%&$&&'()-s l%m"10%&$&&'()- &_|[:vU4i10  `l`!10%x$&'()-  l`!10%x$&'()-
` &Y"10%x$&'()-  ` &Y"10%x$&'()-   &Y"10%x$&'()-  !10%x$&'()-@"vU4i10
10%x$&'()- # g10%x$&'()-10x$10x$10x$ 0` *Y"10%x$&'()- ` *Y"10%x$&'()-
*Y"10%x$&'()-|[:vU4i10  -"10%x$&'()-: +`3&F"10%x$&'()-m  3&F"10%x$&'()-m 



` "10%x$&'()- ` "10%x$&'()-  "10%x$&'()-;<=>ILvU4i10 `Z"10%$&'()-3
Z"10%$&'()-3 10%$&'()- y# g10%$&'()-10x$10x$10x$ `-"10%x$&'()-:Gi|[:vU4i10
` &Y"10%$&'()- ` &Y"10%$&'()-  &Y"10%$&'()- `l@!10%$&'()-  l@!10%$&'()-
`Z"10%$&'()-3i !IvZ:i10 m"10%$&'()-3m"10%$&'()-3 10%$&'()- #
g10%$&'()-10$10$10$ ` &Y"10%$&'()-IJMxX@:i10
il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3`il" pX<:i10
m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3 :;
>rsvsW7:i10
m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3xX@:i10
il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il" >?BpX<:i10
m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3BtuxsW7:i
10
m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3GHxX@:i10
il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"HKnoqpX<:i10
m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-32sW7:i10
m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3235^_axX@
:i10 il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"pX<:i10
m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3*+.]^asW7
:i10
m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3xX@:i10
il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il" =>@pX<:i10
m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3@tuwsXK>i
10 10$10$m"10%$&'()-3il"m"10%$&'()-3m"10%$&'()-3il"m"10%$&'()-3pP8>i10
[l"lm"10%$&'()-)lm"10%$&'()-) Y "10%$&'()- 10%$&'()-l
y#3g10%$&'()-10$DEGpX<>i10
lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)([l"lm"10%$&'()-)lm"10%$&'()-)Gbc
esW7>i10
lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)-.xX
@>i10
[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l".0cdgpX<>i10
lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-),sW7
>i10
lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-),-/_
`bxX@>i10
[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"pX<>i10
lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)HIKs
W7>i10
lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)xX@>
i10 [l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"HILpX<>i10
lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)LUVX
sW7>i10
lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l"lm"10%$&'()-)yl_R
i10
lm"10%$&'10$10$10$lm"10%$&'()-)[l"lm"10%$&'()-)lm"10%$&'()-)[l",78~^@l_Ri10
'l"3m"10%e$&'()-3m"10%e$&'()-3m"10%e$&'()-  10%e$&'()-
#3g10%e$&'()-8CDEFThsnN.R3m"10%e$&'()-3m"10%e$&'()-3m"10%e$&'()-'l"13m"10%e
$&'()-3m"10%e$&'()-3m"10%e$&'()-sthL0R3m"10%e$&'()-3m"10%e$&'()-''l"3m"10%e
$&'()-3m"10%e$&'()-3m"10%e$&'()--'l"$fH,R3m"10%e$&'()-'l"-3m"10%e$&'()-3m"1
0%e$&'()-3m"10%e$&'()-'l"3m"10%e$&'()-$9EFYkveE,R3m"10%e$&'()3m"10%e$&'()-3
m"10%e$&'()-3m"10%e$&'()-'l"3m"10%e$&'()-3m"10%e$&'()-vwhL,R3m"10%e$&'()-3m
"10%e$&'()-'l"3m"10%e$&'()-3m"10%e$&'()-3m"10%e$&'()-'l"mO4R3m"10%e$&'()-'l
"3m"10%e$&'()-3m"10%e$&'()-3m"10%e$&'()-'l"3m"10%e$&'()-mO4R3m"10%e$&'()-'l
"3m"10%e$&'()-3m"10%e$&'()-3m"10%e$&'()-'l"3m"10%e$&'()- Normal" "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Fonte!z(F/G6<=gD-KQSYy`g'o4v3}Z=+U{z{|}~%l  ! E  <f<9q QWVlg1.>iZ
!!!""!###$$$J%%&&'''(((H))*|**G++/R22%333^44.5586677 



8u89H9;
?x@@IAA!BB&CCCDD[EEXFF2GhGG@HHBIIIJJRKKMLLRMMN<N#OOPPQxQQkRR:SS1TTT@UU6VV/W
WWXXOYYRZZL[[\b\\O]]"^^_Z__X``<aabb
cxccSdd"ee&ff)ggghhMii%jjj8kk%lrlmommZnnooppqqq6rr5ssttumuvnvvnwwwDyyHzzH{{
|r||=}}D~~@3qHBya`"i~.<Up0?H]v%iI BH2@G.,L8s$v
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times
New RomanArialCourier New"h Root EntryWordDocument&
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


