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1.! Example 1echb01_03Full EEG Recording.wav

2.! Example b-chb01_O03FULL SEIZURE ALL ELECTRODES 256k SPEED.wav
3. Example 2Mapped Notes Wu examinatiorl20bpm.wav

4! Example 3Mapped Notes My Method :120BPM.wav

5. Example4-Mapped Notes My Method 1120BPM(-2 octaves).wav

6.! Example 5Mapped Notes My Method 1120BPM (+4 octaves pitchalative).wav
7. Example 6SlowedTimbre-examples_#.wav

8. Example ®-SlowedTimbre-examples_#4 x_1Qwav

9. Example @-SlowedTimbre-examples_#4 x_1Qwav

10! Example 7chb01_03 SAMPLER_CYCLIC_EDITS_NO_FX.wav
11!Example 8Breaking the Threshold Improvisation 1.wav

12Example 9Breaking the Threshold Improvisation 2.wav

13!Example 16Breaking the Threshold Improvisation 3.wav

14)Example 11Cyclic Rhythmic SampleExperiment.wa\also included as compaosition)
D<WDEG!E)/+#,%8$6,4IM" 12 ,4T!
78'$=>%.2/'@("#.2'(B'OHANOFA"F1.+,*2(U*4" A4$W*<+@

10



?,90-21@,=<&.$'AIB" #;.9)!

M$504, I0T"BB["# -C*=$4:"ece eee e@ecaH® @cec@e@ece@@ecec @ @ @cc@ecec@@$
M$504, 107" (6(+-&"-%'($"#-C*=$4: "ece @ee @ @cecece@ee @ @c Q@@ @cec@ece @@%
M$504, IXT'Z(42+"3%I1&(2,*""B&*<+4$*.<*3,-&$64-:"$%%:-."I1"N-.2"7*46*4"PiOR" @ @ G @
M$504,IYT"H8"7"-.' "9"CL,*"l.+*4.-+($.-&"P_ ® _"F12*:"\[$&'*46*4"*+"-&"0___"(@@cedh"
M$504,!1ZT"BB["[4-3," 9N7 @IL"F<-&3BB[" -+-1-2*" M[$&'I*46*4"*+"-&"O_"eeee ee"PQ
M$504, I[T'5$2=*4-+%" PiOO™";(4*<+$4/"Z@QK @"0%4.-% @"K4(+*42/"'N*.4(V §-&F+@)*4"
AL-2%"$."+ %" $C*& 'q;4-<%&-I" @"A%I&(<"$:-EE eeeeeeeeeeeeeeeeeee e"d !
M$504, IRT L,*"$4(6(.-&"N-.2"7*46*4""PiORBBJ "(:-6* "ee eceeceee@ @eece@ @ @eeeeeld@"f
M$504, \T'L,*"$4(6(.-&"N-.2"7*46*4""PiIOR " (:-6*"$C*4&-(""+,*"|-22"."'+ 4*|&*"2-C*"-"
$+*2"ececeeeceeceeececee@ @ @eecee eeceeeeeeeeeeceeeeeceeeee@eeee@@"th "

M$504, IT'L,*"4*2%&+(.6". $+-+($."-ISC*"#(+,"+,*"N-.2"7*46*4""PIOR " (:-6** T<&%*" @i@'@"

M$504, IQPT'K%"*+"-&""O_ KM-"%'SN(*B-:3&*" BB[".$+-+($. "eceececeeceecee@ee@e"R_ "

M$504, I0T'K%"*+"-b2"kbF<-&*"'Z4**h"BB["2*6:*.+-+($."-."3&(+%'*"64-3, 'ee @@ Q@ Re@"
M$504, IQOTIBT3*4(:*.+"#(+,"K%"*+"-&"[4-3,";-+- '"ecee@ @eeceececececece@ @eecee@@@@@@e@"|
M$504, 10XI5 " C1#1 = 701(8TP__"F-:3&*2"S"RRP"NU"<$.=(4:-+($."C(-"F(6.-&"[* .#454"- "
1$%.<*"(+$"#-C*"*'(+"e @ @ceee @ @eeeeeeeeeeeeeeeeeeeeeeee @ecee@@PS

M$504, IQYT'R_P"F-:3&*2"s"PP_"NU"<$.=(4:-+(3$."(."#-C*"+$4eeece @ @eeceeeec ee @@ @ @e@"SO
M$504 , IDEF$+#0O" (*.+#$D9"1' BPQ("-&.-"%S$-+#,.(9"&.+#5+,$% #1888 HHt +95("%@.9'S
&+$6LRE2S-+#O'(*. e#Bee eeeeeeeeeeeeeeeeeeeeeeeeeeeeee @eeee'!

M$504, IDGFS+#O'(*. +#3D9"1'$6PIQ("-&.-"%S-+#,.(9"&. +#3+,5%'# 1 RBFHIH(+ 96 LRE2$& +$
KK45TE2$-+#0'(*. &teeeeeeeeeee eee@eeeeeeceeececeecece@@eeeee@@eee"S Q

M$504, IDHFS+#O'(*. +#3$D9"1'SUE'S.%'S*WS' O'#&$*&" (&S S+ 10BBAR(+9S6LRE2$&+$
KK45TE2$-+#0'(*. etbeeceececeeceeeeeeeeeee eeeeeeeeeeeceeceee@e@ e"S$

M§504, DIF$+#O'(*. +#$D9"1'SKPSVS.%'S* W' O'#&$% #1805 #ht + 9S6 LRE2$& +$KKASTE2$

-+#O'(*.+#Eeeeeeeeeeeeeeeeee ece@eeeeeeeeeceececee@@eeececee@@ee"h "
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M§504, DIFK'S'&. & . +#$+,$&*$0.&8 . #IY-%.-$*' 19'#&"&. +#$'Y S' (. 9O #& S D e e e @@edf !
M§504, KLFR@1.&$('S'&.&.18(*8+%)$1("SBeee e@eeeeeeeeeeeeeeee @ee" hR
M$504, 10QT'L, *" <=>0%. 2AB("#.2'($* WHES'™*.2'(B.+*4.-8"=%.<+($.-&"<$..*<+($. 2@ @@N
M$504, IKKFF .O>(*$"#) $+#.-$&&/(*$8.18%.18)$0.&8$S/('$VVAS'S.%'S"UH4[ [$PR

M$504, [KMF$("'& .O'$,%+0$-8'&(S*+/4)$)*. LAS[[[44[[[A[[[IIIIIIIIT [ e@e@"™

1 OTLA24(.6" K% -8 =S4 %8B+ $+-+($."34$C(* e @ecee @@ce ¢ @e@SP i $

o1, 10T H:3&(+F%  F T3&$A-+($."H#(+, " K% ++"-&3&(+%6*"64-3,"34$C(*"eecec @ @@ @®"P

o IXTLR24(.6"-33&(<-+($."$="KHI* AT <, *4"=$4:%8&-"(.":%2(<-&"<$.+* Te @ @ @eee @@@"P_R
o1 IYTLR24+(.6"2($.6"+"-&02"-33& 4 ($."$="K*I*4 @*<,.*4"=$4:%&-"ececee @ee @e@"PPQ
o1, 1ZTLA2+(.6"2($.6" - 8D 2"-33&(<-+($."$="K IBB*<, *4"=$4:%&"<$.+(.%* "ee @ @"PPi

o1 ITLA2+(.6"2($.6" - &D2"-33&(<-+($."$="K I <, . *4"=$4:%&-"<$.+(.%* "ee @"PO_

"o 1, RTL*2+(.6"2($.6"*+"-&b2"-33&(<-+($."$="K*IB*<, *4"=$4:%8-"<$.+(.%* "ee @C

o1, INTL*24(.6"2($.6™+"-&02"-33&(<-+($."$="K*E<, . *4"=$4:%&-"<$.+(.%*" "@ @e@@"POO
o1 ITLR24(.6"2($.6" 4802 338 (<-+($."$="KHEBH<, *4"=$4:%&-"<$. +(. %* " Q@B

"o 1, 10PT'L, *"C-&%*"$="KTh"(."?($.6"*B2&S$4:%&- 1% *"H*$&(-."0$ *"cce @eecece @"RQY

B #; . D0F$+(9/%"$'Y S'(.9'#&$0. 888 194#&" & +#$+,SVIKS0"O' +(93S(+0.) ) $>WSC/$' &85 %

eee e@Egeec@@@O@@@OQE@ME@E@E@@

T Y e o T
@ oot icicoicicidi@idid O T N N (e
o L

B #:; . IDKF$+(9/%"$)'O'%+S9'#&$0.&8%"))")$5H\6$, +(SE2$+'19'#&" & +#$+,SVVAS)"&"$S(+0.))$
>SW3HC/$'&E@eeceeceeee eeeee@eeeeeeeeeeeeee eeee @ecee e@eeee"PPR

B #;. IDNF$+(9/9%"$)'O'%+SO'#&S('&/(#. #1SE2$&+$('%"&.O'SE2$]$STRABSSR"$S(+0.))$
>WSC/$'&S$"YSILIIIIIIITITIIITI44 ([ [0 [444l4 43 PR®E

B #;.IDNF$+(9/%"$'Y S'(.9'#8$0.88%-W-96'19 #&" & +#$+ SVVASR/('$)"&"$ [4] 4lBPO®A!

B"#;.DEFX'S'&. & . +#3+,$& *$0.&8 . #$-W-%.-$*'19'#&"&. +#$' YBHE$Z BRecee @ @ @&e" hf"
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0;'B(SL, (*)!-/2!BBI ;!

AFSS(+Y.9"&'%W$5_$+,$&8'$0+(%)B*$S+S/%"&.+#$'Y 8.>.&*$* WIS &+I*F$$IS.%'S* W' $

oO_R

H<<$A'(.6"+$"+, "> (+¥"5-+($.2 "O_P&H *"#$4&'h2"3$3%&-+($."(2"$C*4"
abHHHbHHHI@IHH
L(2"*2 "c. 8 8 "R B_ "3*$3&*":-1" 20%6==*BI&*321"#SA&H(* @ H*4"
*TB*A(*.<(.6" 1 1"=(42+H$.(<G&S.(H(U%BE. "HL<(* .+ "= "B*46% <1"*3-4+:% +"
DA% 2++4" N O (WAHH'S. *$HE. &) $EAF+H'S,. 8.5 #$EB(8%, SBFSE RO +BV+/$8"0'$

'S.%'S*Wc’

0:01 T #-+1-4, IB(SL, (%)'E, $604, 4

L*14-(. "=%.<+($2%2(.6"*8*<+A(<-&"-<+(C(+1"+$"<$::%.(<-+*"=4$:"<*&&"+$"<*&&@"K,*."
A2 (2A%3+(CH 19642+ $="H X <HA(<-&"-<+(C(+1"(+'<-."<-%6 25" "2+ (U d* @ L *4*"-4%" (==*4
+13%2"8 2% (U%A*2"- "2 1: 3+$: 2" A&+ (PG + ' 4F"G=" 4 ¥ | 4o = mH AR 1 M A I <A A(<-8"

(2 4%3+($.8"25(U%4*2"<- ==+ <+"-&&"$A WOH2+"3-4+2"$="+ *'|4-(.@"L, *"2*(U%64*2"#*"$=+* "
22$<(—HHH(+, F3 (8321 "-4*"<-8&H " +HXKES. (<" 2+ (U%A* 28"+, (2"(2"# ¥ 4*"+ *"20%==+4*4"§$2*2"
<$.2<($%62.%22"-. " (2" $+"-H-A*"$="+ *(4"2%44$%.'(.62"-." -C*'21:3+$: 2"+, -+"(.<&Yo'*"
[%(.6"C*41"2+(H&M4#.-3$4"<$.CU&2(C*"2,-) (.BYo+#.-JM 1 2% <" 2% (UYd*2"#, *4*"+ ="
DYH==*AEBI -4 2" A HAR Y (2 B KDY= IR AR A" 1" G AR K KA 1 =" R
+(F0bA(.6"+, (2"+13*" $="2%(U%A*@"Z$<-8&"$. 24-+" 25 (UYA*2"H, *4*"+ ¥ Q== 4*4(2"-#-) "
A%+ R T IHA(*.<(.6"2%. 2-+($.2"296<, " 2%6. (¥ +(=(-1&*" 2:%8&28"+-2+* 2BV X "B - (2"

C%." A*3*+(+(C*'3,12(<-&":$CH* 42" "<-&&(.6"$%+@"L,*4*"-4*"-82$"2*(U%4*2"+,-+"

-33% "0HA(.6"28**3"<-&&*" $<+%04.-&"2*(U%A*2@"A*$SI&*"H(+,"*3(&*321"<- KT *4 (*. <"

4- 6*"$="2%(U%A*"+13%28"2+-4+(.6"-2"$.¥"+13*"+ * "*C*&$3(.6"(.+$"-.$+,*48"$4 ¥ T 3*4(*.<*"
$.81"$. " +13*"206<;2" $<+%4.-&"2*(UVRAD "F*(U%A*2"<- " 2+-4+"(."$.*"3-4+"$="+ *"|4-("

B (&2+"-H-4%"- "4 % "2BA* L S A" BA"-&E&"3-A+2"B="+ *"|41&F (6" +$"%.<$.2<($%2"

-."<$.C%&2(C*"2+-+@"
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L"2$:*'<-2%28 "+, *'<-002*"$="2*(U%4 " @ 2%&+"$A 2(<-&"(\W%418™ (2*-2*"$4"6* . *+(<"

- B6*'+3E4-(.8"1%+" (S +,*4"<-2%2"-"3%428."<-." 2% ==*4"2*(U%4*2"#(+,$%+"-." ("*.+ (= (*"

<-%2*@"

0;01"*4$55 , 4%;"

L *4%"-4%" %:*4$%2"+4(66*42"=$4" 2~ (UBZBZ" 296==*4%42"<-."(‘* +(H,*2%"- " %6 (."+$"
-CH("+ *:@"A$+$2%.2(+(CH*3(&*32R"-"<$::$."*3(&*321"+4(66*48"+*&*C(2($."34$64-:2"
-+ <RY"=8-2,"3,$+$64-3,1"34$C(*H-4.(.62"$="(+2"(.<8U2($:CH(-.<*"
DHARB(FRL I R BRGLY @"14"(2" (34 G (STLE + (P M S A (664
96.*4&1(.6"<-%2*"$*3(&*32B"p4*' % 228"2+4%228"-8<$,$&"-.""4%62"<-."+4(66*4"2*(U%4*2"

AB3(&*321"H<+($."O_PPR @""F$:*"3*$3&*"<-."*T3*A({\SOBB*2"#,*4*% * "+4(66*42"-4*" $+

(*+(=EF'@01 *T3*4(*.<* 2"(.<&%™-"4-.6*"$="2*(U%4*"+13*2"2%<,"-2".$<+%4.-&8"=$<-&"$.2*+8"

+$.(<SEES. (< -12%.<* 2H(UKA@"",-CHIH* "(-6.$24"-2"2%=="4(6"=4$:"+*:354-&"&$I*"
*3(8*32184(B(.-+(.6"(."+,*"4(6,++*:3$4-&"&$I*"$="1"14-(. @"L,*"2*(U%4*R."*"

- B (R (<4 (.10 A(BBA2" (L2 O Q2GS LI (R (=(M @™
B-A&(*4"(."+,(2"+,* 282 *"+*4:"321< S&PB6(<-&" A<+ +(B2 %2, * " 2<A(I(.6", SH""
C(H#"+3(8+3218"+,%'<$.2(*4-+($."$= *'321< $&PS6(<-BE=*<+R="+3(§&*32,-+"-"3-+(*.+"
FTSHA(*.<H2"-AF 3844+ + @"1"1*6-."+$" &S +A%2+" ("1 1"$4."14-(b2EI*22(.6"$="
BHA<H(CHA*-&(FESEESH(.6"+ T A(* <*"$=",-C({®*(U%A*2"(."3%I&(<"3&-<*28"-+"#$4)"
DTS B KA K A962+ 1 34 C($%2& 1+ $$) " =$4"64-.+* @"L, (2"(.2*RYBEF "
H=4G8A-C(6M1NS  %62%.! "2+$33=4$"6$(.6"+$"#$4) @"

L1<$06.(+1 G-2*"2%ACH1"$="06.*:3&$L %, +"=(6%A*2"$="3*GBE*"H(+,"*3(&*321"(."+,*"
5$4+,"B-2+"$="B.6&.'8"(+"#-2"(*. +(=(*"+,—+"Rht"$="3*$3&*"#(+,"*3(&*321"#*4*"

%.*:3&$1*"<P:3-4*""H#(+,"Pit"$="+*"2-*"-6*"-.""6*."*4"<$.+4$&"64$%3"#(+,$%+"

*3(&*321@*'%.*:3&$1:* . +"=(6% 4*2"<P%&"[*"4*&-+*"+$"(.'(C(%-&"2%==*4*4h2"<$.=("*.<*"

-Mr-&+, @"L,(RPY&K&2HM HFTI&-(FML "-."*:3&$1*4 "3$22(1&BA*=*44(.6"+$",(4*"
28:*$. X H(+,9%+"*3(&*321"#,*."- . $+,*4"-33&(<-. +"#(+,"*3(&*321",-2"+,*"2-:*"2) (&&2"=$4"

+*'WSI"I*(.6"-33&(*""=$4 @ &B2"*+"-&"PiiP" @
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01"3*4<*3+($."$="*3(&*321"<4*-+*" *#"+ $%6,+"34$<*22*2"#,(<,"I*6-."+$"+-)*"<$.+4$&8"

- MT-I3&*$="+,(2"(2"+,*". $+($."$="3*42%.-&"2-=*'12*<%4 (+ I <+(C(+(*2"-.""2(+%-+($.2"
+,-+"H* A $4:-& &1 "+-)*."=$4" 64 +*M-2"2-=*"AX" FH"< -&&*.6F'["(="I"FT I*4(*.<H-"

2*(U%4*" $# " #$%&"!"*"2-=*a"L,(2"+4-.2=$4:-+($."$="+,$%6,+"34$<*22(.6"I*<-:*"+ *"
$4:(-1"$="& (=D 2"2(+%-+($.2@"B3(&*321"1*6-."+$"=$2 U+ 1"- =" &-<) "$="+4%2+"(."
(1"$#."3*4<*3 +($."$="4*-&(+1"-.""3*42$.-&-=*+ 18 (X" H#(+,"+,*"3,12($&B6(<-&"
21:3+%$:28"+,*"321<,$&$6(<-&"*==*<+"#-2"+ *"*C*&P3:*. +"$=""*34*22($L-062*"$ L+ * "

B 4<HBH(SUS="+,2<B. (+($. @(&*I21"H#-2" $H# <. +AS&E& (61" &(=*UBH <$% & 4*<&-(:"

2$:%" <$.+4S&N-C(.6 "4*&(*"$.":%2(<"-."<4*-+(C(+1"+,45%6,$%+": 1"&F= {2 BB["l-2*"
1062(<"BASWH<B%& " *"-"34F-<+(C*"- " +4-. 2= 4:-+(C*"-<+(C(+ 1 L4B:+(C*&A*<&-(:"2$*"

3*42%$.-&3$#*4"=4$:"*3(&*321'@

Q’XIJ#—+I$%|_/IBB I A
B3(8*321"14-(#-CH2"-4*" 4*<$A" C (M &¥<+A$* <*3,-8$64-3, 1" BB[ @"Z(6%A2H, *'=(42+"

3061&(2,*"* &*<+4$* <*3,-8$64-"$= 00, "14-(."-<+(C(+SWSE"#*$: (1'($516/@"

Z(6%4*"1/"Z(42+"3%1&(2,*"B&*<+4$*.<*3,-&$64-"$="-" % HWSE"#*$;'(1'($5!6 KD

L,*" 34*C($UI6%4*"(2"$."$2+ *'=(42+"BB[2"-33%-4(.6"(."7*46*4\2"=(423%4+@"L ,*"+$3"
+4-<H (2" BB A <$A =4S - LUB" - &F B+ (. B FISH+G A< (2" ENFAHUANU
SARYOp* <1MAR=FAY A@"=(42+"3%428. S (2<SCHA HEH<HA(<-& -<H(C(F1"(."+ ¥ 14-("H-2"+ *"
TA(+(2,"3,12(<(-."E(<,-4"9-+$."(."PQCS"#,(&2+"* T3*A(:+ +(.6"#(+,"+ **T3$2+"14-(.2"$="
4-11(+2"-"$.)*12@"5*-4&1"S_"1%-42"&-+*4"("PIOR"+,*[*4:-." 321<, (-+4(2N-.2"T*46*4"
Qr<$A"-, HEF<HA(<-&"2(6.-&"=4$:"-" Yoi-. "1 4-("$."-"2+4(3"$="3-3*4"#(+,$%+",-C(.6"+$"
<%ot+"+,43%6,"+,*'2)%&&@" NL*3&-."0__ O @"U4BRSE(<-&"14*-)+ 48%6,"+ -+"H2&E*
*@I<HAGF <*3 -&$64-3, 18+ ¥'<-062%2"$="2%(U%A*2"(."3-+(* . +2"#(+,"*3(&*321"<$HDE&*6(."

1B"1*"2+9%'(*'8"(-6.$2*"-."  "3*4,-32 '%."*42+$$'@"N--28"|@"Z@"0_f @
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B&F<+HAF 2" A" 25 +$"<-3+0p ARG *< +4(<1&-(#-CH'-<+(C(+1@(6%4L2"R"H8"7"M"9"

(&8I62+A&B S 7.7 "%, ~7 = DLPKLIQOSH. = R+ —+"1%-2064%2"- "4*<$4'2"+ *"+(,1"C$&+-6*2"
SAS: K 4-(, TR 2% 2542
3&-<H"$."FHA<*, +-6+"3$2(+($.2"

CA$%."+ ¥"2)%&E,

AMS+HH&" # +*$"-&.0 BBO"+/()$+#$
&8'SH-"%SS+(S+HLE'S> (" #4$78'S
"95%.8/)'$+ $&B'SVVAS.*$">+/&$SHHSde$
08'#$9™*/()$+#$&B'$*-"%Sh$"#)$

"> +/&SBSIeT08HFY /() $+#$88'S

*(, 'S+ $&B'$>(" #A$78'$>"#)0.)&8$+,$
&8.*$+ 1#'%$.*$, (+0%/#) ($5SE2$8+$">+/&$
LHSE2 AB& 1*46*4"+"-&"0 @

Z(6%4R/["H8"7"-."9"CL,*".+*4.-+($.-&"P_®_"F12+*:"\[$&'*46*4"*+"-&"O_ @

L, ¥ ¥ <+ A(<-&"-<H(C(+1"<-3+064*"- " 4*<$A*"C(-"BB[*&H*<+A$*2" (2"-"EHB+ %"
2(6.-&"+$"<-3+UBFR3*<(-&&T(-"*&*<+A$*BE-<*"$."+ *'2<-&3@IB:$C**.+28"1&(.)(.68"
1062<8*"23-2:2"-" 3,12(<-&'S +($.'<-."-&&L=&Y* . <M+ ¥ (Yo+*"+&*<+4(<-2(6.-82"

<'3+%4*"‘|1"BB[@"

Q;YIL"1+-1-/2IBBNIL"1+-5,IF,9, 4@
1064(.6 " 1"<, (&', $$'8 H"002* " +$"3&-1"- "B-"S="- 4 # *AXHRHSY  &"3%+"$%04"+$.6%6+2"
B 4454112 $A+(.6"$Yo+"+, KBS (+(CH-. " KB+ (CH*&F* +2"+$"6* (112, $<)8"

&+, $Y66 [+ H-2-$A* "&()H"-. V. <B:=PA+-1&F +- 24" - - &I HA(<"2, $<) @, (2 (& &YO2+ B+
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+ GGG CIG" M HA(<-& < H(C(+1"<-BH904x" | 1+ H &I <+A$* 2" REHB Y04( 67"
BB['4*<$4'(.6@AL,*" | CSER(6.-8"(2"_B___"+(:*2"2+4$.6%4"+,+"+ *"P__%g"<-3+%4*"|1"
BB["&*<+4$*2"$."-"2<-&3@

H'2:-&&1' G$&W+++41"s"i8__ 8 "%g
H."BB["2(6.-&"s"-334$T@"P__"%g
I8 8 "0g'n"P__"%g"s"i_8__ "+(:*2"(==*4*.<*"(."2(6.-&"2+4* 6+ @
O_&$6MN8__ 8. "n"P_s'i"7%g"(==*4*<*@

L,(2"™+-2+*"*T3*4(*.<*"|1 "2,$4+(.6"+,*"<P.+-<+"3F(.+B."+*"[-++*4 1"#-2"$4(6 (.-&&1
(*AH(E(" 11 HE*22- A% gB&A " (2 HTIHA(x A 2 H(+, " H-&2"-" + * A+ (=(<(-&"

6% *4-+($."$="* QI <HA((@ID&+-"4*25-4< "+ KBS F=" (== 4% 4% +-&2"(."+,*"*4(C-+($."
$="*&F<HA((+LEANECHA*"+ "2+ (:%&-+($."$="+,BY2+-+$41" *4C*2"-22$< (-+*"H(+,"+2+*
(" (2" T3*A(* A+ "I1"-A<(6"1(F+-8&(<" -+ A(-&2%(+," (2"+$.6%6%: " $+(.6"+ *"-<(* (<
+-2+MA(<<$&(.$8"0@"0O_@h

L,* "#$4)"11" g$&+41*6-." +*"*C*&$3:*.+ "=$4"+ *"'(.C*.+($."$="+*"|-++*41L"PQ_@"g$&+-"
T4 2 EE4) " $="1%(6("[-&C-.("(."+,*"&-+*"Pc__"B2B"<-44(*"$%+"+,*"=-:$%2"
KT*A(* 42 H(+, *EF<H(<(+1"<-%2(. 6"+, *"+H(+<,(.6"$="  A$6D2" & GRRC-. (" %2+ *"
*&F<HA(<(+1"=43:"-"+,%.* 42+ 38K S. *<+(.6 "+,*"=436b2" *4C*2"#(+,"&S.6"#PBS(.+(.6 "
2)1#-4" "#,(<, " ENz4$602" 862" HE(+<, ")+, F L A & (CYT@"F S F 1*-42" &-+*4"
+,(2"(2<BCHAA2"2-("+$" -CH(. =&Yk .<* " A4+"- & (+*4-+%4*"6(C(.6"0-41"F, *&&* 1"+ *"
(.23(4-+($."+$"-%o+ $TU-)* 2+*(.@'-& C-.("(2<BCHA*"+ -+"+ *"=4$6LYH2<&*2"-."" *4C*2"
4*23$." % G ITHA &M< HA(<" (BB E2F" - (+2 . (A 2(<HEIHA((F L (<,
<-&&FL"H#.9"%$'%'-&( .- BWS,.2$. 8"D@"A"OL, @ "@6-."+,*"=%.'-* +-&"2+-6*2"$="
HCH&$B XA HSH-A2"BB[H1<, S&PSBL -+ K%, 42+- ((6"$="  *&F<+A(<(+1"(.",%:-."
3,12($&3$6110*"'4*2%&+(.6"BB["2(6.-&&A*"4*34*2* +*"'(\"BB["6 4-3,282**"{6%4*"B&$# 8"
#¥4x* < " F<HAF " 2(6.-& <" T - (F"C(2%-&& 1 @+&'PE ¥ 3(&*321"BB["-+-"2*+2"

* 3G =$4"+,(2"3ASWH<+"-4*"=4$: " HIR(<"-<<*22"INBIL"F<-&3"BB[" -+--2*@L,* "
DR HARAS (CF( M BIHASIE - =B AAMN@E ORI <G, CHAE 4§

(6(+-8106'($ "=(&*2SA Y24 (H" 06 2(=(<-+($."-.! "21.+,¥2(2'34$<*22+2%4(.6"+,(2"34SWHSH
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Z(6%4S/ON7 @IL"F<-&3"BB[" -+-1-2*" M[$& *46*4"*+"-&"0__"@

L *4%"(2"-. "$3354+%.(+1"+E2&."+$"+ *$4(6(.-& 3(8*321"BB["-+-"=(&2$.C*4+*"+$
-%6'($". #SEBW/).+ $/Y"9SY*SN+IL)EB'L,*1"6(CH " T-:3&*"$="+ *"2$%64<*":-+*4(-&"%62*"
=$4"+ ¥ 002(=(<-+ (S FCH&PSI +(:14*28"2$%.'2<-3%2"- " *&P (<" =$4:-+($. " +$ <4+

<(F:-+(<"28. (<" T3&BA-+($.2"$="3(&*321"*C*.+2"$4"+ T3*4(*.<*2@

FH&PL, -0 (3= (852" I &SH"-4%"2, $h4-+* =" "+(¥"|1"-"4-+($"$="172.265625¢,*."

<B4 K<Y & & B+, S, F2H (UY A T HA(* <L K3+ (5.4 @, (2422%0&+"
$="+,¥'<$.C*42($."34$<*22" =4 "BB["+$"-90'($"=$4:~+"H ("(2" T 3&-( (" *+-(&"#(+,(."
-8"S&'($14$9"SS #1$VYS'(.9#E&SPIM"9SY%'($:W-%.-$¥3&*"Sh @

$

"Play &Example 1achb01_03Full EEG RecordingwavO"
S-0h.FL*'=(&*-I$C*'(2"+,*'=%&&"BB{#4 ' (.6 @F*(U%4*"'2+-4+207+4-."" (2" 0.2321%

*'_+#)* $/0+#@

Play GExample b-chb01_03FULL SEIZURE ALL ELECTRODES 256k SPEEDVa\O
S—th.FL,*"=(&*"-I$CH"(2"+,*"2+(U%4*"$.& 1" FF@Y%A*(+"(2'0.23219"-+#)* $o+H#D
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0:G4, 98" O%IH , %, -4&#!-/2IDOUS&-11BU( , 438, /+-+5" /138+#B(SL, (%)!-/2'BB 1 ;!

L, (2" 3ASWHA<H@ 45243 (", ¥ BAG<HD2X2 4, 4" BF FhoA*HGI<+AB, (<" + (142, "B (+<, "+$"

H:*4(<-."<$:3$2*4"-."'3($.**4"(."+,*"%2*"$="*0%4$=**']-<)";-C("ES2*.1$$: @

2%66*2+2/

AGI* %S (& *&*D$ Yo +#1$0.88$9 HWS+&8' ($L(+/S*h$"($.#&'(*&)$.#$8+0$9/*.-$
B B H#,+(95"H)$H#4S.($-("&.0'$S("-&.-*4" BE$2*.1$$: @ _PRD

L, (2 "BASWH<+"H#SATIESA*F ¥ <4%-+($."$="B*<+4$.(25%.'2<-3*"34$'%<+($2-." :%2(<"
<$:382(+($. 2',43%6,"+ ¥3*423*<+(C="-"*3(&*3213-+(*.+"H(+, "+4-.2=$4:-+(C*L4*-+(C*"
4B, +"%2(<" (1A < PU=$06. M (+, (< -&12(2"$="+,* "BB[ "-+-"(."

28, (=(<-+($!$4":%2(=(<-+(R"12"+ *4* 2 &1"<,-$2"- " (22%.- <FH(+,("* 3(&*321"

| 4-(#-Cr2a'A"<-" -4:$ 1S4 4" =$%.'a"E, 1+,:(<"*C* 42" "2XY Op* <*2"<- "
-&2$"*$I2+*4CH" (" 3(&*321"BB["-+-@-."1"+4-.2=$4:"-. "$C*4# *&:(.6&1 Yo+ $4(+-+(C*"
H(-&I<B (B (AS"-"3S2(+(CRAF+(CH'BAF<*22"- W< &-("25: X" 3SHA =4S "

*3(&+*3214

1&$1™;@"NO_PP "2%66*2+2"(:*-2*"hg.#)$"*$g/* -h "+ -+"+ *"14-("=%.<+($.2": $4*"&()*"
062(<" - "&-.6%-6*@"L,—+"2-("8"H*"<$::%. (<-+*"+, (.62 1%+ "+ ¥ (- 14-(.(."
+*4:2"$="8-.6%-6*8"|U4R" (+"3$22(1&*"+,-+2F*-) 2"+$"%2" (.. %2(<a"H." (="2$8"2, SH&! I *"
&F- 4. (LB +$ (2510, FAD4- M K (AL 2 S =" K002 (< (+ (6,4 1:-) (.6

#- C*2"4*<$4™"("+,*"14-(.a "

1" AT8'$ 908 (#'8.O'$&AS&B'SI"H1/"1'$+,$78+/188$.*$&B'Sg/*.-$+,$78+/18&bSY=7$("88'($&8"#$
274" &L S+ + -+ 14 ("-<H(C(+1"-3B5-4%"$4" &) <"+, ¥ ] -:(<2"$="%2(<"+,-."

+,+"$="8-.6%-6"BSL'"; @"O_MPL,(2"4*=8*<+2"+ ¥"(*-"+ ~6F-6*"(."<$.2+4%<+*"H(+,"
2(.6%8&-4"21:1$82"- "<, -A-<H*A2"=SA N 4G (2<AHHHHGA 28" 2% 4% <*2"- "3-4-64-3,2 8"
#3214 "=%0.<H($.2 (. HEF<HA(<-& CHEA-6*"H#-CH 2" -&FBFI2"+ "+, ~+"$="1962(<"-."

2%%.'@"
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AGHC(SU2RE-A< "+ —+" -2 %% "<-AA(X"$%o+" #(+, "2$.(=(<-+($."$% 3(&*321"BB[ -+-"=$4"+ *"
H(<-&IZ(HE 2 +RIR"S ) WS BPHE.., &+ B'S SRS+ 2/(*$, (+O$*+#.,.)$
VVAARS"-22%4+($." (24, -+"11"%2(.6"-. 86 $A(+,:"+$"2$. (= 1"BB["4*<$4'(.62"3*$3& " H(&&"I*"
&S (* (=154 -& 14 (-<H(C(F1"-. 25 (U9 A* 2" 11" & (2+%. (6" +$"+,*"- %' (18" 4*2%6&+2

-&$.F"MA21<, ¥ *+"&"0_PR' @

F+-.=$4"F<(*+(2+2"9,4(2"9,-=*"-."D$2*="A-4C(U("4$4:* "BB['4*<$4'(.62"$="8(&*321"
S (C(HL" (B U2(<B"+ 1" 1-4) 06 3B "+ (2B(+," -4+ (2+(<"-23(A-+(SQL L <+ +"$."+$"
HCHES " (" H QI QBHH -+ TBIHC(<H "+ %04, 2"|4-(."-<+(C(+1"(+$"2$9862( 6"

3% DG (S(<H($.-OSA(+, . ZOFLA,*2(2 S S Vo8RG H BRI <S4
CH<-8"2-:3&F2F=H"+"-&"NO_PS "<A¥ A+ 1P (245, " +§"*3(8*321"-. " $4:-&"|4-(."

<H(C(H1"2$.(=("( "4 @(*@

[C'hO'$("%%WSK/*&S*&/-TS+/($, #1'($.HS&S' (4SC' STH+0$88"&S&E'SI/* -$.4$,"*- #'& #1$
"#)$&8'&$0'S-"H#$8" ($.9S+(& HES)WH"D.-*h$>/& &S ('$"('$*&. %% $0+#)'(,/%$('0'%" & +#*$
&+$>'$9")'4j$,-=*8"9@%*4*180_PI'@

L,$:-2" % 00%&" *CHESIH"-"HC(<H+ F1"<-&&F "+ F' B .<*3,-&$3,$. )PFH+O'%$I/* %S
HE(IIHES H)$>+,")>"TH)0.- B 968" *+"-&"O_PC " +4(66*4*$4"<$ +4$88&*"-"
21+ 2(U4"3(- $@, (2 #-2"-82B(42+"*CHESU(+,"-. -4+ 2+ (+*.+($. 1%+ "
HCHESBHZYodt KA H(+, " (<&, F 43V (<"3$22(1 (&(+( 2@ B +-4++"+$"+, () 1¥18."
[%62(<B,SH"+, (271" K& B (X A2 H(+, " (2 &(H(RES +A-( (L 43R+ (<"

*C(4%.:*+" #.*"(A*4-<+(.6"H#(+,"14-(."<$:3%+*4"(+*4=-<*2@""7$1&*8"H"O_'Ph' @

H:*4(<-."<$:3$2*4" ;-C("E$2*.1$$:  "3($.**4*" "+ *"002%"$="*04$="*'|-<)"
ATI*A(* +-+($. "W(+"14-(#-C" %2(<£" "+, F"&-+*"Pih_H&(+, 'K(".#0"O'$f +.*'$
VYS'((9'#&"%BPINQ@"Pic_"E$2*.1$$:"  <$:3$2*"-."3*4=$4:*"-"3(*<*"<-&&*"
<V-+%+1WS$+, $&8 BVFHBLS1*" + * "BB['2(6.-8&2E4%$: "<$&&-1$4-+$42"+-)(.6"3-8%2(.6
((C(%-&"*&*<+4$.(<"2(6.-&"34$<*22(.6"+$"6*.*4-+*"C(2%-&"-.""2$%.' 2<-3*"*&*:* +2"=$4"

+,*"3%4=%$4;- <*@"E$2*.1$$:" Pii_ @
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+ %<V &(+H-'S8" %+ SBHH'S H)SN")>"- TSMB/B-334$C* " HY66% BB Pich "#,(<,"
BA$C(*"-"+,$"+$"2$.(=1"BB["  2(6.-&2=$A""/). +$*&/)WS'H#)$"# % W* *$+ $&8'S&WS'$"#)$
-8"("-&'($+,$>(" H$0 OS> HISLH (&) 4 & F"3-+* +"-33&(<-+($."*2<4 (12" $# "+*$
VO'-&(+#-'S8" %o+ SB+HEY. <+($.21@"BB["14-( H#-CH'-<+(C(+1"#-2"4*<$4™""H(+,"
*@HICHAFHD"2* <Y A* B "2 <-83"<-3@ HEF<HAS. (<" +4- . 2'V<*A"<S: (X" + <" 4* 20 &+(.EBB["
=A% Y %% <1 B Vo&-+($."-. " 3&(+%" (=54 -+($."(+$"-."- %' (1&*"$2<(&&-+$4"#,(<,"

6% *4-+*"+$ *2 =542, (<"4*<$6. (+($."$="14-(H#-C*"-<+(G-L@'+,*"&-+*"Pic_b2"

AT +-&"%2(<(-. 2" A-%&(.*"|&(C*4$2"-.";-C("E$2*.I1$$:" %62+ +,*"

*@F<+A$* <*3,-&$3,$. 4" "BB['2(6.-82" #*."<$:3$2(.6 '#$4)2"2%<,"-2;(" #0"O'$
gi*-B " <=#$: #1$D#O.* >BE **+"-&'0_PR' @

E$2%.I1$$:02" *T3*4(* +-&":%2(< "<$:1(*2" %:-."3%4=$4:- <*8"21 .+ *2(U*":-+*4(-&2 8"
LK A (F-CHIB* AR 4% (&, @"1,(2"#A(+(.6'<VY&'H))$g/*.-"%SDH#&'(,"-'$0.&8%
&B'SE/Q"#$F' (O+/*SMW*& ' OFF " H&S"#) $Q(+*S'-&/*BF"*2<4(1*2" (2 "#$4)"-2"

*T38$4(.6/

N$*/-83"(&S,+(9*$"*B/*.-DSO.*/"%S$" (&OST #'&.-$"(&$"#)$) NS - (+*@%E&/("%$
+06%6">+("&.+HDSS'(,+(9"#-'$" (&DS-+9S/& ($9/*.-$*W*&'O*b$ #&'("-&.O'S@YEES
+9S+* & +#"%$ %1 +(.889*D$ H)$'Y &'#))$9/*. %S #&'(,"- $0.&8$&8'$8/9 #EH (O+/*$
HWHE'OATES2* 1SS Pii_@"

E$2%. 1$$:D2":962(<-&HSA) 2" 4x+-( 1= W< A* b "L A D K (<M U< R WS TS,

+, 2 <, = (42" SBPIWH<H(CH(<-&" *TI&PA-+($."-."4*2*-4<, @¥'(2"3%4,-32"+ %" -+0p4*"$="
DUBIWH<+(A- "(+*4-<+($." H#(+,"+ 1 4-(#-CH4*<$A'(62 "<l (F"H(+,"SIW*<+(C*
CRBA(H, 2"+ I&F (2" U62(<-&K D+ F+(<"H(+, (. (2"HSA) @K, *."&(2+*.(.6"+$"
E$2%.I1$$:02" #$4)2"$.5"<- " *-A4"+ —+"(+"(2" $+"3% 4% SIWH<+(GH (R (<-+($."$="14-( #-C*"
*C* +2@"HA*"- 4 2% IWH<+(CH'-4+(@+(28*4,-32"*:$+(C*  B(A+*4-<+($. 2H(+,(."

ES2* IS$:02"HPA) "+ -+ <A* 4R 4 *4(<"0f2(=(<-+($2$="14-(#-CH'-<+(C(+1"1*1$." 3%64*"
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K(+,("E$2%.1$$:02"%62(<"+,*4%  "(2"-"(C*42(+I5="%2(<-&"+(:|4*8*3*+(+($.8F,1+,:8

4:$.18"+* 2($.8"(228.-.<*8"4$.  *28"-+:$23 24X L (<M HBA)"A+(2+(<-&&1"
¥1$ " *064$= *¥1-<)"+-"- -&12(2@"L ,(2")(."$="-4+(2+(%$4) #(+,"BB["* 3(&*321"*C* +2"
(2WF&FC-.+"+F, (2" 3ASWH<+"HIBY &(2+* *4"$="*&*<+4$.(<"-. " T 34+ +-&":%2(<$*2".$+"
) SH " 2 6 AR K YD(<ZBA I+, CH - K2 R (<SR -+ < $Y6& ™

% " W$1-1&*8" (2+%41(.68"<,-&&*.6(.68"34$CH<- (B BH(<"-." +4-.2=$4:-+(C*@®"

Z4%:"-"&(2+* *AbB*423%<+(CA8* 2. (=(<-+($. 3A$<*22* RGUEIV'<$.2(F4F  "2*<$. 41"
("3 QI+ *+(<"2% DX @E(* +(=(<-&BT" SIWH<+(CH-" 34$<*2R6 "<-. 1" 3%43$2*=8b&
Q86 " (AHAR2+(6"1%+"<-" &2 1 (3%6&-+"=$4 206 WH<+(ED+ *+(<'C-&%*@"
E$2%. 1$$:",-2  TI*A(H +HH"H(+," -4:$.(<"4*2$.-.<*  2=$%."H#(+,(."14-(#-C*"

3+ 444 2"+ $ HR=B4 (4B %2(<-&"F&F* 428" B (L(B" 2<(F < R SESBL H(+, "
[062(<-&"+2+ *+(<"=$A4"3*4=$4:- <H@"NF"*2<4(1¥2"+ (2" HSAY V] (H1$88'SH'&I($+,$
8/9"#$"0"(#**$"#)$08"8$0'$S (- O'$ *$&8'$*%,$"#)$&E'$/H#.Q* 4™E$2*.1$$:"0_PS @
K, *."&(2+%.(.6"+$" <;(".#0"O'$g/*.- BIL"E$2*.I$$: "5lal 8"(."+ *'<$:3$2(+($."<-&&*"
<Q+(&">%'SA+IIB. Yo+*+S8' (*BSMEHH*BSIGIHI$; (" #*SHEN+/(*BS.*"<-." *-4"
$%8&-+($. 2"SC(.6 "+,4$%6,"+, " -4:$.(<"2 *A(*2@11$%",-CH*C*4"24#%.698.(%@/>' B
4$%." 8=-2+*4"- "28SH A" H(+ C-41(.6=$4<*28"1$% " HEBEB. (U*+,*"2$%. " $="+ *" ol *"
$Y08+(.6" +,4B%6. $H2 =4S ¥ 4:$.(<"2 *A(*2@"L, (2" (2" %H +$"+ K H-CH=$4:2
4%2B.+(.B"H(+,("+ IS LTIS="+ F I (6" (A%< +&1"A*&-+(CH'+$"+ ¥ H001*\ 2" EEEREF "
=$A<H"SA CHEP<(+1"$="+, " BROIBL.6" (2" (. <4*-2%" (+"-<+(C-+*2"4*2$ - <*24" (6, *4"

=AY %* <(@."-." $3*. B "4*2$.-+(.6"+%I*8F AR -AXH-C*&*.6+,2"+,-+"-4*/"

MOT'L#(<*"+,*"&* .6+, "$="+,*"+%1&8'$ /#)"9'#&" % B"(9+#.- "*@6@"RR"NU@
MOT'L,*"2-%"&* .6+, "-2"+ *"+0%I*1&8'$,.(*&$+0' (&1 $+-&"0'$8.18'($88"#$&8'S
JH)'9H& "% B@6@"QQ_NU

MXT'ONf "+ *"&* 6+, "1&8'$*'-+#)$+0' (&+#'$"#$+-&"B#)$"$S'(,-&$,.,&88.18'($&8"#$
&8'$,/#)"9H#&"%3*@6@"PfO"NU@

MYT'Z$%o%(:*2"+,*"&*.6+," $="+*"*@@ch_NU"+%l*e"-.""2$"$."%3"+,*" -4:$.(<"
24(*2"(":%&+(3&*2"$="+,*"$4(6(.-&"=%."-:*.+-&"=4*Y %*.<1""ZP @
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L,(2":%2(<-&"3,*.$:%.$."<-."I*" *-4" ("E$2*.1$$:\2" <("#0"O'$g [*.- B(2"-"=-:(&(-4"
2896.'8% ¥k, Ki(< 2)H2% 2% G064 |4-("F WSL2"(+" (.2+(.<+(C*&L"-"
24 FH(<-E&L@ 4*%-'(6'ES2*.1$$:02  "3-3%4"<-&&*E=H#$: #1DHO.* SWHQO,*"$3*.2"

11"2+-+(.6/

AGI-8$9/*.-$.5$-+#-". O')SSBW*.-"%0bWS/H) ($&B'$>(+") ($-+#-'S&S+,(++#"#-'4$78.%$
H-%/)*$8E8'S-+#-'S&. +H$+ $EE'SSBW* -"06$9"& (."%6*$+ $9/* -$"*$>' #1$'9>+).)$.#$&8'S
1'4+9'&(WS+,$O.>("&.+#$+,$".($9+%'-/%*$ H#$"$>+/#))$*S"-'0$.#+.)' $08.-8$&8'$
+#-'S&S+ SEBHE* ) $+,$&8 *$rS S SO " H# #1 % AEH2* 1$$:"PIQO" @b

L 528428~ <*2'$="+ ¥ 4B (<12 FA(F2IAR AR A1 (3%&+(.6"H ¥ 2BYA<H ¥ A(-&"
A 1A-(H-CH2H(+, A+ (2H(<" (A543, -2(U(6 ", A (<< A A (+, A< HAS (<"
21.4,%2(28"+,(A%6(.2 "-."-A+(2+(<"-. R+, F+(<"(-ES6YAH(+, 14-(#-CH2 @"

(2" (-3 +"+ 8" 24-+H) (2A*25- A< "H(B&S+"I* "TIA(* +(.6"#(+, "<$:*4<(-&'BB["

A& +*"HC (2B G="1, (<, 4545 DA CH4-&B"+ - +"<- "<$.CH4+"BB['2(6.-82"+$"0L;!"
(=$4:-+($.@T" (" #5:+9S/&'(S DHE!(,"- 3@ 4*"-4*" (229652 H(+, "t ~+"5T-<+&1"+*2*"
<FA(-&MHC (KF2-AR*-2054(.6"4"2%. 2(.6 H(+, "+, *(4"BB["*C(<*2@"0%62<&*": $C*:* +8"
18.(.)(.6"*1*€('28" % 2<8*" $CH1* +2"-""23-2:2"-8& = TH<H"+,¥"2(6.-8"[%(.6"4* <G4
12)(6 "+ FEBHA"GICNE(H-CH2 S=" (A4 2+ @ (4- """ O__F @

542", -CHI<$. <*4. 2" S+ <$: HA<(-& BB, - 25+ 2@". "B &( F-A+(<&F T1"]$4*."
[4%2,"™O_PR-&&*<78+*$h9 #@") #LhSVVASE")*&*$)', #.8'%WS-"#N&S(")SW-+/($
&B+/188*4$C8"&SVVAS-"#$'#)$-"#hESPFB+ X, -+"<$::*4<(-&"BB[",*-'2*+2"3(<)"%3"

S L, (B, B At A2 A (<& CHRA-B206<, "2 12 < B I FCH* 48" *- et [5+ 28" 1"
$CHx 4+ 81&()(.6™."3$22(1&L" $+"14-("-<+(C(+1"-+"-8&@

(2G5 (-GBS $YRIH"- 6+ 439628+ $ K TIA(:* +"##(+,"8(C*"B(8*321"3-+(* +34
112+82=$4"+,(2"34SWAS (ZEBASWH<+"#SAP *2"$+"( 47" "+.'%<* - 1"2%(U%4*2"
23H<(=(<-QESA"+ F Y2 <A* -+ A(.6"F, (2 3ABWH<+8"=$4"+, ¥2+" 45 K D'BASW < +"H$4)
'$2" $+%:38$1 "<$:*A<(-& "BB["*Y%(3*+ @1*'3%I&(<"$:-("ON 7 @IL"F<-&3"BB["
hol-2% US2BB[" 3(&*321"CHARIF<SA™ "'+ ¥9 (&'4% b2 N$23(+-&"T$2+834$C(*"

Yot * +(<"2$YA<H" A (-GBS, "A*<E.CHAF "+ (6(+-8%'($"23*<(=(<-&&SA"+,(2"
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BASWHEE*"2 $.(=(<-+($."-. " 962((<-+($."* TIHA(*.+ 2",-CHI¥" <-AA(*"$U(+, "+,*"
BB["*3(&*3214*<$4'(.62'%2(.6<78'$=>%. 2B ("#.2'(B'T4-. %&-4"21 .+ *2(Ur4L4*-+*"
23*<(=(<-&&1"=$4"+,(2"34RBA$B4~*  "#(+,"OHANOFA "8"3&%42*"-33&(<-+($."$XB(+-&"

:%2(<"34%$'%<+($."+*<,. (YL *Z(+,"]$6(<"d"2*Y %*.<(.6"2$=+#-48

1'06<(.6"25(U%4*2"23* < (=(<-&&1"=$4"-"<4*-+(C*"3A4PWH<+" -2"[** "-+-343E($% 281"
LKA (24+"=$4"-"3%1&(<"3*4=$4:- <E"O_ Q"-+"TA-'=$4"A&-1,$%2*@" L, *"3*4=$4:-. <"
3(*<*$-2"<- & PDHO+%/HE" (WSN"H-"H-2"=9%.*"| 1"-"vPfBQQI"-4+2"<$%.<(&"6 4+@"L,*"
< $A*64-3,%4"- "o KA E (+-"0-4<-&S$"-22H A+ "2 K2 "I A=$4: (6" (+"+$"+ *" 3% & (<"
+G 4 (23 A% F22" " < Q&6 K 2+(6:1-"$="+ 4 3(&*321"<$. (+($. @"E*34*2* +-+(C*2"
=4$:"B3(&*321 " H<+($."-. "+ ¥ & +H Y% SM+-. ' &WS, +(BVS IBGAW "+ -+"+ , (2"#$%6&"

A¥ Q<K+ ¥ 461" (6, )00 (*.<*2"%. <$:=$4+-1&* "L *"L*&*64-3, 'O__ i @"
0-4<-&$"2+$33*"+-)(.6" ¥ (<-+($."$= " FA"SH."=AH(&& - F& M+ F"3*4=$4:- <*"=$4"OR"
$Y642"1%+"=-(&*"+$"(.'%<*"-"2%(U%A*@" T 79" 5*#2" QLIRE $%42" (+$"+,*"
3H4=$4:-.< FH(+,"$"25(U%A*"*(.6"(.'%<H'8 "0-4<-&$" 24+-++"+ +"2 KK G4 4" *4"
*3(&*321"F<-062*" (+"$=+* "+$P)"<$.+4B&"S=" *4"&(=*"-. "+ (2"H-2"$. *"$3354+0%. (+1"H#, *4*"2 ="
H-2" 45134 ( 6"+ ) * <P +4B&"$="(+ @"B3(&*321"H#-2"1*(.6" (==(<%&+"+$ L SH-ASR TS @"
0-4<-8$"4*=&*<+*"3$2(+(CBEIL(.6 "+ -+"+,*"3*A=$4:- <" -"6* *4-+*"30%5|&(<"(2<%22($."
I$%+"+ F'<S. (+($. @ 5-+($.-&"FS<(*+1"=$4"B3(&*321"0 0-A@ES"4*<*(CH" - +($.-&"
H(M<PCHA-6*",(6,8(6,+(.6"+ **3(&*321"<$. (+($.8"-46%-1&1"-<,(*C(. 6" *4"$IW*<+(C*"

#(+,$%+"(.'%<(.6"-"2*(U%4*@
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X;1>_ ,&+$98+)!-/2!EO0 . ,&+$98)TUT+BU!" 70" 6 VWBRID ,+#"2"1"5);!

0$:%4<(-&"-  4+(2+2",-C*"34*C($%28&1"<$: 3B 62" -|$%+* 3(&*3211@*1 "4*"2%IW*<+(C*"
A4 (24(<" 4 &(U-+($. 2" (£ &Y' F &L A(BL-44-+(CHFT3&$A-+($.2"-1$%+"+,*'<$. (+($.@"

BT-:3&*2"(.<&%""

"8)I0QL . RS- X - 7%&—A"MDSL"; (C(2($EE*&*-2*'"HY%6"PiQ4, (2"(.<&%'*2-".-44-+(C*"
AI$%+"-"6 (48 OYANLR" ", $"&-+*4" (*"-2"-"4* 2V &A1F- "+ 3(&*321"2*POA*9%o A +(2"-&2$"
2%==*4*"=4%:"3(&*321@"

~I&SB'SYS(**)$8'(*%,$.HSY HWS).,, (#&$0"WHb

G#&.%%$*8'$%+*&$-+#&(+%$" 1" #4

F#)$0"%T")$/S+#$&8'$)1'$+,$#+5*-"Sb

F#)$%"/18')$DhO'$%+*&$-+#&(+%4
M8'h*$%+*&$-+#&(+% 31" #4
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<* +41 TS H, (<, "+-(&* "*UAPEPE(<ER*-2%2" #(+, "<<Yph-+*"*2<4(3+($.2"$="*3(&*321"
2*(U%4*2@"L,*"7-11&$.(- 2" .$+" ).$#"-1$%+ "+ *'=0%.<+(R"$="+*"14-(."-."<$.2("*4*"
*3(&*321"2*(U%4*2"+$"*"2%3*4 - +%4-8" 32 2B22F"3-+(* .+ 2" | 111" . 2"
-22B<(-+*"H#(+,"C-4(3%2"2*(U%4*"+13*2 @"E*1.$&'28"B@"*+"-&"'0__ Q'@

JCA™F M1RA2"-6$" (M K < (A L (L (X121 24 <& & H1%4C*8*3(&*321"
#-2"R2<A(1*"-2"H 3-2:-4- H#,(<,"*-.2"-"&$22"$="<$.2<($%2.*22 BR(*4<*"O_R®"

H3-2:-4- "(2"-&2$"-":1+ $&$6(<-&"*:$."+ -+"+ *"N(.'%" 6$" F,(C-"-.<*2"%3$." #(+,(. "
N(.'%"(<$.$64-3,1" +,-+"(2"-22$<(-+*"#(+,"*3(&*321@2,-'4("?[ "'O_PR'@
B3(&*321"-&283*-42"(."+ *" T (1&*"#, *4*"(+" (2" +($. " (."+,4**"[$23*&28"- "*T-:3&*"
1*(.6"D*2%2/(4-<%&$% 2818 (.6"-"<,(&' "3$22*2*"11"-."V%.<&*-."23(4(+#(+,"* 3(&*321"(."

+,*"[$23*&"$="]%)*8"9,-3+*4"i/"
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PUsSF#)b$>'8+%)b$"$9"#$+,$&8'$-+9S "#WS-(.")$+/&b$*"W.#1b$g "*&'(b$D$>"*"-8$&8"b$
%++TH/S+#FOWS*+#P$,+($8'$.*$9.#'$+#BWS-8.%)4

UISF#)b$%+b$"$*S. (.&$&" T'&8$8.9h$"#)$8'$*/)) HUbWS-(.'&B8S+&1$"#)$.&$& " ('&8$8.9$&8
8'$,+"9'&8%$" 1" #b$"#)$>(/.*. #1$8.9$8" () %W$)'(&'&8$, (+9$8.98

KH$F#)$D$>"*+/18&$&BWS).*-. SV $&+$-"&$8. O +/&1$"#) $&8 \W$S-+/%6) $#+8&4

KESF#)$r /<8 #+0'(#1$*".)b$=$,".&8%**$"#)$S'(O' (*$1#'("&. +#b$8+0$%+#1$*8"%%$D$
>'$0.&8SWHbDS H)$*,, (SW+q$: (#1$&BWS*+4#$8.88'(4

KESF#)$"*$8'S0"*SW'&$"$-+9. #1bFQIBS&E('0$8.9$) +0#0$"#)$&."('$8.94SF#)Sr'*/*$
(>/IT)$&8'S/H-%"#$*S.( &bS"H#)$8"%") $8&8'$-8.96)b$"#)$)'%.0'()$8.9$"1" #$&+$8.*$
&84 P)*'9,-3+*4"@"2(.6"D-*2"g*42($.@

NOo:-.2" - CH'I** "20p==*4(.6"-."+4%-+(.6"3(&*32ES4": (&&*..(- @A*-+* +2" -C*"4-6 *"
=4$:"<-2+(.6"$%+"*:$.2" $A*C(&"23 (4B Db:*4$% 2" (<-+($.28"$3*4-+(.6"$."+*"
2%h==*4*42"- "2 +*4(&(U-+($."11"5-H (2" Piff @"L,*"5-U(2"(+4$'%<*"-"&-#"<-&& T8'$
03, +($&8'SQ(OH&. +#$+ $E'(").&"(.26WSn. *"*)$Q(+ 1 #MF2*+U"U%A4"g*4,(.*4%.6"

41 )4 ) "5-< U<, 242" W (<, & B-&(Ur"+ 2+ A(&(U-+($."$="321<, (-+4(<"3-+(* 42"
+ (4= (&(F2"H, $" 2% == 4" =4$: " (&8 *22*2"2%<,"-2"*3(&*3218"2<,(U$3,4*.(-8"*34*22($.8"
3,12(<-&"*=$4:(+(*28"-&<$, $&(2:Bp.6*.(+-&"1&(.| ¥22"-."*-= ¥22 @ "L *"&-H#"H#-2"]- 2+

$." "HRA(<- . H%06% (< (2+"<-&&*"N-441"N-: (&+$."]-%6,&(."=4%$:"+,*"*-4&1"PiR_b2E$-<)"
4.8 @"NO_"N(BBS<4-+*2"*T3&$A*F(&*321" (2" 34$+$/50V 7141 .1Q" (&.O![,$. "$.AR__
7@9I@BEC{H* "3*$3&*"#,$ "<$.2(*4*"*3(8*321"- 2"12%3*4.~+%4-EBA<BSA" -C(.6"-"
2-<hF< A< 48-2"<, - A& +-. 2" " -B(<(-. 2" ((.6"1%,(."2%3*42+(+($. @*1"-".$"
(%= =", H"<-02K 4 FICB (H($. " AR L+ SREB(<-&"$A"A*&(B($%2"2+$A((2"+$"
+*(4"(6.84-.<* BHC(2(.6 "2003*A2-+(+($Y02" 4 ¥ (¥ 2" " AX ¥ 42 4B (- (. H (4"
3$A+($."$="3BH*A"- ") SH&X'6*"N D$.*28"PiOFI@" "4*2*-4<,"<-AA(*"$E=SA"+,(2"+,*2(2
(A4S F 2B <($<YO&AY0A-&"+,*: ¥ 2" 4§ +* " FERF 321 - A" Gl *-+(CHI+*4*2+2 (. 23(4-+($. 8
+X1U=$A: A+ (CH R (+, (" F 0 2(=(<-+($."$="+ * BB["-+- @1, * "2$<($<YBod-&*2*-4<,"
H(&&"B(CH"+ *"<A*-+(CH'- 24 < H($."-" <$.<*3+06-&" 20612+~ N 2+%Q*:-"
34ABC(*2"+ ¥24$4T." "“062(<'V6.*43(.2"(+2"-44-+(C*AD"H. ¥ T-:3&*"$="+,(2"<-."*"=$%."

("% 902(=(<H($."28%. 2<-35" X +(+&*I<n"#&'S"#)$e. (1.%6$n*-#)$S *&$&8'$g . #+&"FB4

32



Y;Q;hC-/+,1-/2!L$4581IC , %& , /2! (-%t!4#, DS/ " +-04@

*3(&*321"BB["-+-@" +,* '=(42+"3-4+'1$&(6, (A Z3(<'3$*" K8'$N.0.#'$:+9)W & *$

D#, (#HI(+*2<4(1*2"g(46(&"&N:6" - +*"(."+ ¥(A"*2<* +"4$",  *&&"3-2+"+ *'0(.$+-%4"(."
A*<$6.(+($."$=2(. 8+,*."-2<* (.6"+,45%6, "3%A6-+$A41"("+,*"4* Y. <(-+($."$="2(.@"
NO-<H&&(2+*48"HB"L@" M, (2" @H4-+(C*'=4$:"+ *'3$*" -&2$'C$)*2"+ *2+$4B="

Z4- <(2<%2"Z&$4* +(BB2.<(.6"<%4*"'=$A3(&*3218"+ B 4+(<(3-+(.62%==*4* 42" #*4*" =4 %"

=4$:"*3(&*321"=$4"F 1 *-4"1%+"(="+,*1"&{"+ *1"*2<* "*""2+4-(6,+"+$", *&&@"

L, 24" -44-+(C*2 44+ T38$A*"2"321< $&S6(<-8"2+(:0&HA(.6"+, " <4*-+($ $="+,*

DH (B B(+<, WHARTID(B. XM+ (QRY62+AATEF G (A46(&D2"F2<H A +F" *&&" -
% (42<* +"+ 45966, " Bo46-+$4D., (2 "2$%. 2<-3*"-82$"*:38$12-"<, 0b4< "2+ 1&*"86-."
(2+4%:* + 21 +*2(UX"=4$:"+ *'BB["+- "+$"2061&(:(.-&&1"2%666*2+"4*&(6($%2"+[**2@"
=$REBH(.6"Y UYL +-)*."=4$:" <N"H&'SF%.18. (T 8'SDH, (#+BPIPCH4-.2&++"11"DS$,."
9(-4'(""PISR'@
ATS'BQ+E*$>'1 HE&B'S) - HES+ $&8'S, %% HS(+-T$0"%6%6b$8" 0 #1$,.(*&$&+$'0")'$&8'S
gDf=7FGXb$08+$9#"-*$&8'94%e. (1.%$&T*$8.95"#)$&8'SQ+&*$8/((WSSW4"

F*$"$>/%% $&"T$S.&*$-8" #*$k/*&$08 HS&E'STH. ' $8"*$*& (/- T$.&*HB%S 0b$
S &S ) S (S(HS>I&$% S, (+9$* ) $&+$*.)'$0.88$. & 6"+ 8&$%.

M-$)"#-')$88'S0. #+&"/(0$"#)SOWS*B(0)SAL) $(.)$+/&PSiX/#$#+0Cc$CB.%'$8'S.*$
>06.#)$0.88%(" 1'cEDH&+$&8'$S b $?/ .- Th$'B)EB'$*.)'ch

M+$0'$0'#&$)+0H#S" - (+**$8&8'$*8"%'S " #) $*%" &' $+ $&8"&S$ (/. #) $(+- Th$08.-8$+,& #$*%.)$
"#)$*8.,&")$/H)'($9'$"&$&B'$&+/-8$+,$%.0.#1$0' $.8&4

D$9+0')$+#b$)" S$.#S&B+/18&1$ " #)SIWSA/.) $&+$'PSjv+/$"($0+#) (#1$S'(8"S*$
">+/8$88 *$(/ #$08.-85.*$ 1/ )S>WSEB"&$>"*8$/S+H#S08++'$,/(WSDSS %" W) $k/*&$#+04S)
*B+/9%)$& %% SW+/$&8"&$08'#$% *&$DS$-"9'$&8.*$)" (T$0"WSE+$&8'$)' S&B*$+,$E'%%b$
8")BH+ESW'ES, Y& $&S' S(/. #+/* B %" &4

1&$-'(&" #%WDh$. 3D "9$#+8&$9.*& " T'#b$.&$0"*$k/*&$>",+('$&8'$-+9.#1$+&BEH-D$08+$
&8'$*+/%*$,(+9W>+b$&8"&$" Y INSE % %S0 BB -AH'PISR" @

IG1-)1&" 8 (%™ /1&-11, 20" 7% AN &=,;' [ -$(-70"] " $%!%1 .13, 7-%" <&

33



L+ (2+$4(<-&"2963*42+(+(SBAASY6. (.6"+3(&*32*" -4 4-+(C*2" Yo 2*"- 224*-+(C*"
(:23(4-+($."S$8 " <(F-H(< "2$%.' 2<-3%8"1%6+"$" $+" 206 33U &*32 121" 4% & (6($%62"
3%.(2,* +"$4"-==&(<+(F@"NSH-CHAG"+T I*4(* <*2'$="34@*(U%4*"-%4-2"$" -C*"-

B, $A(<" =& (6", -8 H(+, 28" (-6(-+($.8  "<SU&I*" :(2%.*42+$$"-2"1*(.6"

DB (" (+, "A*&(B(PL"-"2% 3 42+ (+($U B€YB(C(E."+ "+ (*C-&"-6*2@"

Z,IE" /$*$8—18" /2l DOU$*$&-+$ = /1-/2!D- ((8/5;!
A21<,=*+"-8"NO_PRHDY & 8+)*$&+$*+#., WSVVAS)"&"$(9" #$(%"&. O'%WS/#.7/'$"*$
£+9'$8"0'$)'0.*)$9 " H*$>/&$H+$9'&B+)$8"*$*8+OHSHS'Y &('D'$/&.%.&WS-+9S" () $&+$
"HWS$+&8'("4

ZS4,(2"34SWHe$" 1" 296<<*22 =0 (&R" " +$":-3"+ *'B B["-+-"(."2$:*"=$4:"$4"

S G4, 5A B (21((H (-, UR2EAS, G AE+ FADH G -CH 4*2%-4<, 5 " (2"34*C(S% B IFS "

-CH'9p2* " *&F<+4$. (XY IH(3:%.+"2%<,"-2"BB[", *-'2 *+2=$4"3*4=$4:-.<*"- "<$:352(+($. @"

L,*" =(42+"3*42%."+$"%2*"- ."BB[",*-'2*+2"-."*&*<+4$.(<"<$:3$2(+($.-&"+$$L2"H&C(."

1%<(*4"#(+,Ng/*.-$, +($"$M+%+$Q"(,+(ORHEAL, (2"(2"-" (..$C-+(C*8".$(21"-." 34 (:(+(C*"

*T3E$4-+($."$="BB['<$:3SP+($."<4*-+*"$C*4"S_"1*-42"-6$"*:38$1(.6"-&3,-"14-(.#-C*2"

2$96./2"=4%:"+F"-00'(*.<*B X" G2, (2 142" <P, <K A 4-+4"$. (L (:(U (.6, (2"
4-("-<H(C(+IBAM X" *.6-65" ("% +-& T 4<(2*@"]%< (*4%62*"+ *2*"< . 6+2"(."
|4-(#-CF-<+(C(+1"+5$.2<($%6281"+$"(.=&%* <*"+ *"BEF-&11"2%"*.&1"$3*.(.6", (2"
AU - B(6, (2" <$.2<($%D Y66, 344 2@ L, (2H-2"+ F = (A2+"+ (K 2B <
<Hheb-(-$%.+"$="<GAABE"S. "0/ ($72(6.-&" (" %2 (< "3 4=$4: - <*8 "-"64$%.14*-)(.6"

T3 +-8"3("<"$="BB["1%2(<"34=34:-. <*@"

AW$S%6' & H1$1+$+ $-+H#&(+06hSil-. ($S". O'%WS.#+ (&)$8.9%%, $ #8+$8&8'$I/*.-$-. (-/.&DS
HH&(. 18 HLBK/* &S *$I/-BS&+$SEB'BI/*.-$ *$&B'S&'-BH+Vo+1 .-"%$-+OSH+#HE&*$0.&8 #$&8'S
HWH*E'947§%++*28"7 @8"M"?$* &*48"A@"O_Ph'@

1"|%< (402" 3(*<B+ x| 4-(H-C*2" 4*YYo(4%+ *"2(6.-&"+F*"%p2%"-2"- "-6(+-+$4"(."
<EACH(SH(+, (G AEIEE A A ARG R W, (2 S (A -4 (<2

#(+,(."+,*",%:-.",*-4(.6"4-.6*8"  2%<,"-2"-"<1:|-&@="+,*"BB["'=4*Y%*.<(*2"-4*"%2*"
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(4*<+8&1"=$4"2%.(=(<-+($.HBPIY %6 (4% 4-.2352(+($.81R" (2" 1*<-%244-(#-C*  2'<-3+%64*"
11"BB[ "“4* " &SH=A*Y Uo* <(*T+#."_ @S"+$"ROMUYS, -4+ *&$H# 8-."-+"+ ¥"&S#"™* "$= "
+ X0 RA(6 - 6F @ Y- F-A(6"  4-.6%"(2"-334$T(;-+*&1"0G 8 "NUB"
B+, 5" (6,"=4*Y%* <1"4- 6*"4$33(.6"4- :-+(<-&&1"-2"H*"6*+"$& A @' Y'($:+4(<"

+*2+28-"%.-1&*"+3$" *-4"=4*Y O%p* < (*2"-1$C*"-334$ T (:-+*&1"PR)NU @

AF9%S8"$"-&.0.&WS.*$.#)/-)$>WS-06+* #1$&E'SW*$"#)$>WS( US¥ I @HBBHWS
WS+SHHLS+($"%' (& HLS>WS"H#WSO'-8"#. *0S1&8 #T #10$-"%-/%"&. #134$g+*&$+ $&8'$
S'+S%'$"($('9"(T">%WS#*.&.0'$&+$&E'SSE H+O H+HS+ SNW'S-06+* #1 0$.4' 4508 #$&8'\
Y+$&B' (S WHS&S' ($0"O'$S"&& (HS*. 1#.,.-"#&YWS-8"#1*$, (+9$>'&"$. #&+$"%S8"$

0" O*4'8L*3&-."0__O"@

L,(2"(2"-"2*&ZA*<+*' "<4*-+(CBASW*ei«$: *4<(-& "BB[™* Y%(3:*.+"$4"34*GT(2+(.6"
1062(=(<-+($. 2B=+H-41-CH" $+I* " 3EPLH @1 "&(FISYo+2(F KR (+S="+ (2"<4*-+(C*"
BASWH<H@'3A*C($%02&1"-22* 4432 +"1¥"<$. 2(*4* ™ Up ¥+ (<-&"+$ ¥ TI*A(* +"H(+,"
*3(8*321"2%==*4*42" (@{:B=$4":%2(=(<-+($."3%43$212@'3%I&(%+-1-2* "$="346
AF<GAFBB[" +-"254+2=4$:"* 3(&*321"C* ABABC(*"- o+ (<-&"-334%$-<,"=$4"+,(2"<4*-+(C*"
BABWH<+HSEYY6*2+($.252)*" —+"+ *'[6(..(.6"$=" +,(2"34SWHEK&Y'* "G (&&"+2$%.'2"
$="B(&*321*"<A*-+*" + 4$%6,"3%4*" 2% W*<+HEAWD2$IW*<+(CIA$L22+2"- ™

-&6$4(+,:2a" NSH#"#(8&&"BB["*3(&*32C*.+21+":-33%  "+$":062(<-&$4)2a'A%4&1

2%6IWH*<+(CHo2(<-+($-. NS4 "BIW*<+(C2.(=(<-+($.a"

Z;0ID-(($/5'BU(, 48, /+d(;!

H2" (L (F(-&2+-4+(.BBS(A8-"*TI*A(* A+ #-2"<-AA(*"$Yo+ "(."+ " <4*+($."$2-"+4(1%++"
1062(=(<-+($.4$"N-.2'7*46*48" 5 (88 ("[Y6&*)*"- . 0 &t (+,"$IW*<+(C*":-33(.6"+$"-"
1062(<-&"2+-QN-. 2" T*A6*4" = (42444 %:- "BB["2(6.-&2"  #,(&* ™" *%4$2%46*$."
<-8&*'B(8BE-[Yo&*)*'$I<4-+X", LIDHCH 4x* | @A AGE-&H" 2+ +"<-&EFOFHE" "
1 ORTBRA(* <R B34 C($%62"<A- (-&"$3*A-+($.2"=$4"+ *"4*:$C-&"$="-"14-(."+ % $2(D
ATIHA(* +"+38$1F  ""2(:3&* "$CHA&-1"*+,$' "%2(.B+ ¥ (:-6*"$=" +,*'=(42%:-."BB["
4*<$4'(.6"$="14-(."-<+(C(*IN.1/($a3@"L, (2"#-BS-"* "(+[.+$"-."(:-6*"*(+$4 8SC*4&-("

B+, " AR &R 122" &= M= (-8 &L S (B K352 B =" F - CH=$4: 2" "
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(AHA2*<HR KD 4 CH&( XN, 1/('SS B %02(<-&"2+AY<+Yod B (¥ "H(+,"<$A4*<+"
Qo:1*4"$=" $+*"C-806*2"3*4"|-A@"L, " 4* 2Fe&H (2 F T I*A(:* +1<- ¥ 2%% " ("Z(6%A*"- "
oA IBL.IYS=%.&, ((N=9"=.1-2U"7$0IS, ;" JAL_.0.;I5DIKNI"'<0,-IY™ " = Z; .f)IL,(2"
(225 T+% % e $i3E2(+($." +,-+*: 3812 F 42068+ (B%:*2"3ASC (" 11"=$%4" |- 42="

BB[".$+-+($." #(+,"-"(+($.-&" 29%IW*<+(QA2(<"34$'%<+($."+*<,.(YI'@"

Z(6%4*"c/"L,*"$4(6(.-&"N-.2"7*46*4""PiOR "(:-6*"-1$C*8"

Z(6%41/"L,*"4*2%&+ (.65 +-+($."-ISC*"#(+,"+,*"N-.2"7*46*4""PIOR™"(:-6*"*T<&%"™*' @
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L,* "4¥2908+ 2" HHHAE <+ (" 478+ ($."+$"34SC((.6"-"4, 1+,:(<"2+4%<+%4*"- " *&F (<"
(S$41-+($. @HH-2"(H54*2+(.6"+$" 5-4™1962(=(<-+($."$="+,*2+"3($.**4(.6"BB["*C*.+2"if"
1%-42"-=+*4"+ (A<-3+%41G"P_"NU"6%(*"2(6.-&"(."+,*"&$#*4"3-4+"$="+*'C(2%-&"BB["
AF<GA'(6"BAFC(*""2+-185"- " 4* B+ (+(CH'2+ A< YA UL B +-+54. 8" H(+,"+ "< $: 384 T"
HUBARG=" - CH=BA: =" 0% R0 2 14" (C(+ 1" +$3 25 <+ (B, ="+, ¥ (--6*3ASC(*"
I B 44, GG (<< (C(HL@* "%62(=(<-+($IBA$<*228 2$"(. <8I 2YHIWH<+(C*"
A4 BRI AR, (YOOR2N T+ ¥ -33&(<+H($."$="1$*4."34$ Yo<+($."C-8&U L. <$4354-+(.6"
0/ ($ A2 Yo+ i H($. B34S U< -BAST -+ &L+, 4% Y0+*2"$="1962(<H(+, "

+,(2"%2(=(<-+($."FHA(*+ @

IG1-)1&" 8 (%8 /1&-11,21BL . IY$-%.&, (\N-9"=_1-21U" 78S, ~-; " IAl__0.;!

5DJIKNGR!

!
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[;!BU(L™4-4§" /1-/21BU-8%/-+3" /1" *IDO%$*$&-+$= /1-/2!D- (($/5!"" ,&#/$70,dQ!

eJ0!, +-110PP]f:!

HE&+,$%6," ¥ (<-&"42%-4<,"#-2" $+" +,* '$A(6(.-&"(+*.+($."=$4+, (2"34SWH<+"#BA2'
(A2 5 §12" BAXC($%28A2* " =$4™ (<-&" 2$.(=C-+(S$."-. " %2(=(<-+($."$="
BB[" -+-@,*" 4*2*-4<,"3-3*4"<-&&'EM-"0@("$g/*.-$+,$&8'S; (" #BI1";-."K%P8"9,-$  &("
1(P8O8"®,$.6"X -$P"AO__i#-2"*T-1(*"%4(.6"+,*"4*2%-4<,"34$<*22"$="+,(2"+,*2(2@"L,*"

3-354"2+-+*P

NSM+#., -"& +HS(/%*$9"WS.) HE&., WS&S' SO H&" % $*&" & *$+ $&8'S>(" #D$08.-8$S(+0.)'$"$
("%@.9'$*&("& IWS, +($O+#. &+ (H1$>(" #$"-&.0.8. *$S+&HE."UUNWS/* /%$8+$
#I(+,")>"-T$&S' ("SWQ $ K%8'@"*+"-&"0_1'@

14"0"< 4% <(-&"+$ " BABWH<+"H$4)"+ H* BB[*3(&*321'-+-" <-"*":-33*"  +$":062(<"-."
2$%.' @1.-8&12(.6"+ *"*+ $2" KW' +"-&0 i "™:3&$1* "+$":-3 "BB["-+"=$4BM-"B("$
gl -$+ $&8'S; (" HNBASC(*" - "$33$4+%. (+1"+§"-22%22"- "-33&1"+*<, (Y 96*2"*C*&$3*"(."
+, (24 G425 A< AN HIBRBIFT o+ i (<-&-&EBA(+, 12" (",
[062(=(<-+($."34S<FADNE* 424" B(F*A(.6" + ¥ *+ $2 "+ ¥1"*:38$1F" 34$C(F "
(2(6,4"(. +$+,(2"(2<(3&( @YU +"-&0__i"=(422+8">%.*8)$"$*+#.,.-& +#$(/%'$>'&0"#$
&8'$"95%.&/)'$,$" #SVVAS0"O', +(9$"#)$&8'BE8S+,$"$9/*.- Vo SHHRS *42+-"(.6  "+,*"
K" +"- &S & - 2"(:3B4+-.+"(. "B-(. (.6 """ *+-(&*"-#-4% *22" $="+ *":062(=(<-+($."$="BB["
‘@

K%"*+"-&M)"SS #1$8'$-8"#1'$+,SVVASS+0'($# (1WS&+$H#+&*$0+%/9'$"--+() #1$&+$

&8'SN'-8#'(B*$%"0b$ #)$88'$S'(+)$+,SVVASE+$8E'$H+& G &2+# () #1$8+$

N'-8#'(B*$%"0b$88'S('%"&. +#*8.5$>' 80" #$9/* -$S.&-83"#)$&8'$, ("2/'#-W$!,g3%+,$"#$
H&(IHES FABK Y *+"8B_ '@

G$+&#!gl&!L " 5hi*D!j!2!

j444308'('$-SWSKHS"#) BIRERSD#$88'SgDNDS*&"#)" )b $&8'(‘$"($565$S.&-8$+&'S*$0.88%
09 &A#H'S H&'(0"%*$"9+#1$88'94SDHSES *$0+(ThS0'$-8++*$88'$/*/"%$S. &-8$("#1'$I6KS
SHSM$0.88$&8'S, ("2/#-W$,0$.#$&8'$("#1'SIUUSK SHEasH Y %% WS T'$&8'S
9"Y.9"%$0"%/'$+,$"9S%.&/) SFISSWSEHHSIebS VIDRHH $+ SVVAS('#1'$, (+9$HALS
&+$5ALASDHSES . *$0+(Th$/#.&$9e$0"$&++T$). (-8IWHS>'-"/* $&B'$+H%WS).,, (#-'$,+($
). (HESI# &S $&B'S-+H#*& " HESHASD, $0'$-8 WSADHS #)$0.&8$-WK HO SERBIEKLS
&8/*h$&8'$S.&-839"WS$O" (WS, (+0$6K$&+$5HSS. #S&E'S("#1'$+,$&8'$565$S. &-8$*&' S*$. 4
A"+ +"-88" | @
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="+, *"4- 6*"$="-"(.2+4%:*.+"(2"[*+#** "fINU"-.""RPQhNU"+,*" 34*C($%2"*Y %0o-+($."*=(.*2"
-"NU"=4*Y%*.<1"4-.6*"*+#** "fINU"-.""RPQhNU":-33*"'+$"-":%2(<-&"4-.6*" I*+#**"OR"

-"PoQUOLIMS+ % 42@ ™
33Hz--> 33log" x 40-36.6 = MIDI rote 24
4186Hz--> 4186lod" x 40-36.6 = MIDI rote 108

{"B$+*/"1."+,*"'K%"*+"-&'$<%:*.+"2+-+*2j444$08'('$-SWSKHIOHBVG) GP#$&8'$gDnD$
*&"#)"'() r'1%+"(."<-&<%&-+($."$="+,*"*Y %-@%."n"P @@ fhfhfhfhfhfhfh 8"-.' n$B"+*"
4*&-+($.2,(3"I*+#** "RR_"-.""PO".$+*2"s"RR_"n"PO"s"fh@hhhh"3$22(1&1"-"+13%$"$4"4$%.'(.6a"
H&+,$%6,"+,(2"3$224"4$%.'(.6"$4+13$4* 2% &E2& (++&*" (==*4* <*"+$"+ *"$%+<$2"- "
(.+*6*4"0nL 1" $+*" % 1*4@

R = Range of MIDI rotes:

where ¢ = 40

where x = 1.1

where Max Amp = 200uV

R =c/xlod"Amp

40/1.1 x (200l0yY) = 83.6738 84)

Taking a range of 84 notebetween MIDI rotes 24 and 108\ u et al,2009).
K%"*+"-&"+,*."%2*"+ *"'=$&&$#(.6"-&6P4(+,:"+$"<-&<U&-+*".$+*"3(+<,* 2HA$:3& (+%™*"

$=2%6F +F (. SH2"H(+,(."-."BB['#-C*=$4:/ "

Pitch = mlog!"Amp + n

where ¢ = 40

where m = c/x=m =-36.3636364
where x = 1.1

where n = MIDI rote 108 = C8

(Wu et al,2009).

K9 +"-&"6-C*"- "*T-:3&*$="BB["6* *4-+*" $+-+($."*4(C*"=4$:"-" BB['[4-3, ",.1/(*$
SH$]SEET"+, *'34*C($%2Y%6-+($@"L, *"BB["-:3&(+06 " &* C*&2" #*4*":-33+"+§"*4(C*"+ *"

SAFB(H, K 2%6F A+ K W -CH&YL6+, "<L<&*F B*4*" %02+ "Bl +- (. S+ %4-+($. @
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Z(6%4P_["K%"*+&2A<-&*"'Z4**h"BB[".$+-+($: @

Z(6%4PP/'K%"* @2 &*" Z4**h"BB["2*6:*.+-+($."-.""-  :3&(+%"*"64-3,@

K%"*+"-&b2"=$4:%&-"+ *"'4*2%&+"$="-22(6.(.6"&S#3&(+%'"*2":*-2%4*""+$" (6,*4"
3(+<,n.$+2@"

[;101",%+$/51 30!, +-IIDO%$*$&—+" /IM " 4801-1-/2!D - (($/5;!
BT3*4(*+(.6 "H(+, "+, =$4:%6&™." "+*" $+-+($." BASC(*"I1"K " +"-&" <4 +*". "
$33$4+00. (+EP4"<F:3-4(2$.H(+, ", ¥"=(-&"-+-"+ *1"34$'%<* @& AG(UH(..*4"F(4"
A-%68"5YAZ5-+5". "+ ' TTY <Y * +-41" <M-.'H-'$GH#) (SFEE&"-TB,*."C(#(6"+,*"
-4<,(C*2%="+"E$1-&"F$<(*+1/

AULHSW" (*$+ $HPS0+( 8.-8$.*$>/. %8 $+#S(*S-&$,+($+>%(0"&.+#bS(*S'-&$,+($)"&"b$

(*S'-&$,+($'YS'((9H&ABL<EN 7 -P-7.)'1B&<$U!-7;9'D1L"%%1.!.~Z.&, = . 7%$!" 70!
%1.10"%"1%.;;19-<)" $5%42*8"A@"O_PP"

K$4)(.6"+,4%%6," +,*"=$4:%&~." 4*2%&+(.6".$+-+(BASC(*"I1" K%"*+"-&-I&*" ™. "
%."*42+-."(.6"$="+*"*Y%-+($." +*1"™:3&P1*@'L,* "2-:*"0l;!".  $+*'-"- 3&(+%"™*"

LRDURMBIFHA(CH" # %" KTIA(H +( B H(+, "+ H(A"™Y %o-+($. @H"=(.-&"<,*<)(.6"34$<*22"
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H-2"<-AA(*"$%HL"-33(.6 " FUHA(CH SRS 0L~ $" (]6(<"d " 2FYYor << 4
COH(6"+, " $+-+($."#, (<,"-8&2$"<$.=(4:%"+ ¥'2- ¥ 4*2%p&+2 @, *" =(.-&'$+-+($." $="+*2*"
472068 2F%. " &()F"-"4-'$" 2FH"$=" $++28" * <H'K " +"-&"<-8&RBN-"%'SN("$g/*.-$+,$
&8'S; (" HABL ¥ A*2%08+(.6" $H-+(Bi-1 " BH"A*&AN B<VD&H VAL B+ <" GG+
2+4%<+%4(.6"+ 4$%8; (+($.-8&LU*<$6.(U*":%2(<-&"2<-&B2Y"3*4,-32"H#,+"(2"

<$.2(*4*" -2"3$3%8&-4":%2(@

IG1-)IKIBU-8 (1,10°D-((,2!?"+,%"1J 0!, U-8$/-+$" / Q0P . (8!

24, 02 9R"S. "+ *"|-22"<&*=AS: "+ ¥ K% *+"-&$+-+($. "1,. 1/($5H$S"1'$KBP62(.6"
P@PY%g"-2"+ *"4*=*4* <*@

GS+&#1g!811" 50P<8 (1j!/!

A" R_nP@BK@Thihfhfh T A&$6]IH:3"s"ORS6[} "STRQ@ _Q_CcERQ"
RQ"~""."s"P_Q"s"0!;!".$+*"h"

*@6@"OhP @B @hf&$6(}"TAR@h"s"h_@P_cS_Ph"s"0;!".$+*"h_"§"9R

? 74, 10M(2"HR"S."+,*"1-22"<&*=/
&R_nP@ehdfhfhfhfh"T""PP@Q"&S$ER @iccSOcs™ "
G"~"P_Q"s"0L!".$+*"hi "

*@6@"RR GEGRR_&$6P_"T'@8@h"s"hi@PfQP_c"s"0!;!".$+*"hi"sMR

S-%.FL* =%&&"<-&<%&-+($.8*2%&+(.6". $+%A$:"+*2+(.6"+,*" K% "*+"-&"=$4:%4&Q"

(<& "(/"H33*.!(T"7/"L-1&*"P" 7+ & #1E/$'&$" %S, +(9/UK */%&$3-6*"P_S@

L *T-1(-+($."$="K%"*+"-&b2*+ $'$&$61"34$C(*' "-"C-&%-I1&*"$33$4+%. (+1*FI&S4*"
R R (<2102 =$A" +, K002 (=(<-+($."$='F(&*321 " +1(."-"34*C($%2" 2+ VAN SH*C*48
S2"0(4- GNP $I<- A4 (K Yo+ AR 2*-A< "<~ EE=HSE" (#** #1$88'S

VO'-&(+#-'S8"%+1("9%$, +($88'$g/* .-"%S$; (" #-"SBH-+2"
NT8'$S(+>%'0$.*$88"&$E&8'$("0SVVABISES*& (" 9S+ B/ WE'D"&.-D$("H)+ @6. TS
#19>'(*+ $%. &8I SO/* -"%$ H&'(*&ASM+S8.*&.-"8')$"#'WW* *$8++%6*$"(‘$#")) $&+$

)'-.S8'($&8'$-+9S%'Y . &WS+ $E&B'SVVAS>' +('$ #WS"&&'9SES.*$9") $&+$"**+-."&'$.8$0.&8
O/* -"%$S"("9'&' (*h$ " #)$&8*$.*$"$O (WS).,,.-/B&S%'IBD(4-.-"*+"-&"O__f @
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R;IBU(L™4-+8" /1" *IDO%$*$&—+$" /1-/ 21D - (($/5!"" , &#/$70,1d0le 1$™ /5!, +1-11
OPQYF;!
AF--+() #1$&+SN'-8# (B*$%"0bS&E'SS. &-8F"H#)$.8*$-+((*S+#) H#1$, (2/'#H-W$,+%6%+0$&8'$

Y SHEHE."Y$('%" & +#+8.Sh$08.-8$.*$*8+0#PS, SWS> BHY SHIB6 3P ($.6"+"-&"
O _PR®

E*2%-4<,*42'9,%"2($.6"]$$"*+"-&""O_PR "%62%%2(=(<-+($!=$4: %8 <$43$4-+(.6"

RN'-8#' (B*$%"OBBA"<4*-+(.6"=4*Y%* <1642"- "OLI"3(+<,".  $+*2@"L,*1"(.<$43$4-+*"
+ (2 2T ($."$="BB['=$4" %2(<-&"4* 2% &+ 2" =S4 M A<, "3-3*4"<M . 1#. .-"& Bt
+(SVVASN(2/#-WSMS'-&(/9$"#) SV )$VI+&. +#SN"&/(*B @ +,(2 "2*<$."

T (S $="- "BB["002(S(<-+($."F+, S+ A" (2 'S+ ¥4 "Ur=HA* <FHS+ FBBE(<-+(S."
$="+ FZr<, FA2']H (- BB %2(=(<-+($."3AB< B0+ -+"(2"(+2H&-+($.2, (3"H(+,(."

2($.6"*+"-82"BB["*Y %-+($.4"
RQIT, ., 4'M,&#/ ,4IF-3;!

L, (2"&-#"*2<A(1¥2"+ ¥ 20| W*<+(C*"B*4<*3+($."$="-."SIW*<+(C*"2+(:%&%62@"1+" (2" $+"3*4=*<+"
Y Q- +*& 1" F2<A(142"3*$3&H\2"4*235. 24 $4"3*4<*3+($.2"$="= &Yo<+ A %6 &62@"L *"
2+(:%89%62":(6,+"1*"-. 1" %-2064-|&*"$IW*<+(CB"#(6,+"(2"-."*T-:3&*@"E"-"#*(6,+"(2",*&"I1"
SIBRADPI K 8P (21((<AR2X G KAXT(21 BB (A", A K (6,4 (.<4*-2 *(2" W92+
GH(<-I&F@E"P)B -2 1K(.6" K& B A AR X (27 (6,4 SR
SH(<H-IFB(H, (2" (220 4+ KA 25 % $966,"+ -+ "+ *"3%42%." $&'(.6"+,*"P)6"#*(6, +"

S (G- (6, + 8 R+ KAESHH&.-">%'S).,, (#-AD5; " 4 ($E-TF
<-8<Y&-+@"L,(2"fB1*"S"64-:2"-2"- "FT-:38*8" +,*"D5; "4-+($H(&&"I*"+, WY $+(<*-1&*"

H5(6,+"(.<4%- 2% (C(*"11"+ *'(.(+(-&"#*(6,+ ["JND Ratio = 5/ 1000 = 0.005

FA(CH' ) BH(<H- &I (=24 < 1" % &+ (3&L(.6"+,* ! FHH *(6,+"11"+,*"D5; " 4-+($ @

D5;"+,4*2,$&™ <$%&1*"-334$T (:-+*"-."-"*/ 3000 * 0.005 = 15 granis

H2"-"1-2(2"=$4"*-2%64(.6" 2% W*<+(C*"3*4<*3+($. BH(24-+($"1*<$:*2"+, *'C-&%*"I1"

(<16, + <1008+ (B&(+S SI+-(."+, ¥ D5; @ HE&+ $%6," $+ 3 4=x <€ 2*"
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3*4<*3+($."(2" 2% I WH<+(CE (B[ %-& 28" (16+2"$==*4"2$:*"<-&<%&-|&*"<$::$."64$%. "=$4"
*-2064(.6"$4":-33(.6"3$22(1&*"$%+<$: ¥ 2@, (2"<-."-&2$" "2 "H(+, " *-2% 4% * +2"
206<,"-"F$%. " Ad*22%4* T*CABA] @"L,*"2:-&&*2+"28%."-" Ypo:-."<-." *-4"(2" 2-("+$"[*"

L@ O"A-22002 @""<( 1*&'=&Y6<+%-+($."(."2$%. "34*22064* & CRRT T2 +,*" %%, (+"

+1_+I|(2n<$.2(l*4*l " IWO/02+H.$+(<*_T&4_‘:*4*_<*@"

L,(2"(2"-"4-+($"$44/0°(1/20) = 1.122018454301963

H.1 " %&+(3&(<-+($."$="-"15-2%4*"FA]"I1"+,(2"4-+($"4*2%8+2"(."-."-"(+($. BT FA]@"Z$4"

*T-:3&*8"+,*'D5;"*1$.""+,*" 4*=*4* <+"&*C*&"=$4"A-"(2/

_@ O"A-"T"P@POO_PQRSRf_Pihf's" @ OORR_fhi_Qh"A-""

9,$$2*"- 1"A-"&*C*&"-.":%&+(3&1"(+"I1"+ *'D5: "4-+($"#(8&&"4*2%&+"(."-."-" (+(F'$EFA]"

PR"A-"{P@POO_PQRSRf_Pihf's"PS@c_QOSOfh_OOCRI"A-
O_&$6"PS@c_QOSQfh_OOCRI"T'FR]"S"P

0%&+(3&1"-.1"A-"&*C*&"1"+,*"D5;"4-+($".%:*4$%2"+(:*28"=$4"*T-:3&*" | 1"$#*BS=f/ "

PR"A-"{P@POO_PQRSRf_Pihf'{P@POO_PQRSRf_Pihf'{P@POO_PQRSRf_Pihf"s"
Pi@ccSSOShORCPOSR"A-
O_&$6"Pi@ccSSOShORCPQSRHIR "s"f

H2" ¥'2+(:%&%62" (2" %&+(3&(* 11"+ ¥ D5: " d+($"+ *4*" (2" " (+($."$="3*4<*(C*"2* 2-+($.@"
L, (2" -2"1%* "-33&(*"(."K %" *+"-&"-."2($.6"*+"-&\2": % 2(=(<-+($.":-33(.6"*+,$2@"
>2(.6"+ " D5; H(+,"+ X0 " 24 4 B="G K2k (+6. 58"+ 4 &-+($.2,(3"=$4"-. 1"
(<& (Z2HAR < (1 (224 A (&K
O€"PNPO™"s"P@_SiRhf_iRfSITIS ($"$="P"2*:(+$*
H.1"=4%Y%* <1":%8&+(3&(*" 11"+, (2" 4-+($"#(&&"I*"-."-" (+($."$="P"2*: (+$.*/
RR_NU"HR"{"P@_SiRhf_iRfSiOiS"s"Rhh@PhfchPSPQ_QiONU"HIR"
Pf_@QPNU"9P® _SiRhf_iRfSiOiS"s"PfQ@SQQfhcfcfPiRNU™IIf
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H6-(.8"(2NU"(2%&+(3&(*"11"+,(2"D5;"4-+($": %&+(3&*"+ B LS +H# #&. "YU BN FH & &" 4*2%&+"(."

S (H($IG2R (+$. 52 A& (CF S BSHA"S=" Y08+ (B&(<-H($. @B @"F"2%: (+$.%2/

RR_NU"{P@_SiRhf iRfSIOjB@®_SiRhf iRfSiOiS'{P@ _SiRhf_iRfSiOiS"s"

SOf@OSPPf_h_PPihiNU

&$60NSOf@OSPPf_h_PPihi"n"RR_"TPO"s"f"2*:(+$.*2"~"hi"s"0!;!".$+*"cO

NSH#*C*A8"S." =004+ *4"4*-'(L6"-. "* T (-+($."#,+"(2"-&2$"+A%*"-1$%+"+, (2" &-#"(2"+,-+"

AR (2SR R BB-A(+, (<" A*&+($.2, (PR "+ *D5; " M+ *'D5:"4-+($@ "

L,*" %6+1$+ $&B'$*&. OMBEY62"+ Fb+1$+ $&B'SriNS("BASC(*2"+,*"&$6"$="+ *" *T+"2+(:%4%2@
P_€N&$6F!"~"&$6D5;"E-+($ """ FT+"2+(:%&%2"C-&%*@
Rhh@PhfchPS"NU"n"RR_"NU"S"P@_SiRhf_iRIPQPQ™D5;"4-+($"
&$6"P@_SiRhf_iRIPQP@'SDS_QSQfOISSPRS"&$6"$="D5;"4-+($"
&$6"Rhh@PhfchPS"s"O@hhQSTQS_iRRPfff" &$6"$="2+(:%8&%2"
O@hhQSQS_iRRPfff'~"_@_0S_QSQfOiSSPRS"s"O@hifHORROfihff
P_€'0@hifhORfROfhRQ"s"RIf@QQff_POPCCISP'NU"S" *T+"2+(:968%2"C-&%*@

14+(2"-&2$"+A%*"-P-BY+ Lrin$y$Yo+ Lrif'&. +3BAFC(*2"+ *'C-&UD-"  * "+$"+ *'<Vpd4* +"

2+(:%8%62"=$4"+ ¥ FT+"2+(:%8%2"(.+* 2(+1""FI' @"
P_€/&$6D5;"~"&$6DB:H($ "~"<Ob44* +"2+(:%&Y%2"S" *T+"2+(:%&Y%2"C-&%* @

Z$4"T-13&*/"

P_€"P@RPcc_ PQPSihfh"~" @ 0OS_QSQf0iSS "s"Oc@cPiSficPccQOcc"<Rhh@Phfcl

RIf@QQff_POPccQOCt"NU

B++/"1.<&Y™"("H33* (T'H" 13-6*"P_R$="+,(2"$<V0:*.+"(2"-"+-|&*"#(+,"+ *"

(:3&** A+-+($."$="+ F KA @F<, KA %2(<-& <P AT +@"

{"K*I*4 @&*<,.*4"]-#"4*-'(.6"2$%4<*2/""5%++(.68"A@"[@"O_Pc@"K$$'4%==8"7T@"0_ O @
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R;Ol<((188-+8"/1"*1 T, . ,4'M,&#/ ,4IF-31J$+#3/!11$" /5!, +-11DECE? "+, K6 D-((§/5!

D,+#"2;IL,*"?2($.6"+"-&"=$4:%&-"(2"-2"=$&&$#2/

@'al2#=$. 1" IKcZPZ# " $. 1dIDK!

C8'(P $

> SWSKKHS$E2

S>"* gvgDND$H#+&'$>"*'$('%" & #1$&+SKHSE2
SHWSITSY$,$+(.1.4By$>3

C8'(P $

TSWSQ$8.@3%%+0SXSLHE2
S$+(.1.#SWS%+0$+($8.18SE2$("#1'
>$WSQ$%+0$gDnI#+&'

=#0!01$"/5!,+-118-((§/5!*4,70,/8&)*"4801-T!

$&"(1'&$WS,$>"'SYBEBY $,$+(. 1. #SyEB3$' 35x$56

J#!-/BB1!*4,70,/8)'4-/5,!"*1P;Ql+ " IYPKG6T!

)'s"A",(6," GA"&$#"'n"S_NU"s"RER"n"S_"s"P@hQ
="-2*"s"RR_"NU
="$4(6(."s"I*+#**."_@PNU"$4"S_IMUASN.%&'()$,("?/'#-WS("'#1B
I"s"A"&$#"s"OR"0!;1".$+*" @

2-bl&" 7=.1Uef!
RR_"T"O€MMP@hQ"T"_ @ DR ™ ¥XK 6!
P@hQ'T"_@Mhi"ORO"S@cfH
O€B@cfh's"_@_cS_S_OPROPcQON'T'RR_"s"ff{@_0O_iROSSQRIOR"fNU @
K$5#14-/5 ,1K6T!
RR_"T"O€MMP@hQ'T'S_Ghi"@FPD ¥\ [K6!
P@hQ'T'S_"GOR"PO"s"T@OS
O€"f@0S"s"i@SPfhShiO__OPchQ"T"RR_"s"RPQh@ __i RRQHISELIO"
="/9,4%8" /1" *K6!4-/5, 1+ = IDECHL/ "+, 1!
oL 1" $+*'s"&$60" NU"N"RR_"T"PO"*"hi"

F=3!4-/5,'DECE!/ " +,T!
&$60/Mf"'N"RR_"T"PO"~"hi"s"OR"s"0};!".$+*'OR@
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K$5#14-/5,'DECE/ =+,T!

&$60"RPQh"n"RR_"TPO"~"hi"s"P_Q"s"0!".$+*"P_Q@
2?7, T+ <& <Y &-+$4M$F 2" B+ -CH-<<*22"+$"-"&$60"1%++$.8"+,*"-I$CH" (2" <-44(*" $%+"-2"
=$&&$#2/

&$6Mff'N"RR_"n"&$6"0 "T"PO'ORINH;!".$+*"OR@

&$6"RPQh"n"RR_""n"&$6~0""TPO"~"hi"s"P_Q"s"0L".$+*"P_Q
K" -&1U(.6"2($.6"+"-&D2" Y %o-+($."+ *1",-C*'%2*+*"_@E_"NU"4-.6*"=4$:"+*"BB["
L L ORISR R A (B, R BH G B(+<, "4 658" 190+ H -+ (2", 458 +($.2,(3"
(", (<4524 S="BB[" NU#(+,(."+,*"*Y %-+($."3*4"2%: (+$.a"L (2 "(2,(6,&(6,+*"+,(2"(."
4

@'al2#=$ .7 IKeH55™M " 121-&,=, 7! FI#8IPIZ# " $ _ 8!dIDK8!

?2-bl4"7=_1Uef!
RR_"T"OEMMP@HQUTORMI™'n"PO " ¥XK6!

P@hQ@"T~"ORMthi"n"PO"€@cfh

0O€B@cfh"s" @ cS_S_OPROPCcQOh'T'RR_"s"ff@_ 0O iROSSQRFOR"MfNU @

K$5#IH-/5 ,1K6T!
RR_"T"O€MMP@RTETORITI "n"PO "\ [K6!
P@hQ@F™"ORMhi"n"PO"s"f@0S
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C1 D1 Eb1 F1
0.00000000000793 1.19047619048413 | 1.78571428572222| 2.9761904761984]
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4.1666666666746] 4.76190476191270 | 5.95238095238890| 7.14285714286504
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1$#".$+*" 24"
L *4*=$4*8"- 1" $+(<*-| &*"'(S=44% <<= ¥ <-&<Y0&-+HY <ABBA-+(.6"+,F"-2 %"= 4 ¥
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BB['N U"$4"C$8&+-63&(+%'*28"#, (<, *C*4"(2"<,$2*+."-2"+ *" 2+ (: Y &U@N@L"=&%<+%-+($.2"
[*+f5% M4 3% =<+ $42"MNU"$4"% g "<-"1¥":-33* - YO%0-.+(U"+$"+ 201", -+
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'$(.6"#,*.":-33(. 6"+,*"-:3&(+%"*"$="BB["'C$&+-6%2" <1<&(<"NU"=&%<+%+HK2<,"
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4*2%&@RLE" 14-(.#-C* "NU'(2"-(.&1" 1*&$#",%:-." *-4(.6"4-.6* e 2084348 %<
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!
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-&BB['64-3," '-+- '%2(.6£$.C*42($."=4$:"C(2%6-&"*-2%4** +2"(": "+$'N@
=)&1,!K6lgImiE!"

Ellsll/\/\zzllnll/\z#llnllF#II
HIs"Z#"'n"F#
Els"Z2"n"E

T1.8.1
Qla$"9S%'"*$ #$&8'$* 19" H&H
6lal>"#)0.)&8$*"9S% ' ($("&'$+,$VVAS.#HE24
0$1a$/%%$ 19'#8S0.#)+0$% #1 &8 #SH+4$+ $99S%'*4
0b'a$/%%$0.#)+0$% #188$.#$994
Obla$'19'#&$0.4#)+0$-8+*#$.#$994 $
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L *4-+($"$="5-<,"UAE4$22(.6" 261 +*"#-CH=$4:"("+,"64-3, (<-&"4*34%2% +-+($."$="
BB[-<H(C(+E-"1"<-&<%&+*"|1"%2(.6"+,*" =% && H#(. $H"&* 6+," (C(*"I 1"+ *" 246 %, +"

< $2% 4G -AA(CH -+ A+ B, M =Y08E H( SH&F 6+,"(27). $H." (124 <$. 28+ F 4-+($2"

0 P OORE (B & B, IO A2 2N S - &<Y& K =AY Yo¥ <1 ="
*-<,"<L<&(<H-CH=PA AT+ MU 2%08+(.6".00: A S BEF 2 H(+, (" + =08 & H( S

34$C(*'@

L,*'<,$2% "2 3&*" A —+FH(QEW*A(F " SH-1"2-138*2 AN P =008& (. SH&*.6+,8"
SSHN LY 2138204 (< 246 @ L, 3 +<, N4 %% <1 INU LA I -& <Y &
%D.6"+ *"'=$&&SH(.6"=$4:%&6!gM3nem!IlIHF!

J#,4,T

{"M3!9!&.6+,"$="=%&&"BB["#(.'$#"<,$2*."* @ 8@*<$.2@

{"6la"2-:3&*"4-+*"'<,$2*."*@6@F,1003*4"2*<$.'@

{"4la"4-+($"$="UPE4$22(.6"B:*.+2"* @6 @/16th$="=%&&"#(.'$#"&*.6+,@
0*-2%4*"+,*"&*.6+,"$="=%&&" "#(."$#"* @G@1' (400mm)

0*-2%4*"+ *'<, $2*."2*6* +"*@6@2'5cm @5mmY)’

J(C(=%&& " #(.'$#"&*.6+,"11"2*6:* . +"&*.6+,"+$"*4(C*'4-+($10cm / 2.5cm = 1/16th-+($@
=% *"=06&&"#(.B'(2"R"2*<$.'2"-+"RR8P -:38*2"3*4"2*<$."" (4*44,100 = 176,400)(C(*"

+,(2"11"Ph"+$"-44(C*"-+", $#":-.1"2-:3&*2"+,*"2*6 . * +"#(&&*@"

176,400 /16 = 11,028-:3&*2"(."+,*"2*6:*.+@"

U7, -((D)HE, LT 38/5F 48 01-1+712,489, 1+, 1*4, 70, /&) e K6fT!

1). How many amples in a given frequency (Hz)?
Samplerate / frequency (Hz) =asnples

441Hz at a samplete of 4410G- 44100 / 441 = 100agnples.

2). What is the fequency Hz in a given number of amples?
Sample rate / no. of samplesredquency (Hz)

441Hz at a samplete of 4410G- 44100Hz / 100amples =441 Hz.
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N$<). 51" (2<062252"H ~+"+064. 2"-"3(<H+A*"(+$"-"-2+*43 (NI @+ -+*2

AT8'S:B H T WHW+/$H")SEE("S&E #1*$, +($S" #& #1*PSLE'$8"H)bSES S W'S#)$8.8'$

8"(&4$D$&B HTS&E"&S('9"(TS.*$O' (WDSO' (WS1++)4$70+$0+#BE&S) +ASFS1++)$'W'$ " #)$8
#+&SH+/18DSH . &8'($.5$"$1++)$8"#)$"#)$'W" 4

N$<).*1b2"Y %$+*"-1$%+"+,*"9, (. *2*"3*423*<+(C*"$."3-(.+(.q2"-"2(:(&-4<$.<*3+"+FF *"
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<&B("$S.%%" (86" S#t-+B (2<%22*"I1"&-: *.<$"-.<*4"BC-"X*4I-1%*.-@"K , *."
(*+(=1(.6"23.68"6%0(+-4"-. - <H"-2"+ ¥+ 453 (8.8-42"F" %, <$8" "WDF|D, $+#$+ $&B+*'S
65, 8BG> HIS)HL (+/7 4 XAI-I%*. (2" 2%6652+( 6"+ -+ (=" 1"G="+ 2"+ 404"
{(22(.6" A$4"=-(&"+$"<S.CHL"+ *"3-22($." (25 - B X+ *1= ¥ < (2" HH-) R F LN (+2"

125, <@ T+, "+ INS<) KL A% .Y Yo $ 2" <$O6& 34, -32 1" -3B&(* +$" %2 (<"
SR 2+(HYoH (" A RO Yo+ ) WDSE. 9> (S HIES B - &+ $I66F, - (+($."$=

18" (9+#WbS)W#"9.-$"#) W EBIBDY& "-828"1*"<$.2(*4* @"L, ++*H$."+$"3%8&2*"

(:=89%* <(.6"+,*H2968.$2"+ BB "%62(=(<-+($."#-2"-2" (1354 +-.+"-2"+,*" $+52"

+,*:2*&C*2@

L, (2" 2% W*<+(C*":%62(<-&" ' (+(.6" 14, *"(:3$2(+($."$="<*-+(C*"*<(2($.2"%3$."+ *"-+-"(2"
(:3$4+-.+"=$4"+ *"2$. (=(<-+($."4*2%68+2"+$"* CHEGRE-&"- 2+ *+(< @ "L {BY&I"™"
<$.2(*4F" -2"3%++(.6"+, ¥ K4+ "2B0&" (+$"-"3(*<*8 +$" FCH &SI AP =(<-+ (S 1$. "

(.6 "2$&*&E*"([\(<-+$A"$="FC* 428" " GCH" *2+ *+(<-&&L+B"+,*":%62(=(<-+($."$=""-+-@"
1="1002(=(<-+($. "$="-+-"(2"+ ¥"- 18"+ F"4*20p&+2" FF " +$ <A (CF $4"-F 2+ *+(<Y2(<-&"
KTRA(5 <" * "&(2+%.(.6"+$" (H@"O(4-."-"*+"-8 O _PIRT3&$A*"+ *"(:354+-. <*"$=":0/2(<-&"
2+ K+ (<28 (F(<-H(S."$RMB IS ("&/ (' H) $H % #.&WS) & S * /) $&+S- (" &'S"S
9/*.,.-"& +#$+,5-%.9"&'$-8"#1'$S8'#+9'H#" UD(4-.'-"-22*4+2"+ -+"+ *4*":-1"|*"

* 4 002(-2:"- " (AXA* 24" 206445%. (6" +,* (. (F(-&"<$. <FBH=$A"+ ¥"28. (=(<-+($."$="2< (*. +(=(<"
-+-8"%+"+,*"<$.2("*4-+($."$="+*":1%2(<-&"-*2+,*+(<"(2"(: 3P4 +-. +"=$4"+ *"4*2% & +2"+$" [*"
206<<*22=%&@"L,(2"(2"1*<-%2*"+ *":062(<"*4(CH"=4$:"+ *"2$. (=(<-+($."<-."1*"(2-33$(.+(.6"
=$4"-0'(*.<H2" (=" SR 2+ F (L& L"B&*-2(BA A H-4'((6" (- "%2(<-&"<$. T HO(4-.-"F+"

-&'0_PH'@
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1;!D-(($/5!BU(, 458, /+/dXTIE-8 (1, 41=)&1$&IB 2§+

L, (2" T3*4(:*.+"(.C$&CH"%2(.6"BB["-+-"=(&*2=4$:"-"3%|&(<""-+-1-2*"$="B B[ *3(&*321"
4*<$4'(.62@,*"BB["2* (U%h4*"=(&*2 %2+ =$4"+ (2" 3ASWH<ELHDR* " -+"-" 30| & (<" -+-|-2*"
=$4"4*2%-4<,"BA3$2*2/"L *'ONTBRIL"2 <-&3"BB["-+-1-2*@"L, *". +*4 -+($.-&"P @ _"212+*"
$="BB["*&F<+A$"3B2(+($.2"H#-2" %2 =S4 "+, $ 2" AR <$A (B2 @" L, *"=(&F2" HE AL
(B(+(UF"-+"-"2-: 38+ 4-+*"$="OShNU"H#(+, BRI 4* 258+ ($."- "<$:3(&*"-."2+$  4*"(."+ *"
BY%A$3*-." -+ "=(&*"=$4: P @* A, (2"=(&*"=B4: -+ -2 <A AR LR (<& B (A2 (L,
&-+*"PiQ_b2"-."3%I&(2,*"(."Pii0"=$4"-"4- 6*"$=""(6(+(U*"3$&164-3,(<"4*<$4' [-61"%2*"
(":0&+(<* A4 4 2%-4< "BASWHEEES: FA<(-&"BB["*Y%(3*+  @74-(+4$.(<2'7@Y@

O Pc"@

L* "BB[ "S(&*B*4*"4*<$4"*"-+"OShNU"I%+"+,5'<$.CH42(."+$" (6 (+-&"-00' ($"=$41-+"-8+*42"+ *"
2-13&X A +¥"- " 2" (AR AT (B&(<H(B. 2", M (K24 B (4<, ="+, M H#-Cr=$4:2@"
93.C*42(3."=43:"OShNUSRRP__NU"@#-C"2,$4+* 24 418" + *4*=$4*"+ *'NU"
SARY O <1 (AR 2R R AR08 (TB(+, =", 06 ("L, (2"14(. 62"+ &$H =AY %o <1"
BE(+$"+,*" %0:-." *-4(.6"4-.6*8"  106+"I1" $#":96<, *T-<+&1"(."4*&-+($."+$"=4*Y%*.<1"-."
B(+<,a'N$#' - 125 (+8.  *2-."< 42271 $#" -1 NUA'L,(2'<-"1¥'<-8&<Po&-+"(."<*.+28"
NUB"2*<$.2"-."2 ~:38*2"34*<(2* Q1 RH.6" 1+, i +(<-&"=$A:96&*"-."  "$%I&*"<*<)*"
34-<+(<-88A2(.6" (B(+-&" H#-C (+$4@"&<Y&+(]6"<$.2(*4  (.6"+,*"+4-.2352(+($."$="
HF B, (T =(&X<$.CHA2($."34S<HRR" (3B A4+ +E =Y&&L V0. *A2+- "+ *'=(&*28"
H(F24-2" AR YF <1 652" Y04(.674¥ <S4 (.68 2+$4-6%"-."<$.C*42($."=$4" %2(<-&"
34$'%<+($."3%43$2 D@ =BEESH(.B%I"<,-3+*4B(C*2"" $="+,*BB[=(&*"'<$.C*42($."
34$<2m

!
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1,004, 1BB Y, 2*IM$L, 1=" /9, 4%$ " /71* = 41D O%$&!G4 = 208&+8 " /1GO4 ("%, %!

MSL, -8 (1, 14—+, T!

L, BB["-+-"Z(&*2"#*4*" 4*<$4™"-+" OShNU"3*4"2*<$."2-:3&*"4-+*[@

E-8(1,14-+,1&" /9, 4%8" /14-+$"T!
L,*'<$.C*42($."=4%:" 4'), "=(*"+$" @#CHO$6LRE2$8+SK K5 HIHERRA " 062(<-&."
34$'%<+($'3%43$2*2@

="/9,4%8" /14-4§" Tl
RRP__NU"n"OShNU"s"PcO @RHSBhSS4SKKEHHS*"9S%'$("&'$.#-%/) *$5a646RLR6LS
&.9%$9+('$*"9S % *$S ($*'-+#) 34

E-8(L,14-+,18" 79, 448" /1(, 48, /+-5 Tl
RRP__"n"OSh"s"PcO@OhShOS"T"P__"s"PcOOh@ShOSt

OoSh"n"P__"s"O@Sh"T"PcOOh@BROSt"s"

"H)$&8'$.HO' (] $
OSh"n"RRP__"s"_@__SQ_RiQQhhOPf'T"P__"s" @SQ" RiQQhhOPIft

>485$/-111, /5+#1"*1IBB 114,&"42$/5"s"P" $%4"s"h_:(.2"T"h 2%<$.'2 "s"fh__"2*<$."2 "
H+"OShNU"(+"2,$4+* 2"+ *'+(:*=4-7*"# * "(:3$4+(.6"+$"RR8P__"NU"@#-C"=(&*/
fh__"2%<$.'2 "n"2-:38*"4-+#"<$.C*42($."4-+($"PcO@OhShOS"s"0_@0QiciSiPQfhcfRc"

2*<$.'2 “+"RR@P)NU"2-:3&*"4-#¥#,.(9)$ #IMgQ7VS$-+)'$>'%+0$.#$N.1/(3E6L

Z(6%A4PB$.CHA2($."1:-6% "P/"B4-<+(<-&"<$.=(4:-+($."$="8&* .6+,"(."2*<$.'2"=4$:" 4G *"+$"
OShNU"<$.C*42(3.
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F,/5H#18/%-8 (1, h*4" 8I0Z[K6H " IYY;(SK6!&" /9, 4%$™ /1!
J5.6+,"(."2-:3&*2"s"=(&*"&*.6+,"N"&*.6+,"$="P"2-:3&*"-+"RR8P_"_NU"
O_@QiciSiPQfhcfRE*<$.2 'n"_@____ OOhcSci#ite$.’2 's"iOPh__@____ SQIQOROC"
2-:38*2"(."&* .6+, "-=+*4"<$.C*42($."=4$:"OhSNU"+$"RREPI-"WA0" & +#*$-8'-T)$
"1" HESF'ISU'$% H1 &8+, $08+%'S(-+().#1$0.88.#$"$). 1.8"%$0"0'$)). &+($-+#,.(9*$

I65RHH$*"9S %" *®##1&8b$*"$,+%%+0.#1SN. BY $5R

$
Z(6%4PH'9$.C*42($.":-6*" O/ Ad-<+(<-&"<$.=(4:-+($."$="8&*.6+,"(."2-:3&*2"=4$:"OShNU"+$"RR@P)NU"
<$.C*42($.

E+-44al, /217211, 75+ ¥BB 1!, (81, (%)!,9, /+$/14$8 , 5% . (- 7O$8F!

BB H!*$1,1$/*" 48 -+§" /T"
N.%'$#"9'P$-8>H5zHUB),
N.%'$*&"(&$&.9'PS5UBKUPHK
N.%'$'#)$&.9'P$5KPIBUPHK
f19>'($+,$*.2/(*$.#$,.%0'P$$
M'.2/('$*&"(8&$&.9'P$6IIRS* -+
M".2/('$'#)$&.9'PSUHURS* -+#$*

QU™ &I, = 1(=7/ .88, - 71"+ *"$A(6(.-&&1"3ASC(HH), "-+-"=(&*"+*"2*(U%4*"2+-4+2"-+"Oiih"
25<$.2 (M K- (&2 4R8BS+ ' $A(B( ), "=(&*@"9$.C*42($."=4$:"OShNU"+§"

RRP__NU"@#-C"<,-.6%2"+,*"'+(:*=4-*/

Oiih" 2*<$.'2 "n"PcO@OhShOS"M-+($ "s"Pc@fiPcRIZ*(ERN'
F*(U%4*"2+-4+2"-+"Pc@fiPcRh_fR¢RS,'2"(."+,*"'<$.C*4+*" @#-C"=(&*@
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Y70, = 1(=7/.8$,-7F1."+ *"$4(6(.-&&1"BASC(*"4'), "-+-"=(&*"+,*'25(U%4*"* '2"-+"f_fh"
2¢<$.2@"L,*"<$.C*42($."=4$:"OShNU"+$"RRP_<NB*2"+,(2"+(:*=4-*/ "
f_fh" 2*<$."2 "n"PcO@OhShOS" -+($ "s"Pc@hOfiR 3SR @O
F*(U%4*"*'2"-+"Pc@hOfIRSSCQIRGI'2 '(."+ *'<$.C*A+*"@#-C"=(&*@
0,;.1;. 7=%1I(=7/ .88, - TF]*.6+,"$="BB["*3(&*321"*3(2$™*"(."2*<$.2"s"Pc@hOfIRSScQOfPOI"

CPC@fiPcRIPERN_f's" @OfOPIISRhRASEA* $S(' @'9S%'$("&'$-+#O'(*. +H#S (.1.#"%%WS

KH$* +#) *$%+# 534

E+-44al, /21-/211, /51" BB 11, (51, (%)!, ($%" 2,18/ 1%-8 (1, ¥F!

E+-4+" ("$/+1&" /79,4%8$" /"'S"*3(&*321"*C* . +"2+-4+"3$(.+"(."®*< 2"n"&*.6+,"$="$. ¥ 2B&*"(."

2*<$.2@

]*.6+, "$="$.*"2-:3&*"-+"RR8P__"NU"s"FB2*n"RRP__"s" @ OOhcScfhih”
2*<$.'2 "
Pc@fiPcRh_fPcRI2*&$.'2 'n"_@ OOhcScflaité$.'2 "s"chhich@ Ri_QhfQc"

*3(&*321"+C* +"2-138*2"2+-4+"3$ (4%, .(9)$.#SN. 1/($5a$'%+034

Z(6%4*"PO$.C*42(3$.":-6*"1/"B3(&*321 " C* . +"2+-4+"3$(.+"(."2-:3&*2"=4$:"OShNU"+$EFHRN U"
<$.C*42($.4

B/2 ("$/+1&" /9, 448" /5" 3(&*321"*C* +"2-:3&*2"2+-4+"3S(H3(&*321"*C* . +"2-:3&*2"
x @S+
Pc@hOfiRSScQOBRI@fiPcRh_fPcRh_f's" @OfOPiiSRhRRSCh™#(+" @#-C"

2-:3&*"4-+*"<$.C*42($.CH4(6(.-&&1"R2*<$.2 "&$.6" @
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F,/5+1"4BB I, (5L, (%)!, ($%" 2, !-+IYYOPPK6IH-8 (1, 14—+, T!
's" @OfOPIISRhRQSBH!'2 "N"&*.6+,"$="-"2-:3&*"-+"RR8P__"s"_@____0OOhcScfhih"
2*<$.2 "s"P_OR_@ hSSfOh"2-:38*2"(."&GRPOYPH-8 (1, %$/11, /5+#

I-+#,.(9")$N.1/($55 $'%+034

Z(6%4PQ9$.C*42($.":-6*" RI"B3(&*321"*C* . +"&*.6+,"(."2-:3&*2"=4$:"OShNU"+$"RR@P)NU"
<$.C*42($.@

1:01G$+81- /21438, "Wt , +8:45/51) . 02MSL, 18" /9 , 445" /18-1801-+8" /%;!

L, *"2-:3&8*" 4-+"<$, CHA2($."-==+<+2"B(+<,"- 2 HA Q& - 2" (X8 +, ¥4 (2", " (. <4%-2%"( "= 4*Y Y+ < 1"
S FARSGARD(+<,"O64(.6"+,(2"<$. CHA2(S. I "2 B A 4% 2, (2" (.<4*-2% <,
(*AHE( @ H=A AT HA-<H(6"+, ¥ 25(U%A*"+ (" 2+-+%"("25(U% A" 4* <S4S L4+ +$"
P_OR_"2-:38*2"(."&*.6+,"-2"=$8&$#2/

R_2*<$.”2 "n"PcO@OhShOS"s" @OfOPiiSRhEQSDHII%A*"&* 6+, "-=+*4"
<$.C*42($.@

_@OfOPIISRhRQSEI$! 2 'N"2-:3&*"&*.6+,""P"2%' "N"RRBP__"2-:3&*"4-+*""g"
P OR @ hSSfOh"2-:38*2"(."&*.B+,e

C$*,4,/8&,!.,+3,,/143"1*4,70,/785,%;!K6!%-8 (1, 14-+,%T14-+§" Ipl&, /+%!* = 48 01-T!!
BU-8 (1, TYY;QSK6!9%;!IY\SKG6T!

]$6"RRP__"n"RQ___"T"fiQh@fPf@PRIEDC"9*+2
O€"PRC'n"PO__"s"P@_QQhPilhfPORhf

H-4$"1.,+3,,/%-8 (1, -+, %RR8P__"NU"."RQ8___"8IyP\\[0] [[XQOY [X"
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2"+, TL*" h-+#*&"#&HB% 4" MiQh@fPfcPfTQhRQfCR™(."+,*'34*C($%2"=$4:%&-" (2" *4(C*"'=4%."

+,*'&$6-4(+,:(<"4*&-+($.2,(3"I*+#**."PO".$+*"(C(2($.2"(."-."$<+-C*"-2"=$ & &SH2/"

M= 4l%, 8%+ / 4!

&$6°ZPnZO "T""PON&S$6/0™

&$6°0™"'s"_@f_P_OiiiShhfiQP

PO"n"_@f_P_Oiii$igP"s"fi@QhfPfcPfQhROQfc

&$6/ZPNZO "T"fi@ QhfPfCPIQhRQAC!S"2%: (+$. X" (=44 <X [*+#4% "+#$"=4%Y Y& <(*2@
M 418, /+T!

&$6°ZPnZO™"T""PO__n&$6"0™

&$6°0™"'s"_@f_P_OiiiShhfiQP

PO__"n"_@f_P_OQiiiShhfiQP"s"fiQh@fPfcPfQhRQfcR"

&$6°ZPNZO " T"iQh@FPICPIQhRQICR i 4RI [*44%% "+ H$ " =A*Y Yo% < (*2@

<((L)S/51#,1- . "9, 1+716-1801—+, 4# 1&, /+4128% 4, /8,1 43, ,/\+#,1: , 2*1BB 1 1%L, !
& /9, 458" /1%4" SI0Z[K6!+ " 1YY;(SKBISHT!
&$6"OSh"n"RP___"T"fiQh@fPEBIRR@PQIOROC_PR_S_¢"9*.+2
O€"QIPR@PQIOROc_PR_S c'n"PO__"s" @hhPFRP RiQ
H-4$"1.,+3,, /%-8 (1, -+, %0Z[IK6!-/2!YYa0PP!K6!g!P;PPZ\PYT\\ [ [0)0!

=, /028 ,4,/8&,!.,+3,,/%W-8 (1, 14-+,%0Z['K6!-/2!YYa)PP!K6!g!

\J0Y:0\]JOYORPQYPZPRI&,, /+%!

THIISN!-1%"18" /*$848 , 218/ 1+# , 10-8 (1, 11, /5+#%T!

P_OR_"2-:3&*2"T"PcO@OhShOS"4-+($"s"PchR_ 2"=$4'3&C*4+(.6"I-<)"+$"4G&
+(¥"*3(&*321"*C* .+

&$6"P_OR_"2-:3&*2"n"PchR___ "2-:3&*2"T"fiQh@fFRIPRE@PQIOROc_PR_S c"
< +2@

f+&' F$6(<"d"-%"'($"2*Y%0*. <*4#-2"%2*""+$"<-441"$%+"+,(2"+-2)8"1%+"]$6(<"d"<-..$+G(:*
2+4*+<"-2"%<,"-2RIPR@PQIOROC_BR*S2"(."$.*"34$<*22"4*-)(.6"(+"'$#."+$" ®OOI"

<* 42" T'R"#-2"<&$2*2+"+$"-<+%-&" (==*4* <*@

61



E*6($."P_OR_"2-:3&*2"+(:*"2+4*+< *"(7.9'$]$Q.&-8%g"-8.#" "(."]$6(<"I1" ®DOOI"<*.+2"T"R"

S"@IPh"<* +2"4*296&+*"(."PchSihS"2-:38*2"&*.6+,"(."|$6(<@

=-1801-+8/514# 128" 4, /&,1$/1&, /44** 11" 3$/51470/28/510(\g'# (+," *2+(.~+($."2*+"+$"

_@PPRI& ($*&('&-8.#1661$-#&*$Y UR % &+*"(."2-:3&*"&*.6+,"$="PchR__P"2-:3&*2

=#,8S$/5! (4-&+3&-113-9,!, 2%+ " 41 (47 &, %%, %!- . 9,!-5-$/%+! 8 -+# , B -+$&HT!!

(EFAF (K A2 P N $12-:3&"&*.6+,2"S"&$6MNFPNFO ' T fiQh@fPfEPR"s"
PchSihS"n"PchR__"s"P@__PPPfiRSS&IOK" @_ RQFSPPPhSPcR"T"fiQh@fPfcPR"s'

P@iOcROcPQQh_S R"<*+2@

Ol=, /+19-48-+$" /T'PChSinS"2-:3&*2"n"PchR___"2-:3&*2"s"P@__PPPfiRSScQOf'T"P__"s"
P__@PPPfiRSScQOfe"-. PHEPRH,-+" 7.9'$]$Q.&-85g"-8.#' "(23&-1*"=$4"2+(.~+($. 't"
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T:XGIH, 1,88 /1" /1BB 11, 2*IM$L, 1=" /9, 4%$" /!

L, *"34*C($%2"<-8&<%6&-+($.2"34SCHH- (& "-<<$Uo AP="+ *"+(:*"-. "J(+<,"(==*4*.<*2"
P g RBA(B(.-&AF <P A2 3&FA 42" " K<$ CHA2($."+$"-%'($"-+ @"L,(2"(2
BABC(*" F4*" 2" ~&LH+(<-&"-+-"+$"Vo. ¥A2+- "+ *'=(8*28"+ *(4"+(:(.62"-. "3 (+<,¥2" ("
34%3-4-+($."=$4":%2(=(<-+($."*T3*4(* +2@"N-C(.B*-(&*' "%.' *42+-.'(.6"$="+,(2"-+-"
3A$C(*2%,*'$33B4+%0. (+1"+$":-) "< (A$. 2"+ -+ A&+ +$" SH'<&S2* DG "+$"$B(.-&"

3(+<,G. G-+ 946"+, *962(=(<-+($."34$'%<+($."34$<*22F2@

v I(ATE, W T AIS - (875!, U, 488, /7+1dXI$/9719, 2"(:3%4+(.6"+ *"BB["-%'($"=(&*2"
N<$.CHA+*"+$AA4 TKHZRS (', +('$)'-("* #1$&.9',("9'$"H)$.#-("* #1$S.&-8$>W$("&.+*$+,$
172.265628(.+$"-"25Y%* <*Bi+1.-${3%-."* (+(.6"<1<&(<"2*6:* +2"=4$:"+ *"-%'($"'-+-8"
+)(.6"%-<, "< 1<&*"-+"U*AGKA$22(.6"3B(.+2"(.<&Y'(.6"$.¥"<$:34%22($."-."4 -A4*=-<+($B"
(:3$4+(.6"*-<,"<L<&*"2*6:*.+"<4*-+*"(+ $"-"2-:3&*4"(.2+4%:* +"N]$6(<"d"EXS24"-."
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'Y"9S% ' 55$*"9S%" )
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M$/28/5\+# ,1&" 44 ,% (" /28/5'DECE!l/ " +,1/08 . ,4*4" 8IK6!*4,70,/8)'8 ,-/%

-(QD)$/5%, 1., 1" 3f1I>2(.6"RR_NU"HR"Q!;!I".$+*"hi"-2"+ *"4*=*4* <*" $+*/ |
['s"hi"~"PO&$6/=4*YnRR_"n&$6"0O 8"#,*4*"."(2"+,*"01;1".$+*".%: I*4@
hi"~"PO{&$6"OP__nRR_"n&$6°0™"s"0!;!".$+*"ih

Q('O.+/*$,+(9/%"$"%*+$S+** . >%'$"*$,+%%+0.#1P
ANU"n"RR.G"34*22"&$60"1%++$."T"PO"~"hi

&$60"OP__nRR_'TPO-~hi"s"ih@_ScchhcQQfRSi"s"0!:1"5%+*"ih

24 Tie#, FOLUISKH " 414, %O14$/51/ "+, WI5 , / , 4—+, 21 ) 4#$01&) &181%, 58 , /+-+$" /1" *IBB I |
UG8, 7418-71- 17 0/218/1<((, /7 28UIB! " 148612 " 808, /+le (-5, 100YF;!

7">%'$5DPP &. & +#S+, $'*$0.&8 . #$-W-%.-$*' 19'H#&"&¥B' (. 9 #&SZUS

C C# D D# E F F# G G# A A# B

19 15 11 6 5 5 8 5 10 8 7 6

/ / / / / / / / G#3=1 / / /
C4=1 | C#4=1 / / E4=1 / / / G#4=4 | A4=3 | A#4=2 /
C5=2 | C#5=4| D5=2 | D#5=2 | E5=2 / F#5=3 | G5=3 | G#5=3 | A5=4 | A#5=2 | B5=4
C6=13 | C#6=5| D6=9 | D#6=3 | E6=2 | F6=3 | F#6=4 | G6=2 | G#6=2 | A6=1 | A#6=3 | B6=2
C7=3 | C#7=5 / D#7=1 / F7=2 / / / / / /

OFRrNMNWA~OIO N

m Note Occurance

Z(6%API"E*3*+(+($."$="$+*2"#(+, (."<L<&(<"2%6:* +-+($."TI*A(* +"If /"
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L,(2"T3*4(:*.+ 8*T3&$4(.6"#"2%6:*.+-+(3."$="(.'(C('%-&"<1<&(<"#-C*=$4: B34$C*"+$"
PR ARAR2H (6D F (N K2R 2% 4 (" BASC(H-"H (465" =" 42 -<4$22"+ "

< A%:-+(<"2<-&"B"-&I*(+"-<4$22"2*C*4-&"$< /P O"+$.*2"-4*"34* 21 +@"|&$1"  b2"
HA(+(.6"4*&-+(.6"+8Y.#)$"*$g/* -B"O___ P " *(2<%22*2"+,¥*S" (* &VBBESA'2 "H(+,(."
&-.6%-6*@"N*"*2<4(1*2"+,-482Z "H$4'2" -4*"%2*"#(+," (6, "4*3*+(+($."-." S+ *42H(+,"
&*22"4*6YARA8"-22*4+(.6"+,-B3-42%"&-.6%0-6*2"-4%-2(*4"+$&*-4."1%+"4*Y Y% (AT34*22($."
- (6% (+H1@ K *A*-2""&-.6%-6%"+,-+" (2" . 2F #(+," (' (C('%-&"#$4'2"%2*"'$.&1"$.<*" (2"
A (==(< YA &*-4."- (2K HH BAB, *'< 4% -+(<": %2(<"2<-&* < $U &I <$. 2 (*4*-"
23-42%"&-.6%-6%,(<,"4*Y %(4*2"-." 4*&(*2"$¥ *"(C*42*"*T34*22($."$="+,(23-42(+1"-."

+ AR =GA<- " <h4X-F|(6%(+1 @K+, "+, ¥ B34*C($%2" $HHH-18* 8+ * '<$.2+4%€F."$="

+,4%2 $&" 4%&*2$4": %2 (=(<-+(H S & [*"'<$.2("*4* @"L, (2"<$%&"" (.<&YEH(.6"+,*"
$2+"ZARY Uo* +&1"A* B+ S+ AP ESHF="-"2<-&*"$4" F &P LIDY ¥ <- 2% $="+ *
34*C($%2"+- 18X (PF*C(*.+",-+"+ ¥ $+*"Q"-33*-42"#(+,"+,*" (6,*2+ "4*6%&-4(+1"-." <$%&""
+ 54 =B4X K FASEH SHHS="- 11002 (=(<-+(S.H(+, "+, . $HF2"6* KA+ H(+," <1< & (<"
2%6:* +-+($.@"L,*"4*6%&-4(+1"-."23-42(+4(+,"-."-33&(*" +,4*2,$&' "<$%&""34$C(*"-"
2<-&*"$4":$*@"Z$A " T-:38485.2+4%<+"-"2<-&*"$4"*&P'1"=4F:" $H+*2"4*Fx-+x"G "
AI$CH-" 2Q(6(+ 4*3*+(+($1+,4%2,$&"-."( B4 *4"$="4*3*+(+($.8"-." 1 $2+"=4*Y %* . +& 1"
B (6 BTG T S IS+ BSOSO VS $HS (V3P

C6=13- C#7=5- D6=9 - G#4=4- C7=3- C#6=5- D5=2- G#5=3- C5=2- C#5=4- D6=9-
G#6=2 - C4=1- C#4=1- D5=2- G#3=1

C C# D D# E F F G G# A

Z(6%40 ["Q6(+"4*3*+(+($."+,4*2,$&"64-3,@

OFRPNWRAUUIOON0WO

B

A#
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1:34$C(2-+($.-&"*TI*4(*.+ 2=$8&SHT62(.6"C-4(-+($.2"$="9"9";"[| "=4$:"-I$C*"64-3, "
1452 " A$%66, " K2 472 $& V62 (.62$&* &4 ¥ BB[" *3(&*321%'($"+-" &S+
(+$'K8'$=>%.2/@("#.2'( BOHANOFA" 21.+ *2(U*4@hA4(.6"21.+,*2(2"$="+ *2*"

(:34 $C(2-+($. 2"+ $+($.2"- "FTI*4(*.<*2"$="*  3(&*321"2*(UVHM*"<$.+*:38-+*'8"

2%<,"-2"#-C*2"$="-&+*4*" &*C*&2PR=($%2.*22"'%4(.6"=$<-&"$. ZBN&*-2*"& (2+*./

|
GL-)IKIBU-8 (L, I\'m4, ~S$/51+# , 1" #4 , " 12108 (4= 9%+ = /1"
Gl-)IKIBU-8 (1,11 M4, -S§/51+#, 1" #4 , # = 12108 (4= 98%-+" /10¢!

G1-)'khBU-8 (1,!10P " m4, -S$/5!+# 1" #4 ,%# = 12108 (4" 9$%-+§" /'Xc!

H8, 14, (<" " &S (<HTBHA(H+" #-2"<-A4("$YH(+,"+,(2"=(42+ 01" $+72"$="+ *"
BB['<1<&(<*@* +-+($."(" FSSH).YSB3-6*"PORY,(<,"<-"|  *"*-4"(. "*
=$R&BH(.6"-%6'($"*T-:38M*&$H @, *"*T+4-<+*"BB["#-C* GL<&*B4*"Y%-.+(U*"

FP+ 2472+ B AN G AI=BA", L, (<A A(-&- T RREFAR FH2 T 29%<<*22($.”
=$4" 8 (<'3,4-2°2 @"E" (22*<+($."$="+,*"BB["'<1<&*2"(+$"4, 1<"3-++*4, 2" G*2"
SHHTBA4* 22"+ OB +9%4*" $="4T 3*4(*.<(.6'3(&*328"+,*'=**&(.62"!",-C*
FTBRA(H <% F(&FB2LIFCH A27<GNH-Cr2"- M S+ & () (2< 4+

4,1+,:(<" 3-++*4.2@

IG1-) KIIBU-8 (1, 100" =) 8158/ H#) +#SRIE-8 (1, 4BU(, 48, /+!
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0P;!D-+#, 8-+8%1$9IMO/2-8 , /+-11+"IDO%$&! . O+q!

0 *&$'18" -4:$.18"+%.(.6"-."4,1+,"<-"-&& " - -&LU*"-" '<$.2+4%<+"%2(.6"

o R (<& =54 %&H @ AL+, -6$A-2 A <$B. (U ¥ -4:$. (<" -+ AR $="4G ¥2 Y * "

FoA( B+ T &-<)2: (+ )\ 2" N-1 %4 2+ 4()(.6"&*. 6+, 2"$A" (4$."$="" (==*4* +"&*.6+,2@"0%2(<"
A& (*2"$."+ ¥ 14-(. Y96 (<)&L"-."2%1<$. 2<($Y628AALL(.6"$Yo+"+*"—+ *:-+(<2 @"*"
BHA4<*BH($. "B (. <A*- 25" B4 E<AR 2% 1N G<+-CHD2((&-4".$+8", (6,54 $A & SH AT

3%4*&1"1*<-%2*"+ *"=4*Y %* <1"NU™"(2"$%I&*"$4",-&="+*"4*=*4* <" $+*@

L,*" $46-.(U-+($."(+$"&$'(< "=$4:28",-4:$.(<"4*&+($.2,(32™" "4, 1+,:(<" 2*Y Y+, <*2
S82$ ARGR" (2+(<HCHA et Q@MH,+"(245<GE. (U 2" 4G 1"+, AR ARG
2-+(2=L( B+ iH(<-&  WHEH($.2,(B2AHE, M GH2"38-17"<$.<Yo44* +8.18"=$4"
AT38* -4, (<2 FA(2@, 2 (2" A% =$A"<S. 25 <Y ROV H(+, &G 1"
4,14, @"(228.-.<*'<-"-&2$ 12 +(2=1(.BH(+," B, G+ 6*4"4*&-+($.2,(32"1*+#**." $++28'
-84, $Y0B,"<$. 2+ +"(22$.- <" <- ARV (4 2$&ILH(S. H(+, "+ i H(<-&",-4:$.18"$4"+,*

O0:-0 (MFE(.2"+8"2%-4<,"=34"+,(2 8"%.&*22"<$.2+-.+"(228.-.<*'(2"+,*"$IW*<+(C*@

L *" #$4) "B4*C(SURL"4*2%-4<,"(."+ ¥ 2% I W*<+"$="+3(&*321"BB["2%.(=(<-+($."-."
92(=(<-H($.-2" 1" <-AA(SYH(+, "3AS-<+(CA*H(S. HSH-4'2"<4*-+(.6"-."
HCH&S$3(.6™"3F2(+H(CH' ¥ (<-&"+EB&"=$A"*-4&1"$. 254" (* (= (<H(BF-4.(.6"$="25(U%4*"
*CHA2@"] &(2+£.6"+$ K% +"-&bAVI-" %' SN("$g/* -$+,$&8'S; (" =+ * "BB[ " $'%&-+*"
-%0'($"#(+,"9,-=*"- "A-4C(2(D2'5M&'&B+*-+S'$+,$&8'S; ((#B2"3$22(1&% -+"<-4*42"$4"
206==*4*42" BERFI2L(6,+".$+ -+ +$ &(2+*. $ H(+, Bt (Y0(+1SAH(+,"4*6%&- 4 (FE@"
106&+(+-2) (6" (" ¥ (<-&"(*.A(Z(<H($.2<K - A($+, K0 184" $'-&(+1 HE Y& " 3ASC(*"-."
$33$4+00.(+1"+$"#$4)"$."$+,*4"+-2)2"#, (BR(2+*.(.6"+$"BB[":%2(=(<-+($.@

1" 002(<-&&L"*2+ *+(<"<G AFTEB2(HA(.6"+, "1+ *1-+(<-&" -4:$. 1" -4"<-
=$96."(.":%2(<8% ¥ 2. (=(<-+($."$="BB["-+-"H(+," -+ - H(<"-&BPA(+,:2 "“&$.*"&-<Y+ "
*T34%22($."-."23*<+4%:"$=",%:- S TI*A(*.<"-"*$+HS.@ 'L, *'4*2%&+(.6"%2(<"K%"*+"-&"

<4*_+*m#(+1n+’*(4u:$4:%&8u_.m+,*u *T3*4(:*-+n<_44(*|u$0/0+n1*4*n#(+,u <1<&(<||#_C*:$4||N Uu
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HA(C-+(C28S$.* 8 (" S+ BASC(*"-*2+ *+(< " 02(<-&"2-+(2=-F(*<-%2*"$="+, (2" T<&%2($."
$=1F'-&(+18" 453+ (+($. @YIWH<+(EF34*22($.8 ¥ %or- "= $+($. ™" .-44-+(CHP"$=+* "

AFY % (A%(+, (" %2(< @, *" 4*2%E&+('BES (<-&&1%.$46-.(U*" $+%2" :(6,+ "&2$2%666*2+"
LBA:-&(+1 (H(*A"3%I&(<"<$.2%0:3+($."B="+, (2" %62 @+, ¥ (* +(+1 "2+ 4*$+182"
2+(6:-2"-22B< (" H(+,"* 3(&*321":(6,+'1*" 4*(.=$A<*" 11"+, (2@, *"*&S'(<"4*2%8&+2"$="K %"

£ GDBIK V' SN(B)/*.-$+,$&8'S; (" #B-&BSA(+,: 8. "*23*<(-&&%,*":$'Y0&-+*":%2(<"$="
Q-G (4" U X F="CH<-& 2 B&* 2"+ A A CHHE2" (.- & 2 +"<$: (<-&"+$.* 8

2896, 2"(="+ ¥ 062(<", - 2" (* 4 (+1"(22%* ¥ <-%62%" (+"$*2" $+"<$. =$4:"+$"+4-'(+($.-&"

$-&(+1 "BA=A: (212" 0%2(<@, (2" (B, +"2+4* B+ * "2++4*$+13%2":$ 6"

$. B3(&*321"&(2+* *A2@B-3*4"<-&&*"<V'S.%'S*WSOWESB*PSF%.0'$"#)$,+"9. #1$.#$8&8'$65*&$

“H&I(WASV'S.%'S*WS"#)$:'8 " OLE(BF*.-&*8" M |bLS$&*@"O__C ™"+, *1"2+1+%

Ag+0.'$-8"("-&'(*$0.88%$'S.%'S*WS"('$, (' 2/ #E&YWS9") b$>")b$+($) "#1' (+/*0$0.&8$
)'OH#.-$S+H* +HOSY6/H"-WDS.). +-WDS"#)$). 0 #'$('0'%" & +H$"*$('1/%"($," G4 $
YR, 2% " WZ . ~Z; b, %11 Z,; . 289117/ . = —§.1Z . 8$-T7 " HOIZ&~#; . = §I
1" 71-%1 .8$)>"7-T*.-&*8 JbL$$&*@ _ c!

E*3 447G+ (228" C*8$3(.6" *&P' 18 "+ *i-+(<-&"$46-.(U-+($."$=". $+*2"-"4*&-+(C*"

8,142, +" =$4:"<$.CH +($.-&"*=(L(+($.2"$=":%2(B-4*" $+" -+%4-&8AASC(* 11"

*3(&*321"BB["4*<$4'(.62%.8*22"-&BSA(+,: 2"<- " [*HCHESIF " +$"(+*434%+"+ *: 8V Yp- +(U*"

-M$46-. (U 8U(+$"$-&N-4, 1+, (<" 252X R (2++. 74D

12" 062(=(<-+($1 1" 4 *==4<+(CH+ - "2$. (=(<-+($."=$4" (*.+(=1(.6"2*(U%4*"-<+(C(=1a"
062(<"(2"+$" 1'% 25 +BASC (- A& 1524+ #-4.(.6"$="* 3(&*321"+C* 4R "-"$:*2+(<"

D<* ~A(SBH(2"(:-B(-1&* "+ -+"9,-=*"- " Q"(O.*.B*$<M& ' &B+*-+S'$+, $&8 S HBo*.<1"

D $06&-+($."$="-00'($"2-:3&*2'BY& " ¥ (:3&* ¥ A4S S U&-+*  "BA"(++44%3+"-%%'($"
2(6.-&2"#,*. "&(2+*.(.6"+$".$4:-&", $%2* $&"4-'($8"+*&*C(2($43*42%5.-8"2$%."212+*:2"
#,%."%2(.6"-%' (18" $'-&(+1 "+$"#-4."$="8(&*321"*C*.+2"(."-"3-+(*"$4(.'(C(%-&@"
JHEAR(2* "2(:382%. (S (&4 & ()" AL (S HHE!( "<$%&"-82$"34$C(F2-+(2=-<+$41"
06! ($"H- 4.(.6"$="3(&*321M:-."1*(.6  2"=(."2%"*.":$'U&-+($."$=" 3(+<,BY,¥"2+*4*$"

=(*&™."C(2%-82+(: Y& ==(<Yo&+"+$"(6.88"+, (2" (6,+"1*"-"%2*=0%&"(:3&* % +-+($."$="
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$Y0&-+*"-00'($"(."*3(&*321"#-4.(.62 @, (2"(2"3$22(1&L"%*"+$"+ *"34(:-&" .-+ 4*"$="
204C(C-&"+ & U+2"$Y4"2* X "$064™* C(4$. 7% +"<,-.6%2 20"+ &1 @™ 1"$="$%4"
2% 2¥Q"(* +(=1"-":$'V6&-+(.6"2BU A< FB(."+$"+4-<) " (+"(.2+(. <+(C*BT(2%-&2ABEEL"

-"(:3%&2(C*&1"<,*<)(.6 "=$MB$22(1&*+,4*-+@'
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00;!"'$8 . 4, 1% CE**$801+1+ " 1GO+$/+ "1 T " 42%;!

1. "hg.#)$"$g/*.-h 18$L " (2<%224 2"+, 23-42(+1"-. " 2(+1"$="+ *'<$'(.6"$="&~.6%-6*"
O (40004 ARG 2 (2B 962 (< @ ASBEH" -CH T IRA(H A+,
2$.(5(<-4§.8"-. "1 $4*"235<(=(<-881" %6 2(=(<-+(B"$="BB['2(6.-82"4*<$A "= 4G H(+, "+, *"
oi-MA-( CHHCHRSBY 23424 %2(<-8<H'(6"(."H,¥12,-3 FS="%2(<-&" $+42"."
S2+-Cr@R"(2"-"2(:3&(2+H(<"-334%-<, - R <$:B-4X G+ KB "$=" &, 6%-65"% 2"
H(+, (" CHAI-ES: . (<-+(B."(+7: (6,47 S+ %" 2"B4™+-(&*" *.$%6,"<$'(.6"+$"*T34*22"
B K He (B R (8B 2B (&L 2 (& L<$: 0. (< H(+, "CHAI-&2¥ - H(<2

+,-"0h2(<-&"2% - (<2 @

L, ¥ $4+52"$. "2+ -CH'<GY&IF"<$. 2(H4*"+ K &F+4*A42 =4S &3 [ +8"- "+ &P 1"
<$.2(HAF UL 2"<B. 2+AY< A =AS: (+@YTH" Voi-. " <10, (<-+($.B H(+, "+ F U2 G="4
“&3 -2 L MCHA]-8 2% +(<2 BB*A,-32"$B*A-+*2" V< " $AR"* 24 &1 H(+," 2% | +&*"
(& K34 @) FCHA1'-1"CrA1-8E$::%.(<-+($.8 "(+(2"(:3B4+-.+"+85.2(F4 "+ X"
+(:14%" $A™T34%22(CH" -+%4*GH CHA2-+($."- 2" #-&&"-2"+ "%~ (6"$="+ *"#$4'2" " "
&-.6%-6*@"+ *":%2(=(<-+($."$="BB[B-"23-42*"<$*"<- "[F'Yp2*" +$BF <4 +*"25+2"G="
(2<A*H*"062(<-&" $H2" 19, -+ (6,+"(+"25%. " &()*" I 1$."+ *"2(:3&*":-33(.6"$="3(+<,a"

K,-+"-4%"+ ¥3$22(18*"+(:14*2a "

L,*"+4- 2<4(1(.6"$="BB["-+"+$"2(:3&*". $+*28"*8$'1"-." -4:$.1"$."-"2+-C*":(6,+" $+"

e (&3 5966, "+§" <Bi:%o. (<—H*"+ ¥ HTIHA(*, <42"B="-"*3(&*B21"*C* .+ @$.2(*4"+,*"

1962(<"&(2+* F G ("3B2+":$ 4. (2+(<"<Yo&+IAEEY08. " 2966 6% 2 BH (+," Mt "

FTBHA(H - "FC *&$B(6&F<HAS. (<" Y02(<"6* A1BG+"+ (1147 (2" 2'(:3B 4+~ +"+,-."

+,¥1:-33(.6"$=" S+ 2 +$""2+-CH@ICS MHFI0<, *2%3$. +, (2", *. " (2<%622( .65 <", *."

* 244
"D$8"0'$).*-+0'()$&8"&$.&$.*$ #+/18308#$"$* #1%'$#+&'$.*$>"1&.., %N WSS%"W')4$78.
HHSHEDSH($'SH. 00 HES>" DS+ ($"$O+OHES+,$* 06 H-D$-+9, +(8*$9'4$D$0+(T$0.&8$0'(W
/0$'%'9 #8*$UD. &BS+#$O+.-'0$0.883&0+$0+.-*4$D$>/.%)$0. 4 BH& Y BOD'R

9"&'(."%*BIP. & 8$8&E'$&(.")0$0.&BS+H#'$*S -, .-$&+1"W. &YBAH @"N-<<*22%"$.&(.*"
0-4<," S+,80 P&
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L(14%" -2"*CH&$3*  "TFLE.""2 "B =" $H*2"3&-1"$. " 6 B="-<$Vo2+(<"(.2+4%:*.+28" ("
$H K< HAB. (< Y2 (< BF AF D" D ARG+ "G (HH Yo+ + (14 A (<, 8" - (&=
FTL(+(.6"1*<-0625"$="+8*<+4$.(<"$2<(8&-+$428"21 .+, *2(2"+13*2"2%<, "-2"64-. %6 &-4"21 .+ *2(2"-."
Yo% 4$9%2"+*<, (Y %*2"%2 (@B (+-&":-.(3%&+($."$="-%"($@(2"34SW*<+"(2""&EPS&$4(.6
B, K (ARG 2R BB H-Cr=$4:2" (6,4 1" 1*1$. "+ *(4"3(+<,"$4" $+'$.""2+-C*@ "

1= - $B(F2 < I A B+, & 6Y6-B*8"+ ¥ $H42 &P XA+ $S 2 (:3&(2+ (<B4 (2"
<$::%.(<-+(.6".  "T3&SA(.B(CHA2%:." Yo-. <" *- ((6@"KH'<$%&"-2) " Wh2+" $H#"=-4"
RSB -8B 2" (4B K . K42+ (6" - "Yo-.<*2"$="&-.6%-6*8"

<$::%.(<+( $.-"+,$%6,+a "L(14%"2, $%&-&2$"F'<$. 2( 4% (:354+- +"("+, (2"
BAS<*2NG"2(:3&F"-&3 - IFH (2" FEEILE" D 3N 6Yh-64"-2"-4%"1062(<-&" $+*2"(.":%2(<8"
|9+ H(+,$Yo+"+ ¥ Yo- <H'B="+ (| 4X(H"$* 2" $+" -C*" 2$.(<"*3+, "' "(C*42(+18"+ *"&-.6%-6*"
$="1062(<"I*<$*2"&((+F " +$ 2%+, (6" &()*-"1-2(<"OL1"=(&* @$&*&L33(.6 '"BB["-+-"+$"
1062(<-&" $H2 B 24-CH -1 B $U66, "+ Y. KA+ K Yo <X KRG (4 (1
+,*%3(&*321"-. " BB["14-(. G-C*=$4:2@"|.*"2(.6&*" $+*'<$%&"*T34*22" - 1" (==*4* +"

+, (B2 (", ¥ (3% &-+($. - T 34*22($."$="+(:14* "

L, *'34*C($%2%(<-&& 1"1-2%" :%62(=(<-+($. A% 2*-4< " ¥+ $'2"$" $+"-33%-4  "+§"2-1"

- 14, (B ISY0+"+ ¥ 0b:- "23F <+ A% "S=" T A (X <S4 $+($.2  bB&S'$&.9>('$+ $'O'HB*B

+ 1289, 4- B Y R BH($.-& B2 $="1062(<BLS. "+ ((+(-&" $CHE&H 1"+, "
'(-&SBYX'SA$+(CH" -Ad-+(CH'=-*2"Y U(<) &B@™+($."$="-&6$4(+,:2"+,-+"34$C(*"

1B (B.-&&L"<S. F<H(CH:062(<"1 (6, +"34BC(*"C-&Uo*"(."+, (2"-AB="4* 2*-4<, B 4* 2% & 4 2

-1 "BASC(*" -AA-+(CH'+ -+ FTI&EAY. ¥42+-'((6"1*1$. " H#$4'2@"0  %2(42"<$.2("*4*"
FEETIA*22" % Ui <B.(H(. "TF1$."CHAI-& <A (3+($.@N."-"3-3H 4" +(+&*" VHE H1% #1$
&8'SY).-"VSE/Q H.&. *B " *"-Yo+,$42" TA(-. "NV A#(+U"- " A-%6&";-) (."-2254+"+ ~+"2< (*.<*"

8B H(2" S Y06, "+ V0. FA2+- " K-8t B (&&.¥22"- (2% DX @L FAR (2" 4 $"<$. 2 (4"
(<21 2 <(-& 2<(* <H=$A " B&(2+(<"V0. *A2+- (6@ NE(<,-4'2"+"-&"0__h @"L,(2"2,$%&"

-8 28" (.<BY"+ ¥ AA-+(CH2"- T BHA(F, <2 B="+ ¥ 2% ==4*42"+ *: 2+ &C*2@
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B3(&*321"2%==*4*42"-82$"=(."+,*"*:$+($.28"3,12(<-&"-." ¥ KB 4(* < *2" (==(<%o&+"+$"3%+"
(+$"HSA' 28" 235 < (-&&L"H, *4*"<$.2<($%2.¥ 22" (2"<$: | (<" H(+,"+ M 3(&*32FT 3*4(*.<* "$
<"I(*B$A"=$<-&B+"2*(U%A8Z(+, "<n|K}SOMAKr"9" *$e/B1*(.6" -"<$:$."*2<4(3+($.@ "
B3(&*321"(24%3+($."(."+ " +*: 3$4-& " &PI*2"<- == <" $4($.2". " I* -C($% 4@ "A*$3&H"#, $"
FTBRA(* <4+ 384-8"&GIF*3(&FB21 AL B " *2<A(I¥" (+1-2" =44 & (6" & ()" 4%~ 8" 1 Uo+"= (. "+ *"

2% 2-+($.2" (==(<U&+"+$ " 2<A(I*@"L, (2"<-."(.<&I*"*T34*22(.6"=*-48" (% &E*2<(.-+($.8"

- T(+18"%:$4(*28":%2(<8"2:*&&28"+- 242" "HCH "WHL"<- Y52+ "+ $ " F2<A(1¥"+

2% 2-+($. 2 T3*4(*. <*"1"L]B"2%==*4*4 200.- 1 ($+$3$%8&$2" 0 __ S "(.<&%™*2"-"*2<4(3+(3."

[1"-"3-+(*.+"#,$"T3*4(*.<*"-%'(+$41"+*:3$4-&"&$BI*'2* (U%04*2"#,$" 2 +-H*"

AD&$.*S"$*&("HL'$<).,, @OUGE-(. > BS #*" & +# SI[MS E'('$.8$.*$"1" #4$78"&$>/22 #1$
HE>+88$" (*4$D&S. *Sk/*&$>I224$D$- " HH#+&$) * A A S WPS$3$%E&$2"9A@"0" S'@

L 54458 2$" $:% <B-+Yod™" (2296+2"4*&-+*"+$"(.'(C('YEB&H(*. +b2*2<4(3+($.2"$4|B"

*T3*4(*.<* 2™
AN("IWS*&" & *BOS<SHW-8.-$+($9& %S WIS &+9*BbS<.#&'%%%'-&/"%$"I('BS #)$<'YS'(\
S8'#+9'#'BS"('B&8'$& (9*$9++&$0.) YWS/*)$&+$) #+& *WISE+9*$+ $& 9S+('%$%+>'$
* 21(*$88"&$/H. 2 YOWS(%"& $&+$EB'SS & H&B*SS' (*+#'%.&WS('1"().#1$.) #&.&WbS$
YS'(#-DEY  +&+HDS&B+/18E$"H)$9'9+(WHF $1($+$35%&$2"9A@"0 $ S’ @

0 Yo2(XTIA(* +-+(S." <$UE™"(8&Yb:(.~+*"+ (Dod+BI-2""2%=="4 A%2(<(~. V- +"+$"

*T3422"(+"1F1$. "#EA2" %2(.6:%2(<"-."+(:14*@" L, (2"34SWH<+",-2"4*2%-4< M5+ $2"+§"

) 902(<H(+," BB B(&*B2L"+-"+$<-B+964*" (+2".—+(CH BB &2 H4(.6 (. +§""

1962(<-8 (-8$6Y0*"+,~+"*2<A(I*2"(&*B2L T 42"+ %" Ui TB*4(*.<*"+,4$%6,"

1%62(=(<-+($."$="+,*"BB["+-@,*"3*4<*3+($."$="B3(&*321",-2"I**."*T3&$4*"-."

(B&IO2+A-+4"( - A+8"+&HC(ZEK 1" 106 +"+, ¥ 2+ 06 1"$="(+"H(+,(.":%62(<" -2"** "4-4*@"

7T+ O__ Q@

H2"H*A(<-. "<$:3$2%4™- "3($. 544" ("4, 7"%2*"$="*964$="*|-<)";-C("E$2*.I1$$:"

“D2FAAB KA A Y FTI&SA 23 <H2 S 4 K 4. %02(<D2 A&+ ($.2,(3H(+, (+@"L,~+"

FYA2< (. <G I = (+" =4S C(H(.6"+ < 14-(H(+,":9%2(<-&"34(.<(3&*2"H,(<,":(6,+"

34$C(*'=%d+ *4"(.2(6,+2"(+$"(+2"-<+(C(+1@" E$2*.1$$:"0O_PR' @
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00;!"'#,1""$8 _4,!"*IB9, /+W!-/2!+#,1=%/ ,8-1§70,;!

L, (2"34BWH<+"HBA)" (A+64-+*2"- " C*&SIDo&+(3&*":%2(&":-33(.6"*+,$'28"
SRS 214 R2(20HS, (YR S 2HACH -2 + 5882 =S4 02(=(<+(S B2 +($.
$="BB* 3(&*321"-+1." "T3&SA-+($."$E, ¥ $+($.-&" ,%6:-. *TI*4(*.<*'$="* 3(&*321@"
L, (2"<PH&T*" <-8BI'+* "<&8'$&.9>('$+BHE B (6,+"-C*  "((C(%-&"(*-2"$."H#,-+"
(14X =" B(&FB21HCH 42" 1 FB 0o+ " H(&& (+ K- K2R+ - e+ *AdL, (2"
34$:3+2"+ FFT3&BA-+($."$="+ *"*- (.6"$="<@>('B'#,(<,"-8&2%",-2" .$:*. <&-+%4*"(22%*2"
A&+ +$"(/(C('%-&"*2<A(3+($.2"$="25%. @"H2"-."*&*<+ABaPLE(-. 8"+, (2" *- 2"+ "
A4S (<A A"B="28%. B, < F +418" T (+8" %04 +($IPo&+($.8"2%62+- ("YU (+(*2"-."
< -A-<HHA(2+(<2@UE+ *A28F (2" (6,4 . "2%IWH<+(C*"&-:698"3*4<*3S$."-."

%.'* 42+-(.6"$="29%." "=$AT-:3&* 84(6,+8"%&&S"-4)" -664*22(C*@I2*-4<,*42" -C*"

<-BA(XSYo+"HSA)"("+, (2"-A¥ -+ (<& <A(3+(CHHSA'2"2%<, "2/

AMWHEB'& -t$-+%6)t$8. 18t$1(.&&WIS" . (WS>, 11$8" (*Bt$+S'#t$- (/#-8 WIBBBHAEH YIS
8"()t$*8" (SIS H&Y' IS +%6.)$&SB.- TII/, %6 )1$-Yo+ ¥ tO++) HS( HL HLS-%6" 9+ (+/*t$
) *& H&LS) (WIS(+/18$9' 8" %%, 1$*GWEY 4" +"-&"0__ 5@

L * "2064CHL (" +(S(F " 2<A(3+(CHH44: 2"+ -+ H A GARF Y3 M X D4R (<, AR
>(.18&b$S(*+#"#&IBYDS-%"#bS$) #*'b$S' (-/**.0'b$8" (*8b$". (WD $*8(.%%b$" - +/* &S HSHE"
NGHHCHABH *4*"4-2" SAR"-BAR** +7( "+ *+T<&02($."$="*2<4(3+(C*"#$4'2"2%<,"-2'S'#b$
8"()b$&8.#0$%.18&$ #) SEVOMWA)-4"*+"-&"0__ ' @'AYRT*1(.6"$=""*2<4(3+(C*"+*4:2":(6,+"
S&2$ P HSAR <P BEIT H(+, B4 HEFI<HAS. (<" Y2 (<" H AR < Y& +Y04-&" - (.62"$="
HPA'2"<- " -1I(6%$%2 8" #$4'2"&()*" -4'8"4$%6,8"6.-4&18"**38"-4)"- " *-C1"<$%&"
(:3&1"3$2(+(CH*T<&-:-+($.2"$="1062(<"-. "*2<A(3+($.2"$="+(:14¢." C-4($URY&+%4-&"
64$%3@

L, (2"(2<%22($.$."+ *"*2<A(3+($."- "< -A- <+ 4(U-+($."$="2$05.""+(14* " -2"I<r
<$:38FT2(.<H 4 ¥ HCHEPIH A =" HEF<HA$.(<"2-:3&(.6"- 2L+ *2(2 W AN - 1" 4
289%6.'2"<- "1¥" - (3%&-+*"1*1$. "$4(6(.-&"<P.AFT+"-."<A*+*"=4$" 5. G<$Y2+(<"

2$%42@*"0_""9* . +%41"14$%6,+"-" *#"-." (C*42*"3-&*++*"$="2%.(<"3522(I(&H#(*2'
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*8H<+4$.(<"$2<(&&-+EBTRAT"$'%6&+($."=%.<+($.-&(+18"+,*"4*<$4'(.6"$="2$%.'2"+$"|*"
(3 Y&-HHTIFLE. A<PB. (+(B. H(+ B (<" -BHB G A H(+, " (6(+-&" 213842 " "
2$=+#-A*@"5H#"21.+,%2(2"+13428, $&S6I-."3($ A2 HSA) (6" H(+,(."+, (2 =(*&" <4F-+"
FEECIAE 2" SHBA*C($%28 1 FTIHA(*.E " %2(<"<$:382(+($. @, *":%2(<"<A*-+*"[1"

062(<(-.2"%2(6% , ¥2*" M *&F<H+A$.(<"(2+4%%:* DI+ "<- Q&Y' -&(+"-+/*&:$9/*.-B@

2%044* 8t (+,"+,*"&(2+* *A*(.6"%.- 1 &*"+$"&(.)"+,*:"+$"3,12(<-&"2$%.'2"$4"(.2+4%:* .+ 2"

#1400 (KA H(+ @

AAHHS"($88'S,"9.9%."($" (& /%" &+ S+ B4 & (/O HE*"H)SO+-"0$/&& ("#-1SL+#'$.*$&8'S
*8"> 0. &WS+ $H+&'S"#)$.#& (O Wt 1 +#$8++$.4$&B'S(, (#-'$+ $>" &S SB&I 18"
. @Piic @

H."(+%4%2+(.6"T-13&*"$. "+ *"(2<%22($."$."+(14*"-."2$%." (" B&*<+4$-<$%2:02(<"
[F1$.""+ 08 -22(<-&"K*2+*4 "+4-"(+($."(2"+ *"=$&&SH(.6"| 1"A(*44*"N* 41$S +#"($+,$
hgl*.21'$:+#-(&'N3 AB* 41" (2<%22%2"-"<&-22(=(<-+($."I¥1$." . $+*2"(."+,*'=$R&BH(.6"+*T+"

|&("#*%" &) b$+(. 1. 4" %% WS #SNASBIr+/(#'%$)' $9'*8$. 2b" D$%4.-8"$="01"F$%.2@"PiQ0O" @

ADHS+88'($*&)). H*DSES'S-0"4* | " & +HS+ $HHH)* S 1>+ +#$H- &, -$)"&"4$DHSOWS
SRDS&E! (S (SH+SHH(9"%.2)$H+H) DS & Yo +#DS>I& S HE. & *$08.-83.#$88'9F%0O*$"('$
Q.- (+*-+(*4$:+9S+* (*$O+(TS0. 88 +/#)*$&+$) +$'0'(WEBAB78'$'2/. O %' HES+,$

O/ ~"%$H+&*4$D$8"O'$#+$#+& *DSDSH O'($%. T')$&8'$H#+& *ASDSH")$2/"%.&.*b$

(%" &.+#+8.5*h$, +(9*b$"-&. +H*D$:8"("-&' (*h$9"&'(."%*b$/#.8* bSO +O' D H&* ASFH#)$"% %S
&8"&b$&S™'$" (SOWSH+&*$&+$9'ASN+($'Y"9SU'DS&S ('$"('$*+/#)*$88" &STB WH/6S$+O" %
'Y *&SHSO (WSEWS.-"%$>' #1*b$'O+T #1$0" (D$+($&8'$*&+(Ob$+($&E'$S-+*9+*4$78'WS0'|
9")'$,(+9$"$, #1'($*-("S H1$+HS$"$S .- BSH") % b (WS'9S%.,.))$"#)$(+%'$.#$"$(++9$
+ $H#" &I ("% -8+ASGWS O "0SH+/H)*$"($>. 1S +/4) *A$T+&$>. LSH+& *DS&B"&N*$.#*/, .- H&b.
#+&*ASD&N*$H#+88 #14$D&S1'&*$%+*&SD&N*$*&/S ) 4$C'S-"1#-+8$0+(T$0.8&8$&E ' $H#+&'*
H4+&7*S"($1++)$,+($-+9S+*(*4"N*.418"A@"PiQ0" @

L' K OpG+H - GCH A< 2R A(FALHN* A1 2<A(1(.6"+ ¥ 3A$<*22%2"$=",(2"2$%."
<AFA($.1FLS A (H(B-8" BH(S.2"S=" S 2@ (2" (&&YO2+A- B K - A2 S
*CP)H" C(I*2<A(3+(CH'+*4:2"$="+ *(4"3$22(1&*"+(:|@*=$4"*T-: 38+ TWoBS >, 1$*+/#)1B
L, *¥"*2<4(3+($.2"(."N*.41D2Y % $+D9666*2 £2 <" =$4"<$. 2(*4-+($."$=" *#" :%2(<-&"

FH4:28"<-+BPA(*2"-. "< &-22(=(<H(S. KB (" K HEF<HA$-<$%62+(<"-6*@
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L, *'<$:3%0+*4"- "1 062(<"2$=+#-4* " -C* 1A% *+ ¥ 3$22(I(&(+(*E=H(14*@F$%."

6% *4-+($. 8"21.+%2(2. "2$.(<"+4-.2=$4:-+($. "<-3-(&(+1,- CHI*<G:F"-<<*22(I&F"+$"-"

B(* "A- 6" $="102(<"<$.206:*42"- "< A* -+ $AZ Y "+ G <" BASE(=*4-+($. " HE(+-&": %2 (<"
2$=+#-48"%2(<"4*<$4'(.6"-." - (3% &-+($.". $"&S$.6%4"4¥Y (4% 2" T 3* 2(C*"*Y %p(3:*.+8"
DB* (- (U™ B( 42" "D +0'($'23-<* 11+ P& 2GBE22(1& MBS, 2(FA"+ * "<$:306++4"
*@r<+4$. (<" 962(<"-2B&Y Y02 (<BH A" (+"(2"-<<*22(1&*"- "'-C-(&-1&*"+$"- & & #, 4"
062(<-8&1"+4-(F"$4" SE@ (2"F:-8&F1"-)*2""<$:3-4(28." P &HF<H+A$-<$Y02+(<" % RK"
- B4 <H(C(RB-(24"+, ¥ FA(+-6H" L 4- 2<A(I¥ W 24+4."- 44" %2(@"F:-8&*1"2%666%2+2"
I HAS-< B2+ (<" YHRES+-2 K- 21+ + e 2<A(IF G S+ ($. -2 H 2444, "< &-22(<-&"
062(<"(2D""F:-&&*1"Pii@, *'2*3-4-+($."$="3*4=$4:(.6":%2(<"-."#A(+(.6":%2(<"(2". $+"
34-<H(<H 2T+ 2(CHYL ™" *&H<+AS-<$Y02-+(<" 248K, BIF=$A*"1*(.6" 2(:(&-4"+$F *"$4-&"
+4-'(+H($."$="=$&)" Y02 (K @ (4. *+" $2+2"-"C-2+"4*2$% A<+"$="3*$3&*"2 -4(.6"*&*<+4%.(<"
1062(<"(*-2"- "+ Yo+ $A(-&28"+(32"=$4"-<, (*C(.6"23*<(=(<"28%6. 22" 21 + *2(2"

+5<, (Y% 2 @R <$%BI*"*2<A(1¥"-2"- "$4-&" +4-'(+($."&()*"+,*"+4-.2:( 22($."$="=$&)"
062(<H-2"34($4"+$"+ ¥ (6(+-&" (¥4 *+"B

L, *":062(<"(.'%2+41" -2"<$:3&-(.*"-I$%o+"4*' %< +($."(."4*C*.%*"2(.<*"+,*" <$:3%+*4"
$H.8S-" FA-@,*"-<<*22(1(&(+1"FSP: 3%+ 4" %02 (<" 2$=+#-4%"* | &FF.<4*-2(.6".%:[¥42"
$="3*$3&*"+$)*":%62(<8"%3&S-' "+ *(42-."$+,*42 $$A =4 MBH/H)-%+/)b$;"#)-"9Sb$
VHE&[>' 8"3*42%.-&"H¥|2(++2"- "3+ AG KB4 "3&-+=$4: BH"C-2+"-1$% . +"$5062(<"(2"=4**&1"
-C-(&-18*"=34 *"&(2+*.(.6"3%0I&(€$"<$. 2% " H(+,$%+"3%4<,-2(.6" @$.2(*4 "+ *"-.-&$61"
o (24 BA(<-&EL"(FBEL"-. WY+ R Y G A &(+¥4-+1B0+"-2"+ *"3$3%6&-+($."
<o ART 4 K1M(6, 4" -&2FECH TP ALK ] %+ S+ *1"(6,+"<$.+(. %"
+§" )& (C(.6" (2" 1 BAR ="+ *"3B3%0&-+($."<SU&BH "4*-"- "HA(FF  @\*4,-32"
1062(<"1-) (.6"(."+,¥"<$:30%+%4"-6*"(2"2(:(&-4a" 0 %2(%(6,+ "$# "H"-"&-.6%-6*"+ -+"$*2"
S AFY % (4*"-"34$=+22($.-&& 1 +A-( "2 <@I*"3$3%6&-+($." =% 4+ £E2P*C*&$32"-."
(HA(.2(<"%."*42+-(.6"$ =(CHA2*"6* 4%2"-" <(F:-+(< "2+1&*":%2(<"45%6,": %o&+(:*'(-"

<$.2%:3 +($."$="<(.*:-8"+*&XC(2(B"+,*"(+*4.*+"- "6-1(.6"2$%. +4-<)2@" "
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L,(2"-1"1% " (A*4%2+ (6" - -&BO L1014 '$" <$.+(.%6*"+$-334*<(-+*"23*<(-&(2%6+,$428
D<A(FHA(++42"- "W SY64 - & (224" #A(+(.6"( 2"-"23%<(-&(U*"34$=*22($$4+, 1"$=A*C* %*"
=$4"+ *(4"2) (&ELE@"U*-2$ -1 &*"+$"20666*2+"+ -+"23*<(-&UIB(<"<4*-+$AF D+ 4CH"+ (20 "
(H[2" A% =8 *<AH(+,"+ *'<$.+(.%*"2%<<*22"$="8&(C*"I*4=$4: - 4B (+* "=4* " S &$-""
(229%6*2@A*"(2".$" 2% 2+(+%0+*"+§" 25+ 'BLCHA(+062(<"-4+(2B*4=$4: 8% -1 &(.6"+,*"

<$.+(.%-+($."$="-"34$=*22($.-&":%2(<@®

E*6-4'(.6"+*"(2<%22($."$. "T3&$A-+($."-."(*. +(=(<-+($."$="+(148(+"(2*-28.-1&*"+$"
20666+ 2+"+,-+"+ ¥ FBEF<HAS-<$U2+(<":962(<(-.",-2"-"2$3, (2+(<-+*"(A+4.-&" (-&$BYH"-."
0%.*42+-'(.6" $="(C*A2*"+(14*"=4$:"<(*:-+(<"28%.'2<-3*@"9$.2("*4"+,*" -+:$23,*4(<"
28%.'2<-3F" $=(&:"- &I C(2($ B T-:3&*2" (<& + " H&F<+4$-<$%62 2B, " *2(6." =$4
+ = 5062 (A$C8+BHBY) ¢ BR$0%0. " F==*<+"+2(6.* 11" 74-(."N$'62$. @"L,(2:2"
FH4HAR I (CHAD (= (YA &(2+* (6" 3-&H+++2" K 1$. "+ *2( 6% &-4"-<+(C(+1"BY. *&'# #1$
&+SO/* TS 62$."=(4242$. 2+ 4% <+M"CH41-&"*2<A(3+($."$H, -+"+ *"2$%."2, $%6&"
2$%."&()*8*2<4(1(.6"+* "2$.(<"Y%-&(+(E2'+ X" *6-, "*2(6.(.6"(+@"L,*"0B*"$="
&-.6%-6%". "CH<-106&-41"*(.6"(:354+-.+"+$"+ ¥ <A*-+(C2$%.""*2(6."34$<*22" "+ *"

KC* +00-8"+(14¥"$="+ 2(4*"2$%." @."-."(+*AC(#" =$4"779"5*4#2"11"A-%&"N-1*2"-."
0-4+(."7-41*4"<-&&*"<N+-&+($CB+PSE+0$f+(,+% TS "#$-("&)$N"% TS #)$7" (18)*B"
N$'62$."2+-+*2/"

jD$)+#h&$T#+0$08+$&8+/18&$+,$.&b$>/&$0'$-"9'$/S$0.&8$&8'Sh('#) #1$+,$&8'$,">(.-$+
&.9'$"#)$*S"-'B4"WN$'62$.8"7@"0O_Pf @

R8'$T"().* BHSY6&™ **"+$"-<,(*CH"+ *+(:14*"$= ""Pih_b2"AS&(<*"T$T",%4+&(.6"+ 4S8 K
(559G H)SS ARG UH-&(U-+($."$="+,(2"28%. " F2(B4E S+ X (14 $="
(-B(—+HS.-"$+ (A< +Y0-&ECH A2 @A T25%. (6,542 A
%.&()*QL"+$",-C*"-"4*-&(2+{4KF3H($."$="+,(2"25"(+*4.-& "<(Fi-+(<" (:-6(-41" '(-&$6%"
(2%:38$1% @1 <7"().*BE-2"<4*-+5"|1"4*<$4'(.6"+,+"2<4-3(.6"-") *1"-&$.6"+*"|-22"

2+A(.62"$."" T $8" &- LA H(+, "B+ A A< G4 (.62"$="+, "2 " <+($.8"23" (6"
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2ESBH(.6"+,%:"$#.8"-. " (6" A(2(.6" S+ <N (< (+, = |-<) W8'$7"().*$

0"*$>+(# $7-41*480@"N-1*28"A@"O" Pf' @

L ¥ (% +(<"28%. 2<-3%"<- % -33-4% + " "<$.2<($%2" 1%04<-. "“&2F* "2%1&(:(.-&"(."
(F2"( -1 (F-+(B."$="-"&-46*" 3+ AcH-6*"$="$%4" +*&*C (2B =(&:"* TI*4(*. <*@"L,*" $:*"
(F2 I(YY(+$%2-. 1 S F<<$:3-1(.6"28%.2<  -3¥2"-
1-<)64$%.":%2(<":$C"1*1$."3$3%&-4":%2(< "6*.4*@NSH*C*48"&+,$%6, "+, *'&(2+* *4"$4"
COH4"(6,+",-CH"- (. 2+(.<H(C*"(+%4.-&™ (-&$BYU*"#(+,"<(*:-+(<"2$%.'2<-3% &+ *(4"
(&(F1 S F2<A(IF K (1A% 2 CHA1-&&L": (6, +",-CH"C-2+" (S=H4* <H 2" [* 4445 "h

&(2+* *4@"

LU 148" SRS (al- 7 21, M- (NS +, 47 -1128-1750 , Al B$+#18S/ , B -+881 1, &+4 " /38 S OUS8!
—/2%70/2!. ,5-/18/14# 1, ~A1) ] ZP2 M. "*- 481 ¥ T-: 3&*"H-2" 4 "+ 4(*" 2$%. " $="+ *"
*@H<HAB. ("L, *4%("(" <78'$N"WBEBV" (&BSME++)SMRUBABI1"7+4.-4" N*44:-, "H(+"

+ L AR (B&-1F I F-1%*& NS == "A-%&"F, %4 (" PISP@*"=(42+"=%&&1"*&*<+4%. (<"
[SC(*"2$%. +4-<)"(2"<$.2(*AF "+ " <X'&I(HSHBTS'Sg+#*& ($(+9$78'SD)BSPISh8" #(#

+,*¥12<$4*"- "28%."*2(6."11"]$%(2"-.""T*I*"7-44%."PiSh ~ @"7*I*"7-44$.2-12

N78"8$8&+$9'$.*$"$S'(,-&$'Y"9S% '$+,$+/($0+(Tb$D$9"#$0'$0'('$+/&$&+$9"T'$&8'$S
%+0"'>%'$9+#*&@7-44%."PiSh @

1$96(2"7-44%."2-12"+,+"+ *"*Y Up(3:% +"<(4<Yo(+2" %o 2% " HH4*" $+"(.2+4%:* +2"1%+"3* 4=3@* 42
T-84%. "#-2"-82$"-"<$:3HH* +"- <P =(* A" HEF<HAS. (<26 (FFAH, S 1%6(&+"- "< 4K 4+

-&&" (2"$H."*&F<HASB. (<Y Y (3% +"6(C(.6", (:"+ " $33B4+%0. (+1"+$ ¥ T 3*4(* +"-. (.. $C-+*"
B+, $%+"+ < 4F& (- < B 1S K L2 @L KL HH AR IS+, " H A2 ="+ *'5R#"x$4)"HC-+ G
B-4"" %1 (6" 3 H(+,"-4+(2+2"-. " <$:3$2*42"2%<,"-2'D$,."9-6*8" < TI*4(:*. +(.6"#(+,"
+-3*"BE&(<(.68"&$$3(.6"-. MO+HT W.HLE" (+/#) $li+] *$;'>'3 "W(+," (Z=*4% +"<(4<%(+2"+$"2%*"
B, -+ (+"H$% & BA$ % <"2$. (<-&&D@*D2NC . %%. "9*$g. ¥B2"<4*-+*"-2"-"<$&&-|$4-+($."

Pt M1 10<0o++(. 6"-."23&(<(.6"+(. 1"2&(+,*42"FB"- " 3%++(.6"+,*:"-<)"+$6*+ *4"

B(+,"<,-. <% @3*4-+($. @B%(2"THI*"t- A"+ G T I*A(* +"H#(+,"  "S%/11.#1$&8 #1*$ HSO(+#1
FSI2HY Y& -33%, @ SI(U-+(S. 73324 <HEKANE <BUA-BHH(+, "+
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<(A<%(+4$86(2"<-&&*"+*:"<>'8"0 . +("%$-.(-/. &L *1"#H-4*"1*(.6"$46-.(< 8"$(.6"#,-+"
L A @Y0(2"- THHT-44S. - CH(H 241 (&(U(.B"+, (A" Y9 (3F + 2B+
HEY& S+ 1200, "+ F2-%  HCHAL A (F+ KL A¥ 3817 834SC('(.6"$33$4+%. (+(*2"=$4"
RYOp(B¥ A<, - B ([ -2 Y0 2K+ (&(+ <R < 4K+ (CH =S4 (+ ("

+F1<(A<Yo(+41"- "+ K (4 <4*-+(CH'34$< NGB & &(.628"?@"7%4:-.8" 0@ O_Pf @

I+<S%&I*" -46%* "+,-+"+,(2"34$<*22"$="4*23*<+(.6"+*"(.2+-|(&(+1"$=""8A&LAS. (<"
<(4<%(+41"H#H&A2+*.(.6"+$"#,-++,*"<(4<%(+41"#-2"<$::%.(<-+6"2$.(<-&&1*=$4*"
(:3$2(.6"<$.2+4-(.+2"+,4$%6, "+, *'2*-4< "=$4"2+-|(&(+1@";* C*&$ IUEE. " (-8&$6%*"

[Hgex MY O35 A+ QI HAG-< Y2+ (<" A+ (24" H-2"-" 32 (+(CH<A*+(CHF C(AB. ¥ A"+ "+ *"

*6(..(.6"$="+*"<(*:-+(<"*&*<+43.(<"2$%.'2<-3*@"

L, *'=(&: " (4*<+$4" HE&=A*"N(+<,<$<)") "+ *'(:3$4+-.<F'$="F$%."+$"*2(6."+,*"
i $23 AR+, (" (2"=(&: 28" 2<A(1 (6", K H S+ ($.-& FTIHA(* < @K, $"<-."=$A6H+"+ *
(=-$%2"2+-11(.6"2$%."(."+,*"2, $#*4"2<* ¥'("N(+<,<$<)b2" hQ*W-8BBG <+%6-+*"|1"+ *"
2$%."+2(6.8"2&-2,(.6 "+,45%6,"$%4":$*4. (2+"$:*2+(<(+183%. <+%4(.6"+ *"2-=*+1"$="$%4"
D $H A G ("= $A N CHA"-= 4+ A" H(+ 3 22( 6"+ -+ 2<* K M 1 DE0% @IS (1 +G <A* -+

i $23 KAR2H(+,"28%. " 1F1$. "2 (:3&F K= (L(+($."$="  <O/*.-B,-2"1FF KT 4% 1"
(:384+-+"("<(*-@"L* "Pihf'N(+<,<$<)"=(&:%78'S;.()* \"062%"- "*&*<+4%.(<"21.+*2(U*4"
<-&&FETS'ST("&+HIIN'CS.H"$= "+ *(4"25%. 2" H+ 4" -+ %o 4-&@I(+<, <$<) "H- . ++"-" *4"

(*.2(3."$="+*4434@"F<$4*"[1"7*4.-4"'N*4:-.@" "

JCB8'H#IW+/$S/&$9/*.-$&+$"$,.%9b$. & *Sk/*&$"#+&8' (SHINBE=4*"N(+<,<$<) @
"K-"2#$4+,8"9@"0_PH @

L,(27(2"+,*"4%-28." " +%4:" <- #'9"8&. 2/ B§#-2"34*C($%2& 1 WBH, (."+,(2"$<%0:* + $2"-"
<ARBSA(U-+($."("+ << A+($."$="48F<+4$.(<"2$%. 2@ 0%2(<"<$.2%6:3+($.",-2"**"
(=&O*. <11+ (14,8 (-&BOY* . &2+, (652 W, -CHHCHRS3H "+, 43966,
(- H(<U2$%.2<-3@ B HREFEC(2($. " BASC(H ¥ (-6%2"=$4"2$%. "*2(6.*42"
+,(2"34BWHsBB* Z+$"34SC(*"+, < 28%. " *2(6."=$4"+,*"&(2+* FA"+$"<4*-+*"+ K(4"$Ht."
(H*4.-8"<(F1-"=$A" F(EFB2B"L"+ HU2(=(<-+($. 2 CHEEIF=$4"+, (2" 3ABWHK (2" (*-" -2
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£5."-33&(8" (", *'<$:BE2(H(S. 259, H2(6. B R G AR<AE AR (145G
*CH 28" $+($.2'- HTA(H.<*2 "$="B(&*321"CH.+2@" H2"#(+,"+ ' $(BB'S;. () Bl *4*"
FRARRAF G <O UG (/O HEIBE, FHEF AP, (<206, '2" -CHIAF AR K (|4 G
3,12(<-&"." "321< $&B6(<-&"SIW*<+(C2@HBE*"$="+,(2"#(+,(."+* "2$%.'2<-3*2"
34$'%0<"=$4"+,(2"34BWHLH D (.$+-%4"29%."*2(6." (" <n"#&'$"H#)$e.(1.%$n™-'#)$Q"*&$
&B'SYH+& (AL *'0 ($+-964*CIYA(.6" %0:-."2&*2, ™"+, X' =$F+2+*3 2% ~+"<- [ 54"

4FRGF< AP (<"A*-&(U-+($.2"$="+,*"3,12(<-&"-."321 <, $2$<(-&"SIW*L+(C*2@

L <B3$2(H($. KiHH GBS V<" 2"3-4+"$="+, (2" SAVBISH " (2"- "+ 3 G AR <A
G BB="1H(. 6" €S2+ =SREBH(.6"-"BHA2FTB A(*. <+ "$=1 . LI2x < 2K(U%AS."-."
*C*.(.6"19%2@"]."4*+%4.(.6"+$"<$.2<($%2. 522" I"=$UAL2*&=#-&)(.6" (."-"3-4+"$="+ *"<(+1
(6, 2" G = (B4 H(+, @2 T BHA( <A <A< 2062 (S 54" $="15( 6"
&SRB, ¥12906.2<-34" 2" 4+¥1ZHF LG ARAK AR K Fh(YUR =" FHCH 4@ " Bo2(<-&"
=$4:"-33%-42"-12* +8"-8&" (2" &SLAB(<-8R()*"25%. 2" B(*4<H"+,¥12<H 2"+ ¥ 4*+ 04, " +$"
<$.2<($%2.522"+-)*2"3&-LH@'K-8+*4"0%4<, 8"=-:$%2"=$4"=(8:"2$%.""*2(6."2%<,"-2"
<FS+-"%WS*$H+RB66* 2+ (."-+*&*C(2(FS<%:*.+-4 1"-1$%6+"+*"F$%."$="9(.*:-"

N %4:-"*+"-&"O_Pt"

*T1.719-<IZ<hl = ."7,7=1, 7%-1%1 .1$-<701.22. (4$)))! " $!"1;, $%. 7 . &19-<I(" 71Z<;;!
= ."7,7=12%- = 1 §)>1N0%4< 8" K@ _PHI@

FH(.6"23*<(-&&YBA+-+ "+§"+, (2" BABWH<+ HEBY, -+"+,*"2$%6.""*2(6. "% 2+ 2"+ *"
Yo, *.+(<*B(&*B2L"BB[ -+ (A*<+EL"+" 4*<4* -+ BEL<, SESBO(<-&"+(:14*" S48 *3(8*321"

*C*.+2@%

IF$%+, /1+ 718" 8 (" %18~ /1&-11, 21" 102 -$R!!
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0X;!H, & ($+01-+§" /!

19$5)(.6"=$4":9%62(<"#(+,(." BB[" *3(&*321"14-(."#-C*2"$*2" $+"2(:3&1'34$'%6<*#$.*4=058&1"
=$4 R 06D(<"- 2" H (6,4"). 4 (+ @TEBr<+(.6"+$"=("*&$'18" -4:$. 1" "4 1+, "

(6, +"1%'<$.2(*4*"3$3%8&-4"=$4:2"$4" 4*-&(U-+($.B="9%2(<'(23$22(1&Pb.4*-&(2+(<@"1+"
<$YO&" " &()* F"+$"-"-8&=0. <+($.(.6" 9;"A&-1*4"$4"EX<$A™ <) "+$"3&-1"14$)*."<$: 3-<+"
(2<2"$AM- -G AR<SAD L KT BRCH( BN P AR 2068+ 2" F 3$3%6& -4 BAR(2+* . (.BBY2(<@"
H&+,$%66," #":%62(<"6*.4%2"$" %2*"+ *'2$%."$=":-8=0%.<+($."-2"28.(<"+*T+%4*"- "

F24 R H(<"3B22(I(&(+18" T*:3&(=(*"11"6*.4%2"206< 2RY%. & BB+ *"4*3*+(+(C*"&$$3(.6"$="
2:-8&&"=4-61% +2"$="2$%." (."-" (6 (+-&"2-:3&* @, *" 14-(."(2":-&=%.<+($.(.6"%4(.6"
*3(&*321"2%(U%A*2% *:062(<":  -*"=4$:"+ *'BB['4*<$4'(.62" :9%62+4*=8*<+"+q2
&(2+%.(.6"+$"+ " $A(6(.-&3(&F32 1" BB["-+-"<$.=(4: 2"+, ¥ $(2*"-. "< -$2"34*2* +"("BB["

S A (06 A(.6"-" 25 (U% A @5 $(2%"-2" 1" 34*C($Y62&E(F"-2"%2(<"(\"-4+(2+(<"
SO * +2@"L ¥ Z%+ I (2+2 H AR =D AR (K B2 B K (R <H 406418
L B(2X B (KA1 H-A@" 1 <TS'SF(&$+, Si+ MBS Z%+064@-+(=*2+$8"PiPf "% (6("
EV622$&S" 2+-+"+,—+"+ HLAX |$A% "H(+,"+ *" M+ &5"#)$%.9S.)$S/(.&WS+$*+#)$"#)$88'S
S** #15+ $&EB'S(SSWEH"O'$8" (9+#. ' $*1" -2)*"34$CH<-+(C*EA *$&8'('$"#W&S . B1
9+('$(.).-/%+/*$ #$&B'$0+(%) $& 8" #SLO H&WS9'#$*%" O #1$8+$.#-("*$&8'$S%" #&.0'$9"+0.#1$+
O.+%.H#5U,$'Z%+Y0A(2€B.2(F4*"+ ¥ " *< - (<-&" . (2" $="+ *":$*4."-6*"-2"
3$22(18*":%2(8"4,1+,:2 " "*T<(+(.6"+(:14* @B <$%4-6(.6":%2(<(-.2"+$"4("+,*: 2*&C*2"$="
FA-(H($.-&" $H($.2"$="062(<8"F&SP' L - "4, 1+, <A -+( 6" M 2$. (< CH&SI . +2"=$4"

+ B BS2(H(B."B-&HH N T Yo +%04(2+ 2" M $334+06. (+ 1B 2=B4: " (24*."+$"
+ BB $(25"$="-"14-(."%4(.6"*3(&*321"+ ¥ 1" - 1"HH&&" -CH" ¥ T <(++ 1"+ (2" $(2*"

S RRS( R (42" 062(<H$S@

L,*" $IW*<+(C**&12(2"$="3%4*"2%.(=(<-+1H:- "-1"#*&&"1*"%2*=%&"28* +(=(<-&&1"
%."*42+-""+ *"[4-("#-C*2" %4 (.6"+,*2*" *3(&*32FC*.+281%+:%2(=(<-+($."=$42+,*+(<'

&(2++.(.6"-1" $+a"H2"-. H&H<+4$.(SY02(<(-.8"+,*" <4*-+(C*" 2% IW*<+ (TG +2"-"
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[$H(C-+(.6"=-<+$4."(.Z8Y*.<F2"+ *" 1002 (<-&A*20%6&HA<," 3522(1&K-+((/S&*BIW*<+(C(+1
A &-+(.6"+$" " -8 1 2(A@IF<+(C*2$. (=(<-+($."(2"3-4+"$="+ *'34$<*BRS1* "%4(.6"-"
BASWHBH)*+, (2'C(-"-&BSA(+,:2"*: B8P 8"10o# 44" %< *2"-"3$(.+8"$A =& < AT H, *4*"
1%2(<(-.2"* A*4"- 24 FH(<U%2(=(<-+($r34$<*22"H,(<,"T*6(. 24P -&+*4"-"((=&Y0* . <H
-+-"20IW<+(C*&1@

124 *4*"-"3&-<H"=$A 206 B R Y62 (<-&" (+*434%+-+($.2"$3(&*321 " BB["-+-"(."2<(*.<*a"
9. ¥<+(.6"-<-"*: (<" (2<(3&(*2" (6, +"I*" (:3B4+-.+8"-2"A, 12(<(2+";-C("7$,:" (2<%22*2"
("KCB+00'#'** $#)$&8'$DISY%.-"&'$=() (B3 < (=(<-&&"'<,-3+*4"IN("19'H&" & +#$"#)$
08-+Ob'H Bt *4*" 7$,:"-22% 442"+ +" Up:- (+1" -2"<$.+(.%*"+$" (C(*"(+2*&="(.+$"4-<(-&"
64$96328"2*3-4-+*" -+($.28" (==*4* +"4*&(6($.28"$33$2(.6"3$&(+(<2"-."1*1$.' @"; (22 (2
H(+,"+ ¥ 2% <+ +B$A(*28"3*$38ICH' =004+ *4"23&(+"(.+$"C-4 @B 2% & B+, (."
(A*4'(2<(3&(.-41"2%IW*<+2"206< "-2"-4+8"2<(*.<*8"+*<, BESEIB3B&(+(<2"-."4*&(6($."
<-%02(.6"+HC(*",%:-.(+1"(+$"=4-6:* 42 "+ -+"<-."34$:$+*"'<$.=8&(<+8"$33$2(.6"$3(.(E'
S RBAeR = (+($. 2@"K, *4*-2"T$, 345 $+42"" <08+%'HBS&"("-"6&SI-&"
<$:%.(+1"#,*4*"  <B/9"#S0+(TBS'&S.6%4"=4-6:%.+28"#,(<," *"-46%6*2"(2"+,*"<-9%2*"
<$.=&(<+"-."<$.2%2($.@""T$,:8";@"O_IOF @' &I$)"+"+ *HSA& W 2" 4 (<-&"
2%3-4-+(2:"("1- 1" Y- "<+ (C(+(*28"3B&(H(<-&"' "(*-&2@"F4*<P. F<+($."$="
=4-Grx AR (2 (4, (24 (<H(2<(3&(H(2"(:3%4+-. 48" 1%+"-&ABEIC- "+ (== 4* 1+
' (2<(3&(F2"200<, "2 A" DL (* AR HAEE - 2"+ K A* &+ ($.2 [BHFF. N (<-&"

34-<+(+($.44"-"3+(*.+ @

0%62(<(-. 2" 4" (A%< +&1"(.=&%o*. <*"| T-41(.6"-*2+ *+(<"C-&%6*2"-."'(*-8BN Yo 2+" 8T
A% 2% 8+ 2B =(<-+(B.-. " %2(=(<-+($. "B=, " BB[M-+-" 4% =8Y* <H(AX<HETL"+ * "
-&B$A(+,:2"%2% @ 4*<$A™" BB['14-(." #-C*2'=%.<+($."I*&$H#" Yo:-." *-4(.6"-."

AFY Yo(4"+4- 2=$4:—+($B4"+4- 2352(+($(+$"-%'(1&*"4-.6*28" # "*+,$'2"$=" $46-.(U-+($."
$=4 BB[" -+ (5% (1&*":%2(<-&" =$41( =8Yo* <T-."-&A+A 2+ K" 4* 2% @P L *A*=$4*8"
BLH K D[RR CPREICHR M K OpD(=(<-+($IBAS<H22 16 (. B, * "SIWH<+(CHE-"

4*2%&FRE:*  "*2+ ¥+ (<1%2(=(<-+H($BI%+"+,-+"$F2" S+ K- N (+1<- . $+"((=$4:"$4"
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<$.+4(1%+*"+$"2<(*.<LFEA*.+(=(<&6S$4(+,: "23.(=(<-+($!34$<*282'<- " -&2A*2% & +"(."
$C(.6 "H#-1"=4%:"+ *'$A(6(.-&" %02(<-EEIM*&+(Crt- @="+*"-+-"(2"+$*"(+*434*+*"
2<(* H(Z(<-Q&L"(+"$F2" $+" ¥ <*22-4(&1" ¥ +$ AP <- QTS +,*"$A(6(.-Q4-(." #-C*2"
2" A2U=ARY YR <L (AR (27<S <A @ (21 (2" C (A (-&BBA(+, 127 2%<, " 2" K Y H+
-&"-"BH,*428"+ ¥ A* 2% 8B B(+<,"$="23. (= (*"". $+*2°4*" $+": %02 (<-&&A* &-+*"+$"+,*"
$4(6(.-&"#-C*&*.6+,D"3(+<8"-.""+,*4*=$4*"(6,+"1*"<$.2("*4*"'-2". $+":%2(<-&&1"4*&-+*' @
H&+,$%6,"+,(2*2+,*+(<"%2(<-&"4*&-+(C(+1":(6,+".$+"1*"(:3$4+-. +"+F"2< (= (<"
(A*AB4%+-+($."B="+-"(+"1(6,+"|*"<&P2*4"+$"+ *"+A4%+,"(="<$.2(*4*" (:3$4+- +8"+ *"

D B (<"<BUOR(ZBA:, F2(F (2 (< (- BIWEH (CH2. (S(<-+($."2<* . 14(3@

LY 4 2 002(=(<-+(3."$="+, (2~ 8-"2%&*<+(C*"34$<*22FX V(4% (."+,¥": $C*:* +"+$#-4'2 "

+, ¥4 (24 (<"-F 2+, *4(<B8"+ M <BEKEI<H (.- - -& A 2(2" B =" " (+, -+ F -+ (<-& -8 6 B4 (+,: 2"
< ASH' %3 846" 5%, +2"$="+-"+$"2(=+"+ ASWE @ (: "(2"=$4"2<(*.+(=(<"3%43$2*2"
BIW*<+(C*"'-.-&12(2"$="1+F="2*+2"4*" (:3$4+-.+"+$"-CH ("' 2% IW*<+(€*F ((/ S&. +H#B="+*"
2$.(=(<-+($.8"1%4"2*&*<+($."34$<*22" BRI &"=$4"-4+(2+(<"$4"-* 2+ *+(<": %2 (=(<-+($."
BA$<r22%2A@" F+, B2 . *A+-)F. "%A(.6"+, (2"3ABWIBE +, **4(C-+($."$=". $+*2"- "
=A*Y Yp* <1"4- 652" F=$A*": % 2(=(<-+(@S" <A*-+*SIW*<+(C*"4* 208 +2'<$%& " *"- -&1U*"
=0hd+ ME"+, (2" BABWH<+ HFA*"- (K" 4"+ 26 (* +(=(23. (=(<-+(3."=$4"BB[3&*321"-.-&12(2"
(."-".*%4$8L$6(<-&"=4-*#$4)@"L,*4*":- 1" #*&&" [*"4*&-+($.2, (32" *+#** 24*Y %p* <U-.6*2"
S <L<&(AR3FH (S, -+ <SU& - -&LUFBIWH<+(CHBH(+, (."-."- %' (+$41"=4-*#$4)8"

("= 1"=0%+%4*0% A$&S6(<-8CH&$3* +"$="+,(2"34SW*<+@"

L*" <M-"9@N("B-86$4(+,: 2" 82%¢ 4SH %3 "&-46%"-:$%.+2"$="4BE*"+- "2$.(=(<-+($8
1%+ 5" BAG<*D2(.6"F="+ <" 4-" (24T IAF: KDk ok (<YBHA-+(BH(+, (""2<(FH(=(<"
=4-HHBA) @CFU2(.6" KA =BAMYO2(=(<-H (B, A2k R (<BP-EAN YD K =G
+$"962"8-46%"-:$%0. B2PA"ESD.6 2+ " $="4 K+ F<-Gp 2K "G="+ KA <PB. (UK 2+, (<"

[002(<-&"2+A%<+ Y42 1", -CH EBB<+*"-2" %02 (<-&" [(.BR-."I*" A4St @+ H2+4."

FA-(+($.8" 5 BEBL HHHQCH" S+ 2 H(+ "HIFA" S+ H(+, (."4*<$6.(U*"2<-&*2"-."*12@"
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K,*."<$:3-4*"-6-(.2+"&-46*"-:$%.+2"$=" -4C*2+*""-+- 8+*":-33(.6"+$"-*2+,*+(<"
(BRI AF AR LB (1B A" 2R 42 4 R0 (+- 18 =$4" %2 (<-&":-33(.6@"
"Z%48S5.6N(4-.-"+"-8" O_PH®

L,* "3,(&$2$3,(<"("™*-2"I*,(.""+,*  "((+(-&"34$W*<+"(ERX&%"™ "+,*'<$.2("*4-+($."$="
*+-3,$428"21:1$8(2:8"(*$&$618"FTI&PA(.6"(+*4<$. *<+($.28".6-6(.6"H#(+, (*-2"H#(+(."
1%2(<8"8(&*3238.*&+(WS"#)$-/%&J."(.<$43$4-+*"+,*2* "#(+,(."+,(2"34SW*EK ,*."

$.5 "-&1U*2"+ *OHAOFA" ke>%.2/ @("#.2'(BR1.+,*2(U*4"<4*-+*"=$4"+ (2"34$\JHL<$%&"
-<A"-2""2(:3&(2+(<"F+-3,84" =54 "+ *: (8" #(+,"(+2" (. +*4<$. . *<+($.28"<$: 3&* TP +(.628
(<& <-8<Y8-+($.2"- % *45%2"+4(66* B, (&2+34$<*22(.6"+,*"BB["I4-(#-C*2 @"
H2"(+"64%#2"-.""*C*&$328 3*4=*<+($.2"-."'=-%0&+X4**3"(.8"+,*4*"-4*"<$:34$: (2*2"(."
*2(6."-.""=%.<H($.-&(+18" 2B+ (2" (+"B&(+<,¥2". <42, ¥ 2" & ()*"+ ' 14-(.":(6,+" '%64(.6"

24 (U% A @HEY6& " 1¥"64-. ($2"+$"20666*2+" (+"(2"-":(.'8"1UR""*+-3,$4(<"<$.<*3+" (+"
2+4C*2"+$"%. T'$&B8'SO. BYH(+,"(*-2"."+,$%66,+2 "+,-+"<- "I"&$-*"(+$"(+"&()*"2$%.' G
2-:3&*28":$43,*"(+$"2$.(<":-+*4(-&" C(-+,*"*T3&$4-+($."$3*42$.-&*:$+($.2"-."
*+-3,$42@"; (==*4* +"3-4+2"$="+,*"|4-(.8"&$I*28"LBYEL)* . *""+$"+,*"(.'(C('%-&"64-.%&-4"
B* *A-+$428"+ ¥ —+A(TB* *4-+(.6" :%2(<-&'$+*2"3%0&2(.6" &+ *-4+ "“+$"<4*-+*"-"=(-&"

23$.(<"4*-&(U-+($$="+,(2"(*-@

Z(6%A4OPL,*'Kjl&(Y%*Gh- .(U*4" A+ *2(U*Ah"(+*4.-8"=%.<+($.-&"<$..*<+($12@
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L, ¥ 4*2%-4< "(+$"<%&+I8A-." (2+$4(<"3*4<*3+($.2"$B(BH*B2U(A*<+&Y. =&Y <"+ *
RO R+ (LB 062 (<-8S Yo+ <$ 2D MR(B($Y02"+, *: ¥ 28" 2% 2" $="F*4<*(CH" & $22" ="

(% 3FH K =(424MCHE&$3(.6 " 3(8*3218"<$.=%2($.8"-.6*48"=*-4"- " &S *& (. 2RE"
((Z&Y6*. <"+ *¥":062(=(<-+($.2"2% I W< +(BIRBE " #(+,"$. ¥ SIW*<+(CA%&RB"%2*"+ *"BB["
*3(&FB2L"4-"-2" F2FUA<H DG, (=(<-+($."+$"4%1-RL <HAFHS + K IASWHEA* +($.2@"

jIWH<+(CH&L"4* 24 M * 259 4<"2%. (=(<-+($."-+*4(-&"+$ "% 24 B H<$4'(.62"$="4%-&"
BB["* 3(&*321'C*.+28%+"+ * "+$"*: 38$1"2%6 I W< H{@H2(=(<-+($"+$"-++%: 3+"+$"<-3+064*"
ST 3EBAR K G ($.-&" . <Vo&AVA-& FTIHA(* . <*2 BB (&*I2EFB. (=(<-+($." - 21" + "
34(:-41" 3A$<FD 1Yo+ ¥ ¥ 24 *+(<"2(=(<-+($." -2 &2 " F(CHH+-&@A<A*-++"-"
=0h&<AYh: " FHHA* "2$. (=(<-+($."-. Y02 (=(<-+($.% - +"34$%<* ""|-&-.<(.6"34$<*22"

P05 RS 4 4S8, 364 X SASWHEE*2+4(<+(.6"+,*"34$<*2B" 3064423, (=(<-+($.
B+, "+ FSA(6(.-&"BB["-+-"34$'%<*" 32+ *+(<-&&1"%. (+*4*2+(.6". $(2*8"1%+"$C(.6"+$$"

=AM G4 2" K2 (<& H 2+ FH(<A(2)F A" -) (6" %6 2(<"-1$%+"3(&*321 @

L' R14x 2% A< "3-3%4"KM+/H)b$i. *&'H# #1$"#)$Q%"-' P$78'$"*&8'&.-$).%'99"B"
* @I HAB-<$Y02+(<"<$:3$2*4"T-441"LA%-T"-&2$" (**. +(=(*2"2$:++,(.6"2(:(&-4"+$"-"=%&<4%:"
oo " KD (< M KR DGR KA RIC+AG-<FY2+(<"- A+ (24D -+ 3+(.6"+S"

<$%(<_+*u #’*.ll’*"2+_+*2/ll n

[78'$-+9S++($"#)$*+/#)$"(&.*&$>'-+9'$-"/18&$ #$88'S). BO"$+,5'.8.8'($
" B'& - * H1B&E'SHHH) S+ SRS SHO. (HHOHEDS, +($. & H-DSH($VH$H/>+() H & H1S
"(&.*&.-$0"%/*$.#$+()' (B&+S-+HO'WS"$*+- "% $9“A UBH-T8"7@"O$PO" @

LA%-T"-22%4+2"4 *4%" (2" 35+ +(-&&L"H(**"-%'(* <"+ -+"(2"34*3-4%"+$"&(2+*."+$"
*EH<HAF Y02 +(<"2$% . 2<-38BYo+2(*"$="<$: A< (-&" %62 (B(="+,*"-4+(2+",-2"2%:*+ (.6"
o (B=%0&"-. " A*-8 H$"<$: 0. (< @" LA%%-T"*&(*C*2" 25943 25" 4+"(2"-1$%+"
<$::0.(<-+($.@" N* *T34%22%2"+ *'(:3$4+-. <+'$=T3&$4(. B2$<($<V6&+%4-&"-."

* C(4%. % +-&" (2206 2"<4*-+C*818S:I(F"H(+,"<-A*=%&"<$.2("*4-+($."=$4" $#"(+"(2"1*(.6"
<$:10h. (<-4 H(F, (", F128%.'2<-35 % C(4$.* +@" L, *"28%." (6,44 <"-+/*&.-$

0+ L FYB . (=(F-2"3(CE+-& S+, (2"< A +(CHHFT+2($."( "+, *-4+"$="<$:3$2(%($.@
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OX;Q;1""#, IEO&&, Wh!$/1=- (+043/5!B8 " +$" /-11""$8 . 4,%10/9" 19, 2! 3+#!B (8L, ()™

K, *"N$'628."*2(6.5"+,*'L-4'(2"2$%. "*==*<+"=$4"+ *TTQ"+*&*C(2($."4--"  <n+-&+($
C8+BF"*2<4(I*"(+"C*4I-&&1"-2J(.SS #1$88'S,">(.-$+,$&.9'S"#)$*S 4K, -+"*2<4(3+(C*"
+R4:2" (B, + Y 2H G I DKLl F - FHTIRA(K < 2" M H G+ ($.2"$="+3(&*321a "+ 2$&-+*8"

(2$&-+(.68"<4**3(.68"'-4)8"$:(.$%28"321<,$&$6(<-&&IAHA$.-&8"<$2:(<8"#-C*2"$="

=*-4"- "'<$.=%2($. @, *4"*3(&*321"3-+(*.+2",-C*"2(:(&-4"-."'C-41(.6"+*4:2/ "

A &$0" S EE.9'S"#)$*S"-'$8")$*&++) $*&. UFBB(&*321 " FS<(*+ 1R S -&"F+$4(*28"
D-.*"0-.#-4(.6"0_PQ @

iD$&8+/18&$DS0"*$1+.#1$-("BEG*321 " F$<(*+18"A*42$.-&"F-ESHOR-"[4-(.6*4"
O_PQ@

"D$, %&SDF0"*$ %0+ & #1$+/&$+ SIWS>+)WASTE'S #+&"#-*$0'('$?/ L BIGH] 21"
E*2*-4<,">?8"E*-&"2+$4(*28"5*&&*"Z-6-."0"PQ" @

AFSH))H#S, "% #1$+ $S"#. M B3(&*321"E*2*-4<,">?8"E*-&"2+$4(*28";-C*'N*&&(.62"
0 _PQ@

A=#'$+ SOWSS & #&*$)*-(.>)$. 83 *$+-"#. WA@"H&-2'-(4"9$8*2"0_"Pf @

AVHISH)) HIWS, "UoS&E'SS (+#-'SHEHH % $8" (9+HWS. #$"%%$. &*$, /%Yot 4$D&S. *$#+&8 4
"(&8%WA$2+$*C2)18"L,*"*C (&P QEPQCTF* . *C(4-+.*8">@"0_ "B

L% 4%14%" 0h:*4$%62"=$4:2"$="+3(&*321"4*2%6&+(.6"(." (==*4(.6"CHRK&[3+($.2"$=*,*"
*3(EXB2IITI*A(*.<* T+ "20==H*A2 @"B&-< B (+,(."+, *"3$22(1&*"<$.+*T+"$="-

2896.'2<- 3" # 2+ F4 (<, (2"H(&&" " $+ 4" C-4(-.+"4*&-+(.6"+8$.(<"2%:- +(<2 @"L,(2"H(&&"
[ 4* D008 A S=" ¥ (! (C((Y6-&" 2% - +(<"(A+ABA*+-+($.2"$="+ FHT I*A(*.<H"- " 2$ Yo B+
1./(.62"+,¥1":-1" -CH"#(+,"2$%. ' @"'L, *"2%<<*22"$="+ *"2$%.'2<-3*2"#( &&"*" 2% W*<+(C*@"
NSHCHA8"+, *"2$%.'2<-3*2"<A*-+*" Y 4( 6"+, (2" 34PWHKEE "2+ 4CH"-2"$ *" Yo+ * #(4+(2+(<

*T-:3&*'<4*-+*"=4$:"BB["*3(&*321"*C*.+2+,4$%6,"3*42$.-& *T3*4 (*.<*B="*3(&*321@

"+ U BAG U<+ (S, <-8EXEX2 OB, +($"SF/(+ HBE*A*(2"-"+*-4(.6"2$%.":$C(.6"-<4$22"
FF2HA (@K S (+BA(67S. 13,502, (2,24 F"321<,$-<$Y02+(<" F==H<A ="
$C(.6"+,45%66, "+, *"14-(.@" HA*34*2* + 2+ *"3$24G<+-&"3,- 2" $=B(&*321"H * "+ * 14-("(2"
*T -902+% "= 4$: "+ ¥ 2 (U%A4* ¥ T3 A8 3-(."(2"234%-"-<4$22"+ M4-(."-. "=+*&2"+$4." ("

+ X (<H A4 S="+ 1 2F (UG, ¥4 (+"+4-. 2. (++*""+,4$3%6,"+,*"14- (. AZ$&&SH(.6"2*(U%4*"
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HOE AT <1 R NS (B SR $. K& (F22" <Y K DB (+-41"- <& (. (<-&" -+ YA F=" 5
*T34(*.<* @E'8$22"$="<$.+4B& "+ *"(. -I(&(+1"+$" $&"$.+E$.2<($%2"4*-&(+1"(2"

$%4.% 8<$:3&F T =4S 4r&(F=" B4 22($. 21+ 2 =+ 4"+ IS TY<+-&"3, 27 H .
$AA"I6(.2"+$" A +YOA F2* "+ K2 ORI (A% +($.-88&1" - <A +(CH&L"

<$:%. (<-4 (", (228%.2<-3*@

(2" M+ * (=" *0HAS. 2" (L K1 A-(." (V6 A(. 6" 25 (U 208" (2" (+*4*2+(.6"2% W< +"-4%-"
+ETIESAN H(H, "+, ¥ 2$%. ' 2<-3¥"- <K Ak-((&1"2$: ¥+, (.6"+, " 2$%."*2(6."34$<*22
<$.2(HFAF(A*&H(B. H B G BS="8$22" (" BHBEH-& 2+ +* @I (6,4 + =& (6"
$="8$22"<$:H" =4S R!F 2% =444 - 1" -CHHT IHA (X <" 8 $22"$="<$.2<($%62. BTo+" $*2"
+X4-(" <$.2<($Y28KKS$6. (U *064%$. "&S2ME" * "4*2%-4< (6" +,(2" -4*-8(+"[*<-1*"
3*42$.-QU* "TF<-%2%"$="+ *'3H2$.-& TI*4(*.<*2"$2*:3$4-8"&$I*"+3(&*321"+,-+",-C*"
34$64*22% " +$"<$.CY%E&2(CH'2*(UBA* 2 2% 2+ (U%A*" + TP <$.2(*4*": $4%" & ()*&1"+$"
<-%62*" *9p4$.-8"&$22@"9& (. (<-&"4*2*-4<,"<$. 2(*42"4* 3 +(+(C*"- . "34$&S.6*"+*: 354-&" &SI *"
25(U%4*2"+ -+"*C*&$3"(+BIK G&S.(<"<$.CUE&2(C*"2*(U%A*2"<$%&"<-%2*" *%4$.-&"&$22"
*23*<(-&&1"(."-' Vo&HQBE (<" *+"-&"O_PRM@"&(2+* *4"<- HL(F(Z"(+",-2"- <, (O *
<-3+064*"$="BH($.-& "+ (14*2206<,"- 2"+ 2@ E2$. (<" *+-3, $A2"<AX-+K"- "34F2 4"( "
+,(2"348'%<+($. - AL A4 2+(6"- "C-&(* (", BHA2$.-& KB % (<-H(.  "B="+,*2%"
*3(&*32IT3*4(*.<*28"+:$+($.2"-.""<$.<*3+2 @"

L* "2$964<+"-++4(-@BB["-%'($" $."F1.+ *2(2"+$$82"-&2$"-CH"-"(4*<+"*==*<+"$ "+ *"
H4*$=" + 2= (-&"2$. (<" T+964%2"- "<$:3$2(+($.2@"F1.+,*2R$2 " -C* "2$.(<"

< A< LT -+ Z8Yo* <M K 4F2%68+28'S * 2"+ * [I&(Y %* B4-.(U*4"OHANOFA"2 1.+ *2(U*4"
<AFH=$A"+ (2"BAPWEL+" $H"(+'(38** 42 "2:3&% G-2*"[4-.%&-4"F1.+ *¥2(2 "H(+, "+ *"
BB[":-+*4(-& @, *"*T3*4(*.<*'$="1-.(3%&-+(.6"+ *'BB['4*<$4'(.62" <Y%.CTB"+ *"

21+ *2(U*4"(2"3%4,-32$4* 4*#-4'(.68 "+ *"34(.+(.6"+$"k=(T*"*(-h"2$%.'2<-3%2" "'+ *"
RO (TR A B <RB2(. 6" K (-&BOY H(+, "+ *BBE(-&(U(.6"+, ¥ <4*-+(C(+ 1@
*T3*4(* <*'$="3&-1(.6"+,*"BB[X%.O!B<$.+(.%(.6"+,*"*C*&$3:*.+"$=""(-&$6%6*"#-2"

=$%."+$"1*": $4*"4*#-4'(.6"=49$:"-"3*42$.-&"-4+(2+(<"3P(.+"$="C(*#@"
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L% "21.4,%2(24$$828"2$%4<*" -+ A{(2@ Y| WH<LC*" .- 44-+(CL&&"<K.*"-. <. +4(1%+*"
1§ F1=(-8"2%. (<" A 2% &ATEY. "+ 2(6."34$<*22 "=FRE&SHF "+ **+ $'$&$61 "$=%0.&8$
S >+/&B 3(&*321"1134$'%<(.6"+ ¥ %62(<"-." "2$. (<" T+%20%62(.68, *"$IW*<+(C*"BB["
(-8 @"EHT3A%22($."$24 ¥ 1206 WH<+(CH'-*2+ *+(<"- 19964 $ 3(&*32'KS. (+($."=4$:"
3*42$.-&"FTI*4(*.<*3A$C(*"- "$33$4+%. (HESA"+ " 2$%.'2<-3%2"- "2$. (<" +* T+%64*2"+$
<PV (<Ko K (< he (6208 *22-6%  @"L,V6BBE-+(.B(HH S, F L ("$="1*(.6"
S"BA$-<H(CE <AF+(CH'+4- 2=$4:+($."S="+ *" *6-+(CKB(&*321"¥T3*4(*. <*"- ™

'(-6.$2*2 @

L,*" 2$%.'2<-3*2"-"2$.(<"+*T+%4*2"#(+,(."+,*=>%. 2/ @("#.2'( "21.+,*2(U*4<4*-+*"=$4"
+,(2"34SWH<+"QE" T34 (> <*I1"-"-%" (*.<*  "H(+,$%+"+,*'<$. T +%-&"(.=$4(S$."
4*&+(.6"+§,"%2*"$*3(&* 321D " BYOEN*"<$.+*T+96-&(Ur"<$:38*+*& 1" (==*4* +&1"I1"+,*
4 S+ "&(2+* FA&B'$&' (9$<('9+&'BSE+S(, (B&+$"$%.*&'#'($08+$) +*$H#+&$"--*$"HW$
+OS+* & +#$) 8" YobS&H &S #)$&8'$9'-8" .- S+, $S(+)/-&.BAH2" *.(2"F:-8&* 1" (2<%22*8"
(1S AEGFC- A"+ G+ G (24H* FAT- (247, (6 T IHA(F <+ $) ST -<+81" S
S L RICEIBERANAR AR X YD (<@, FI<BI BSR4 24 S Yo+ + $ 3P4+ 41"+, *"
&(2+* *48"+ *"34$<*22*2"-"+*<, (Y%*2"*: 3&SLB<-."I*"-("*"$4", (.*4*"[1"34$64-"
SH2TF<-002%" (H2". $+"-&#-12"4*&*C- F@& &*1",-2"(* . A(= (" +,- 4"+, X" &(2+ . *¥4" - 2"
C-4($%R*+/(-'$>+1) #1*BH(+,"2$%.'8™+ (4% ™. "<$ +*T+ "+ *2%"-1"*"2(:(&-4&1"2,-4*"

= $.62+""&(2+%.(.6"-%'(*.<*"1%+"+ ¥"2$%. - (1A <>+H) H1BL" -&2F"
<$:3&*+*&1"(==*4* @ -&& 1= (2" KR4 <4 (- @+H) HLB2"4*2%&+(.6"=4%"#("*4"
<%&+%4-&"-22$<(-+($.2"-2"#*&&"-2"=4$: R <&8P6.(+1"64$%3 " T3*4(*.<*2 @M1 "<-."
&2 (-6 1L ((C(%-82"  $A"&*-4. ¥+ $Y6,"FTI*A(* <F@'[R+*.+42"<-" *-4"+ *"
2-7%"28%." $4"%02(<M (" *-"280%+,(.6"<$:3 &X+H &L (==*4* +"+$"+ £ 2"-"4* 200 & +"$="
+,%(4"3%42$.-&(U*"1$. (.6"#(+,"2$%. "'+ 4$%6, "< % &+ BT 3*4(*.<* " "2$<(-&"64$%3(.68
"F:-&&*1"Piic’ @

K*."<$.+*:3&-+(.6"-"<$::$."l$.'(.6"$4 N-+99+#$"*&8'&.-$,("9'0+H(T" $"-1"-&&"

2,-4% O (4-."-+"-8" O_PH(H(23$22(181" % -+-21"-<<*22"+$CHAGH(*.(.6"  $*4."
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*EHCHAB. (<" V02(<"B* . AF2 C(-"+ ¥ (44 B " Yo&H (¥ (" FTIHA(*.<*2"2%<,"-2"<$:3%+*4 G
6-:(.6 @"HS$.+(.%$%28IC*&$3(.6"<(*:-+(<":%2(<-&"&-.6%-6*":$.62+ "6E&SI-&

0! (*.<*2" +,43%66, " +*&FC(2($."-. " =(&:"Q2F H(**. "+ ¥ 2F. (<" B-&FHHEY (X <HHT Zr4 (X <+
")$.#$S('S"()SE&ASYS'(H#-'3 $2": %62 (<@A/(- @+ HLBE. +(.%0*2"+§" K =K -
HCHREIH! H(+, (. 2K YA (K (< HTIHA(F <*2"-<A$22"-" S A" <$.2%6:* 4(2+'<$:$. G
Q4 (G- HSA) @1+ (2"3$22(18 I (8(+1=$4"- %' (*.<*2+$"<$:34* * "2 (:(&-4  &1"
(&R (62T 3A% 225 |1 F<$:38254  BH(+, (", H(A'<$:3$2(+($.2 8 <$F2""
<$:1$."&-.6%-6"H*" (6,+"%."% A2+ "1*1$."&(.6%(2+(<"$A(6(BI2"* +($. X" *-4&(*4"
(", (2" <Y +8"=(&:"2$%. " 2(6. %4 " (+$4"K-&H*A"0%A<, 2+ ART Yol 4" &"
o_Pf"

NC8'HIWH/$S/&$"# #1$.#8&+$&8'$*+/#)$',,'-&*444$*$"$% *&'# (PW+/$-"#$S/%%$9""# . #1
,(+9%$.&480%4<,8"K@"O_'Pf’

0X;0;1. T # " 1 B85#+*/ 21+#$01+# , Whal+# , 1% " O/ 2%&- (, %=/ 2!%) /+# , %96 , 4184 , -+, 21* = 41 +£ 5%
(4" _,&H8/+,4,%+3/5!-/2!10%,*01N!

A-+(*+B"<-4*42" ¥ (<-&"34-<+(+($.FA2(AFAF2+F (T -:3&*2"$=", $H 25 ¥ ¥ <"

(A D<A <A* -+ (CHL"- "<+ -4+ (<-&&L"H(+,"*3(&ERHE=(."+, (2"#$4) "*.6-6(.6"-."
%2*=9@&+,*"kQ").-"%$r+/(#"%$+,$F/*&("% (B$"-4+(<&*<-&&*'%Q").-"%SE/9"#.&.*P$7+$
J(SM+9'&.9*b$&+$X'%.'O'$=,&'#b$&+$:+9,+(&SFYOONV*B "D(&&"[$4'S."-22*4+*"+ -+"
+,*4*"(2-"648#(.6"3%I &(<"(.+*4*2+"("-4+#$4) 2" <4*-+*"| 1"3-+(*. +2"$="321<, (- +4(<"
<$.'(+($.2 8<(+(.6"*T-:3&*2"2%<,"-2T'$F (&$+)$-8.2+S8(‘#."B1"741-."9,-4 *1"#,$"
206==*4*"=4F:"+ <P (+($."=$4"(2"-'%&+"&(=*"%. +(&" ,(2"34* - +%4* " ¥+ "-+"RO"1*-42"$="-6*
APIRIMIIP @"L."+,*"*<-"*" 34($4"+$",(2"2% (<-4 ¥ 1" T3&$A*" (2" T3*4(*.<*2"$="
2<,(U$3,4%.(-"-."<4*-+*" 2R A (x2"$="3-(.+( .62"*T3&S$A(.6"+,*"2%==*4(.6"$="1* . +-&"(&&*22
- =(-&&1"BAS Y<( B 2K+ G 2 CH +1* "2 EBBA+4- (42, (&2+" TI*A(:* +(.6"H#(+,"C-4($%2"
1G22 B=" K K CL" R (< (S, H-2"34*2<A(IF @ "HAHHSA) 2" <4*-++"|1"3*$3&*"&(C(.6"#(+,"
(&&.*22"<-."+4- 2=$4:"3*423*G28"<,-&&*.6*"34* W' (<*"-24*4*$+13*2"11"34$C((.6"

3%429$.-&"(.2(6,+2"(+$"+,*(4"&(C*2"-."<$.' (+($.2=$4"+ *"#(*4"3%I&@"L, (2"<,-.6*"(."
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3*423*<+(C*":-1"&2H*"+4%*=$4":*'(<-&"34$=*22($.-&2"(.CE&C*"'(."+,*"<-4*"- "'+ 4*-+:* +"
$="+,*¥ 2% 3-+(*.+B"<4*-LL(+ 1"<PYK"34B: $+*"+$" -%06:* . +" + FH4r-+x 41

BRI A= < (5@ "

0%(<-8"34-<+(+($.5428"<-4+42" % A2(.6"2+-=="<SUBK <224 (2" #$4) - 2"-"<4*-+(CE™
<o, A (<EH(C(+L T BH(+, "3+ (F 421, $"<-. "“82$<<*22(+"(.*3%.*.+&1@"BB["
45<$A'(.62"<SUO& <" BAGC(H"+§"B+(*.+2"5. " 4XY Uo* 2 +"+§"% 6-6+" (<45 +(CH"-. "<, -4+(<"
2$.(S(<-+($."-. " 2(S(<-+($."-<+(C(+(2"#(+,"+ *(4"$#."BB["14-(#-C*2@"L, (2"<$%&"=$4:"
3-4+"$="+ #4-340pH (<"AF<GCHAL"(."+,¥"=$4:"$="+4- 2=$4:-+(C*'#$4)2,$32"<, 66("
'(-6.$52(2"(+$"-"<4*-+(CH-<+(C(@K,*."(=$4:(.6 "™."*3(&*321".9642*"$="+,(2"34SW*<+"2,*"
2eb-HH T ARG B (4279625 B (6" +S K TIA 22"+ (47118 (628" 1%0+"2, ", G F- 4 ="
3-H(*42"-)(.6"%2(<"=4$:"*3(&*321" BB["4*<$4'(.62@L", (2" -<+(C(+LFWELS. +4(1%+*"+$"-"
3$4+=B&($"$="<AX-+(CH'-. "<, -A+(<"+4-. 2=$4:+(CH'-<+(CIML"B="H("*4 "3$4+=F&LF+, "

4= 6" 3$22(1&*"-<+(C(+(*2"=$4" (A*4-<+(.B"H(+, "+ *(4"<$. (+($.-&"<4*-+(C*&1@"

L, *4*"(2"-."$33$4+%. (+1"+8%04+,*AT*&$3"-"3$4+=$&($"$="-4€ (24 4*-+(C*"-<+(C(+(*2"
+,-+"$". $+ "2$&*&ACP&C*"34$=*22($.-&"\:*'(<-&"+4*-+:* +\"( "+ *"'<-4*"$="3-+ (*. +\2"HZ&&
1*(.6 8H#(+,"+,(2"1*(.6"34$C("*"11"-4+(2+2"2"#*&&"F *4-3(2+ 7D, (2" (2" *:$.2+4-+*" ("

2<% %2 & ()" +,*" <F(&*$+HBQ("*-(.S&."BAB+(<H, *4*" (+"(2"<P.2("*4*"+, -+ *==*<+ 2" ="+ *"
A28 <G F A (CH-<H(C(+(*2"$==%4"-"4- 6*"$="1* *=(+2"=$4"3-+(* . +2"#(+,"321<,$&$6/(<-&"
34$1&*:2"-."2$<(-&" (2$&-+($.@"L,(2"2%66*2+2"+ -+"+ *" IBRGAB="<4*-+(C*"-<+(C(+(*2"
(6, +" 1%+, *4-3*0%+(<" -&+*4.-+(C*$4"2$:*"3*$3&*8-2"- . +( G 34*22-. +2"<$%& " *"=$4"

B+, ¥ 42@,*"-4+2" (" ¥~ &+, "<-4X 2R <P 2("F A" <%'].&.9"&'S A& (O'HEERA <"+, *"
Pic_bZ(+,"$==(<(-&"4*<$6.(+($."$="+*"28<(-&"C-&%*"$="+*"-4+2"+ *'"K$4&"'N*-&+,"
j46-.(U-+($. 8"+ *"ES1-8&"9$&E&*6*MRL<, (-+4(2+2"-."TA(+(2,"0% (<-&"H22$<(-+(@D*",-2"
[¥* "-22%A+*"(["4F2*-4<, "+ -+ "3-4+(<(3-+(B."(."+,*4-3*%+(<"34*2<4 (¥ <4*-+(C*"-4+"64$%32"
34$:$+*"<P. =(*.<*"("3-4+(<(3-.+28"(.23(4(.6"2%:*"+$"3%4 2%*" =% 4+, *4"*' Y <-+($."-."

*38$1* .+ 8'6-(.(6" " 2)(&&2"-."34%:$+(.6"-"352(+(C*'$%+&$$)"S. "EUE* (<)&*18"N%(@"
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O_POD@+"A*-<$<)"=4$:"<M&("&0.*$=S'("BL, $"#$4) 2" #(+," $:*&*22.*22"Y %* 2+ ($.*"
GBI 24 ) QA . "3, 12($&PB(<-&"FH'2"(."0-28$#02", (*4-4<,1"$="
D@ AR-<P<) 22X A 2+ F 44276 (CHF B S3&H (6. (+18" (:34$CH2"+ (4" BRE -
)RR A GBEH ARG (U KL AR BA - M K120 G K(A"BABI&FI2" "+, F 1<

,-C*"-"3$2(+(C*"'3%43$2*"(."&(=*@" "N$&*."*+"-&"0O_PR @

L, (2"E*2*-4<,"0-2+%42"2+%6'18"%62(.6"<4*-+(C*"4*2* 4§+ 4- 2=$4:"+ *'BB["*3(8&*321"
14-(#-C*2"(+$"2$%.'2<-38" - 2" -|&*"+ ¥'  3*42$.-&"%4-.2=$4:-+($."$="+ *"ISH4"+ -+"
*3(&*321"-22%4+2"$."- (. (C(%-&"(+$"-"34$-<+(C*"-."<4*-+(C*"34$'%<+($."34$<*22@"
064(.6"+, (2 BASWH<+8"+4-. 2=$4:-+($."34$<*22" -234$-<+(CH&L"=-<(&(+-+*"+ *'<4*-+($."$="
S*23$)*64-.9%6&-4"21 +, *2(U*A8"-" 20 (+*"$="2$%.' 2<-3*28"-"4*2*-4< "+ *D(2"- "'-"
<$8&-1$4-+(CH'<$.+*:3$4-41":%2(<"<$. <*4+"(.CS&C(.6":%2(<(-. 2"#,$"$" . $+" -Cr"+ *"
*3(&*321"<$. (+($."1%+",-C*"-&2$"I**.":-) (.6 %2(<"#(+, "(+@"L,*"<$&&-1$4-+$42"+ *"
<G <KL, SCHHRTIA*2F T (4575 4 % WL+ +"$="+ *"#$4)"+ *1" -C*"34$'%<*'8"
H#,(&%"%. (4% +($.-8&L"&*-4.(.6":$4*"-1$%+"+ **3(8*321"<$.' (+($. @"&(.*"#(+,"F:-&&*1b2"
20666+ 2+(2+,*(:3$4+- <HB="+ *2$9%6.'2<-3* "A+(2KB %, (<-+(.6"2$<($<I6&+%4-&"
+*R28"+ (2" 3APWHEBUBKS: 0. (<-+H"-" %= ((B=%&"*22-6*"+ 4$%6,"2$%.'2<-3*" -
2$<($<V0&+%04-&" 4*2AL@(*="*T*<V%o+(C*"$="B3(&*321"H<+($."A, (&&EBFF*"+,-+"+ (2"
BAPWH<+"HSA)"(2"-"6SS " H#-1"+$"4- (24" -H-4* *22"$="+ *2%6."* 42 +$$"*3(&*321"<$.'(+($."
11"<4*-+(.6"-"2,-4*" ¥ T 3*4(* <*@B3(&*321",-2"4(<,",(2+$41"$=",%:-."* T 3*4 (*.<*8"
H((F8" +4<, $E&PSBLE L+ S&EB182963*42+(+(BE(6(S.8"&(+*4-+VoA*8"-4+"- " UG UL "
$H" <Y %(4*,(2"<$. (H($. "S- FIFSGF < (CHF 3-4+"$="+ (2", (2+BALF," <4*-+(C*"
34$<+(C(+1".$+"3-22(C(+1@, (2 "BASW*HBA)" -2"** "34$'Yo<+(C*8"<4*-+(C*"- "
3$2(+(C*&1"+4-.2=$4:-+HESA" 1 2*&=@"L, *"#$4)"34$' %024 $%&"-%6:* +"-"3$4+=$&($"$=
<A*+(COB<(-B*&EB(.6"$33B4+%0. (+(*2"-"3-+(*. +"$4"34-<+(+($.*4"<$%&"-<<*22" (. B2+
(-6.$2%2"+ *4-340p+ (<" <$&&-1$A-+(CH'<-GH@A"2%==*4*42"$="+ *"<$.'(+($.":-1"
<$AA(1%+"- Yot ¥ +(<"*2+ F(<"(AFABAR+($.2"+$"+ ¥12$06.'2<-3F $="43(&*321" "+, *"

=06+%64*@"L, (2"-82$"2*4C"-2"-."- %' (+$41"3A+=$&($"-2"* T*:38-42"<4*-+*"|1"3-+(* +2@"
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L,(2"+,*2(2"$==*42"2$%.'2<-3*"*T-:3&*2"-."<$.+4(1%+*2" *+ $'2"$=":%2(=(<-+($."-.""
2%.(=(<-+($."+$"* +*4"-"1%2(<-&"' (-&$6%* #(+,"+,*"#-C*2"$="*3(&*321@"L,(2"#$4)"<$%&" I*"
BASC(*"+$"3-+(* 42" H(+,"(AFA* 242"+ ¥ 442" +$"34B-<+(C*&1"4*<&-(:"3$2(+(C*"<4*-+(C*"
<$.+4$&"=4$:"*3(&*321@

0% (<-&"34-<+(+($.¥42(.CHECH" (" "+ 4 1% +"- "< A4*"$="*3(&*321"3-+(*.+2":-1"
<$.2("*4"+ *"3-+(* AT I*4(*.<*'(. "(==*4*.+"3*423*<+(@8"-."(."(C('%-&(U*' "=$<%2"$."
H4F-x N AR () 200l WA LS 2(1F 4R -2 & & - 2"+ SIWHF<+H(CH @A (<-&"-."

<Y+ (CH'-<H(C(+(*2"<$Y0& " BH*A"3-+(* +2"+$#-4'2"3$2 (R{QES+(C-+*" 3*423*<+(C*2"
[*1$.""(-6.$2*2"-.""*'(<-+($. @ 1"<-2%" - ARG XYM 2<09622(S."-15%+"
*3(&*321" %P+ 4 242"+ -+"< B =(4:X+ F<B. (+($."- 1+ F( 2+4%<+(CH34*2<4(3+($."
$="14(<+($. @"L,*"321<, $&S6(<-&"-==+<+"<PPO&D<Y22*" (" +- (&"-. " A* & ++ "+ B
<4*-+(C*"34$<*22(.6"+$H-Z<FI(6"H(+,"+,*'<$. (+($. @"A-+(*.+2"<- " I*"-4+(<%&-+*"-."

#H- " +S T 3&PA* +,¥"= (L (+*"*+-(B=""(-6.$2*2@B . +*4"-"+#$CF- 1" (-&$6Y%*"#(+,":*'(<-&"
34-<+(+($.¥428"T3&S$4*"+,*"<S.'(+($."(." *#"<4*-+(C*8"+4-.2=$4:-+(C*"-."3*42$.-&(U*"
#-12@"ESL"A$4+*4"("*.#, *'h" (&.-/%"&'$*/,,'((H(."h78'$Q"&."#&h*$e.'0PSN+.#1$g").-"%$
E.*&+(WS$,(+9$>'%PBPHQS@ "N#22% 4+ 2"+ +"(.(+(-+(C*2"-."(..$C-+($.2",-C*"<$:*"=4$:"

3-+(* +2"-2"#&"-2" ' (<-&"34-<+(+($.¥428*+":*¥' (<-&",(2+$41"2,$% & *.<$:3-22"+,*"
4-.6%"$="3-+(* AR TI*4(*.<"#(+,"=$<%2"$."<-4*"-2"#*&&"-2"LPBU-@4"-&2$"-22* 4+ 2"+ -+"
+, %A% 4% K- (4-1&*D", (2+$4(*2"$="*3(&*321"%+".$.*"'=4F:"+ *"2%==*4*42"+ *:2*&C* 2@
AFC(H"$="ASA+*AD2" HSA) "+, (A+1"1%-42"&-+*4" (+"(2"2+(&&"-22*4+*"+ —+"+ ¥"-+(* +D2"C (4" 4*:~(

%."*4*C*&$3*""7-<$3$%&$ XY (-%8"H@"Z-%C*&8"HA@"O_Ph' @

L*" %@ <+A$*.<*3,-8$64-3, ¥4 (. 1"<-2%" #-2" S+ 18X+ (2<Y022"" - A+(<Yo&-+1E "
*4-(82"$="BB(["(-6.$2+2"*23(+* 1 T34*22(.6"-."(+*4*2+"(."+ *"#-C*=$4:2@"ES%&"
$3%.81"(2<%22"NU"4-.6%2"-."#-C*=$4:"+13*28"I90+"# * "F.Y Yo(4* "“1$%o+"+,*"#-C*=$4:2"
R (2 (F- 27343 ="$="23(8+321 (" 1" BB["4*2%8&+2" *"-22*4+*""+ -h&S' WSO ('S
KI+8.$S(*H#&$8B(+/18+/8.5E8 BV YAMF" *8¥<+4$*.<*3,-8$64-3, 54" [*&(*CH""#-2" $+"

_4+(<%&_+*u*-$0/06,n+$||0/0.|*42+_-|anj4n#_2_‘|_,*4*n.$||+(:*||+$n|(2<cy022||(+u#(+’ll_u3_+(*a1L1*|l
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* 4 062(-2:"1" -CH=$A H-CH=$4:2"-2" "*E*<+A4$.(<":%2(<(-." (2" +4-. 2=*4-1&*8"$4"<- " |*"

+4- 2=BAH G+ A+ =" GH<+A(<-&"BB["H#-C*=$4:2"(="6(C*."-."(.+*4'(2<(3&(.-33EH+%. (+1"
+$ =004+ *4"HCHESB"+, (2" +,%62(-2:"-. ") SH&* 6* @"H. " &*<+4$. (<" %2(<(-."H#(+,"*3(&*321"
&(*"12*8="<$%&"<$. +A(1 V-G *CH&S3:* +2"(."+ ¥"- -6** +"$=  "321< $&$6(<-&"HBE

[*(.6" #(+, "1"$#."*3(&*321"-."'3*%4,-32"$+,*42 "+,4$%6,"<4*-+(C*":*-.2 @H2A$4+*4"

2(FLH (K@ 124 G (AR A< (1 (-6.$52% 2" (- (&8
A+ (<Yo&-+*"- <A*-+(CH- 4"+ SO (-+9'S&E' S S  ("&. HHS+,$-%.#.-"%$"#) $8/9"#.*&. -
#21.(WjN[$4'$.8' D@ _S @"L,(2"34SW*<+"#$4) (X% (418"-"<$.+(.%*" (-&SBY*"#(+,"+,*"

#-CF2"$=*3(&*32B(*3%.* +&1"  +4-.2=$4:(.6"+ *"3-22(CH3-+(*.+"(+$"-"<4*-+(C*&K+(C*"

0X;0;IM$/-11="8 (" u$+$* /U EOB 8-4)!?-44-439,!C, +-§1;!

¥ BL.IY$—%.& (I\-9"=.1-2U"7$IS,A=;" 1" 701_.0.;I5DIKNGIPI" T I*A(:* +*"H(+,"
$C*48-1(.6"-."BB['[4-3,"$.+$"-":%2(<-&"2+-C*"-2"-"+4(1%+*":9%62(=(<-+($."+$"N-.2"
7+46*48"5(&$8-("[%&*)*"- "6*& "@T8'S,.(*&$S"&. H&S #O+%0")$0.88$&8 *$*&/)WED"*$"$5a
W™ (@%)$-+%%'1'$*&/) #&S>WSEE'$#"9'$+,5~)'%$08+$8")$/#) (1 +#$80+$-("#.+*8+9.7$
H(BEB'S('9+0" %S+, $"$>(" #$&/9+(0$%"O.#1$8.9$0.88$"$%" (1'S-("#."%$)',-&$+0'($&8'$

CHR (S Y- H)$. &K & OGS A+ (WSLW (43

WL 7H 70N &=, - $(- 701 "$HIHL. 13, 7-%" <@IGHE"<$.+(. %"+ *(4"W$%4.*1"+,45%6,"
F (S A G(AB(8 Y02+ HA(<) KA 1324+, KOS+ %048 + -+ <422
4-3,$4"=$4".-C( 6-+(.6"3(&*321"+8$.+(.%*"$. N2 *C*41-1"&(=*@"1+&2% =&Y+ <*"
|17+ "2+ $41"+, -+ B(&*B2L"296==4 4 42 4% 1§ <H'=$4" OR"ETo+"+,*"F+@"
-4+, SESHE-.<* B+, 28 (64T 962+ (.- " H2< (6" 2+4-(6,+7+$"

&E&HBD
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¥l

¥l

¥l

¥l

B1&. "W-210-(";'V7$_NPETI&PA(.6"+,*"H.$%2"=**&(.6"+,-+"-"2*(U%4*"<$%&",-33*."

-+ 1"H(@

2-$h(2"- T 3&PA-+($P="4*+%4.(.6"=4$:"-."-12* <*"2*(U%4*"(."-."%.).$#."3,12(<-&"

&$<-+($.'@

V<HB.9-70W1 | Z, KV —8HIX; - <OIG-"+ *$4%+(<-&"<&$%" 2% 44$%. (.6"+,*"2%." ("
(AH42+*&&-4"23-<*@"1"#-2"8$$)(.6"=$4"*+-3, $4(<-&" 2% IW*<+2"-+"+ *"*'6*2"$="$064"2$&-4"
212+%: " +$"<$. +A(1%+*"+$"+ *<$2: (<"=H&(.62"$="=$<-&"$. 25 +"25(U%4*2"34($4"+$"= % &&"
25(U%4*@"L,*" f A@BA+"98$%" (2"2-("+$" M. =&%* . <+ 1"+ *"64-C (++($.-&"3%&&"$="
3-22(.6"2+-42"- "$%M5#."0(&) 1"K-18"+,*"64-C(+1"$="3(&*321"-."'<$.2<($%2.*22"|$+,"

3%6&& (6" 1"&(=H" (" (S 4% 4" (A< +($.2"$4"<$.2<($%2.*22@

4._1<,. z12-"1S_<&-TIPH *4*"(2"-"+*-4(.6"2$%.":$C(.6"-<4$22"+ *"2+*4*$(*&'8"
#,5"85.(+$4(.6"$."*-'3,$.%¥2"+,(2",-2"+,*"321<,$-<$%2+(<"==  *<+"$=":$C(.6"
+,4$%6,"+,*"[4-(.@"L,(24*342* +2"+,*"3$2 €§<+-&"3,-2*"$=3(&*3218"+14-(." (2"
*T,-%2+*"=4$:"+ *"2*(U%4*"*T3*4<*8"3-(."(2"234*-"-<4$22"+ ¥ 4-(."-."'=**&2"+$4."

(.n+,* u*3(<*.+*4n$:u+,*||2*(U0/04*n_.m#’*4*n(+n+4_.2:(++*n|+,4$%61u+1*u|4_(.4

STH=THL 1HS . 7 (P (2" "% 254+ &(.6 KT 3*A(* 2A(=+(.6"(+$"-"2*(U%A*"+, 4$%6,"=$<-&"
$.2%+8"1962+(&&"=%.<+($.(.6"-2"=-4"-2"$I 2+ 4CH42"-4*"<$. <AXBER*"H#,$"-4+"34% 2% +"
B* FTIRA(*.<(6 . 3(&*321"-12%. <25 (U%A*"$=+{2<% 22 $%A" I* -C($4"$4"-<+($.2"

#,*"19%" " #*4*"-12*% +  81%+"1$%",-C*"I** "[*1$."'+,*"$12*4C-1&*@"

+7%.8Z-;"%.16.%b . . 71Q"2.%9!" 70!Q.,e<&.!M*T3&$4(.6"+,*"("*-"$="+*"$C*:* +"

[*+#r* "<$.2<($%2.%22"-."  %.<$.2<($%2.*22@

X9G,(14219%1 = ,(1Q" = Z; . &Y Z.&, = .THMPFTI* 4> +"#(+ ,"2*6:*.+-+($."$="* 3(&*321"

BB[" -+-"=$4"4,1+,(<"-."*&$'(<"3,4-2(.6@ "
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OY;IH,*,4,78&,%;"

7-<$3%%&%B(-%8"H@8"M"Z-%C*&8"H@" "O_Ph @"L,*"A-+(*.+b2"L%4."E$1"A$4+*4"- " A21<,(-+

L-&*28",(4+1"x*-42"$.@"0*'(<-&"N(2+$418"h_"PR®@"'$(/P_@P_Pcn:",@0O_PS@hS

7-(14(6* 8']@O_P @"bA*+*4"N$$)/"I:"6$(.6"+$"<*&*|4-+*"1- "9%4+(2@"5$"$. < *& X5 #(&&b"
F%.-1""0-1"0_P_" @ _C"7FL"-<<*22%"0Q+,"D%.*'G_Pc"

H+32/nn##HH @ +,*6%-4'(-.@<$:n:%2(<nO_P_n:-1n_in3*€¥$) G-. G%4+(@

7-)%4(<, 8"ZBX%EREQ@"L @ " "FHBRI@+4$*.<*3,-8$3,$.%"-. " Z**|-<)"F12+%:h"> (+*"
F+-+%2"A-+* +"H33&(<-+($.@"5$@OP_c8OPS@"Z(& DPitR81:3B4$C*""HY%6%2+"OP2+"Picf@"
1.C* +$42/"Z4-.)"T-)*4(<, U"ESI*4+"L @"F<%&&18"I1$+,"$="0*'$<(.$8"9-&(=@"H22(6.**/"
HY%-4(%2"B&*<+4$.(<28"0*.'$<(.$8"9-&E=@2*"'$.&(.*"D%.*"00."0_Pc

++32/NN3-+*.4+(:-6*2@2+$4-6*@6$$6&*-3(2@<$:n3'=2n>FfcSTREID 3'=

7-41*48"0@"N-1*28"A@""OK;BR@4"K,$/'N$#"'5$4=$&)":-."<4*-+*";-&*)"-.""L-4'(2"
2$%.'2b"71"A-%&"N-1*2"-.""0-4+(."7-41*4@"779"5*#2"Of'5$C*:[*4"O_Pf'N-<<*22*"$. & (. *"

D%.*"0i+0_P6G,++3/Inn###@1I<@<$@%)n.*#28%&-.. GCH4=3&IDS_SP_I#@®"

7-T*'-&*"-"'  'b+$$&*@""O__c @"B3(&*321":1+,2/"H&(C*"-.""=$-:(.6"(."+,*"OP2+"<*+%41@"

B3(&*321"-.""7*,-C($48"PP"O" 8GHi@

7-T*'-&* 8"BO_ QI@"(+4(6%(.6"<-2"$="9,4(2+(.-"+ *"H2+$.(2,(.6 @*%4$&$61"0-1"

O__Q8"c_""OP™@ Rcu";j'/P_@POPONn_P@#.&@ __ fPOSCR@QSOSI@<_

7-T*'-&*8"F@""O__Q @"L,*"4*34*2* +-+($."$="*3(&*321"(."3$3%&-4":%2(<@"B3(&*321"-."

7*,-C($48"PO"MEPhi@

TT9"5*4#2" GkHA+(2+"+$"(%<*"2*(U%4*"$."2+-6*b@"[0L8"L,%42"-18"PI"5$C*:14"0__i@"A-6*"
&-2+"0%3'+*"-+"Pf|_QEx*22%"$.&( *"Z*14%-41"PQ8"O'PQ

3NN *#2@1<@<$@%)nPn, (n*rg&2+,1%$4)2,(4*nQfhQPSi@2+®
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7+46*48"N@"PiGR@*"3%|&(2, *"B&*<*43$3,-&$64-"$="-"%:-.@"L,(2"(:-6*"(2"$.*"$="
+*=(42+"BB[28"-33%-4(.6"(."T*46*4\2"Z(42+"E*3$4+@"1+"(2"-"3$4+($."$="=(6 @"Pf"=4%$:"T*46*4\:
=(42+"3%|&(<-+($."$."BB[/"7*46*4"N@" ... [*4"-2"B&*)+4* )*3,-&$64-::"*2"0% < *. @"
Ha<,(C*2"=1A21<,(-+4(*@"PiOiu"QuiS @

,++32/nn*. @#() (3*'(-@$46n#()(NN-.2,7*46*4In:*'(-nZ(&*/P2AF*6 @ 3.6A*4: (22($."*+-(&2/"

A%I&(:-(." N-<<*22%"$.&(.*"D%.*"PQO_Pc"@

7$,:8",@""0O__O @"K,$&*.*22"+,*"(:3&(<-+*"$4*4""E$%+&*'6*"'<&-22(<2° @"]$.'$./"

E$%+&*'6*@

7$1&*8"7@" O_PP@."+$"+,*"B.<*3,-&$3,$.*8"+,*":%02(<-&"(.24%:*.+"1$%"3&-1"#(+,"

1$%4":(.\'b@*+32/nn#HH#H@6**)# (4@ <$:nO_Phn*.<*3,-&3$3,$..G%2(<G(.'n ""<<*22*™

$.&(.*"OP2+"D%.*"0 "Pc’ @

741-."D@"9,-4.&*@-&&*41@"7*+,&*:"0%2*%:"$="+,*"0(.' @"

,++3/NN:%2*%:$=+*:(.'@$46 @%)N6-&&*41N-4+(2+MBE-4. &* 1 " <<*22*"$. & (. *"

Z*14%-41"P2+8"0O@PQ

9-4*18"7@""O_Pf @"F+-.=$4"2<(*.+(2+2"1%(&™-"\I4-(."2+*+,$2<$3*\"+$"+%4."2*(U%4*2" (.+$"

1%2(<b@4+3/Nn.*#2@2+-.=34'@*'%nN.*#2n0_Pfn2*3+*:1*4n2* (WHP(<@*2*-4<,G

IORPf@,+'&"-<<*22*"$.&(.*"Pc+,"Z*14%-41"0_Pt" @"

9-+ $&(<F-(+2@'.=$@"WF-(.+"9,4(2+(.442¥$.(2,(.6 @Oh"H%6%2+"0_Pc@"

H+3/NN<-+,8&(<2-(+2@ (=N B(A2+(.-G,* G2+$.(2,(.6Nn "-<<*22*"'$. & (.*"OS+,"

Z*14%-41"0_PQB+(=(<-+($.r@"0__, Q@hn<-+,$&(<2-(A2@ (.=$nI*-+(=(<-#($.n

9,9%"2($.6"]$$8"X-3"2** :"F(-,8"2$)"K-("K$.68"H.'4*#"L*$,"7*.6"D(.8"?-(U,%"N%-.6 @"
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<((,728Umn", %+$/5! 30!, H-1IM" 4801-1H , %hOL+%;!

7">% ' $SEPRALE/S &S %S, +(9/IBL" H*&SH+8&"& +#$S(+O. )4

Note 1 is C4 on the bass clef from the Wu et al notaff@ure 10 page 4Qusing 1.1uV as the

reference.

Pitch = m log10Amp + n

(m) =-40/1.1 =-36.36363636 xI0g!"Amp= 21log!") = -48.0807016
-48 + (n) = 108 = MIDI note 60

e.g. 261.63Hz 261.63lod" x 40-36.6 = 60.1075016 MIDI note 60 = C4

Note 2:is A4 on the bass clef:

-40/1.1 =-36.36363636 x (11.Bbg!") =-38.9775275 (=39)

-39 + 108 = MIDI note 69

A4 = 440Hz = MIDI note 69

e.g. 440Hz-> 440l0g10 x 4636.6 = 69.138107 MIDI note 69 =A4

Note 3:is G#3 on the bass clef:

-40/1.1 =-36.36363636 x (2lbg!") =-52.0495914

-52 + 108 = MIDI note 56

G#3 = 207.65Hz = MIDI note 56

e.g. 207.65log10 x 4¢86.6 = 56.09327741 MIDI note 56 = G#3

Note 4 is F#5 on the bass clef:

-40/1.1 = 36.36363636 (6.6l0g!") =-29.8015976 (=30)

-30 + 108 = MIDI note 78

F#5 = 739.99Hz = MIDI note 78

e.g. 739.99l0g10 x 4¢86.6 = 78.169034 MIDI note 78 = F#5

Note 5:is G#4 on the bass clef:

-40/1.1 = 36.36363636 x (12l6g!") = -40.013474 (=40)
-40 + 108 =MIDI note 68

G#4 = 415.30Hz = MIDI note 68

e.g. 415.30lotj x 40-36.6 = 68.13447724439513M4DI note 68 = G#4

Note 6 is E4 on the bass clef:

40/1.1 = 36.36363636 x (1618g!") =-44.079549 (=44)

-44 + 108 = MIDI note 64

E4 = 329.63Hz = MIDI note 64

e.g. 329.63lof x 40-36.6 = 64.1210692182 MIDI note 64 = E4
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Note 7:Bb2 = MIDI note 46

-40/1.1 = 36.36363636 x (3&g!") =-62.0934609 (=62)
-62 + 108 = MIDI note 46

Bb2 = 116.54Hz = MIDI note 46

e.g. 116.54lotf x 40-36.6 =MIDI note 46 = Bb2

Note 8:1s also (tied note}-> Bb2 = MIDI note 46
-40/1.1 = 36.36363636 x (3dg!") =-62.0934609 (=62)
-62 + 108 = MIDI note 46

Bb2 = 116.54Hz = MIDI note 46

e.g. 116.54lotf x 40-36.6 =MIDI note 46 = Bb2

Note 9:C#3 on the bass clef:

-40/1.1 = 3636363636 x (42 ldg) =-59.02724692356002 (59)
-59 + 108 = MIDI note 49

C#3 = 138.59Hz = MIDI note 49

e.g. 138.59lotf x 40-36.6 =MIDI note 49 = C#3

Note 10:E4 = MIDI note 64(the same as note 6).
-40/1.1 = 36.36363636 x (16.3 ldp=-44.079549 (=44)
-44 + 108 = MIDI note 64

E4 = 329.63Hz = MIDI note 64

e.g. 329.63lotj x 40-36.6 = 64.1210692182 MIDI note 64 = E4

Note 11:Gb3 = MIDI note 54

-40/1.1 = 36.36363636 x (30.5 ldp=-53.9745396 (=54)
-54 + 108 = MIDI note 54

Gb3 =185Hz = MIDI note 54

e.g. 185lo¢)' x 40-36.6 = 54.086869 MIDI note 54 = Gb3

Note 12:D2 = MIDI Note 38

-40/1.1 = 36.36363636 x (84 Iy =-69.973792 (=70)
-70 + 108 = MIDI note 38

D2 = 73.416Hz = MIDI note 38

e.g. 73.416lof x 40-36.6 = 38.03162B=MIDI note 38 = D2
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Note 13:(is the same as note &)= MIDI note 69

-40/1.1 =-36.36363636 x (11.8 ldY) =-38.9775275 (=39)
-39 + 108 = MIDI note 69

A4 = 440Hz = MIDI note 69

e.9.440Hz--> 440lod" x 40-36.6 = 69.138107 MIDI note 69 =A4

Note 14: G1 = MIDI note 31

-40/1.1 = 36.36363636 x (131 I9y=-76.991683 (=77)
-77 + 108 = MIDI note 31

G1 = 48.999Hz = MIDI note 31

e.g. 48.999Iof x 40-36.6 = 31.0075 MIDI note 31 = G1

Note 15:(is the same as note 14, tied nd&d) = MIDI note 31
-40/1.1 = 36.36363636 x (131 I8y=-76.991683 (=77)

-77 + 108 = MIDI note 31

G1 = 48.999Hz = MIDI note 31

e.g. 48.999Iof x 40-36.6 = 31.0075 MIDI note 31 = G1

Note 16:(is the same as note 15, tied nd&d) = MIDI note 31
-40/1.1 = 36.36363636 x (131 I8y=-76.991683 (=77)

-77 + 108 = MIDI note 31

G1 = 48.999Hz = MIDI note 31

e.g. 48.999Iof x 40-36.6 = 31.0075 MIDI note 31 = G1

Note 17:(is the samas note 12p2 = MIDI note 38
-40/1.1 = 36.36363636 x (84 IY=-69.973792 (=70)
-70 + 108 = MIDI note 38

D2 = 73.416Hz = MIDI note 38

e.g. 73.416lotj x 40-36.6 = 38.0316287 MIDI note 38 = D2

Note 18:(is the same as note 17, tied ndd®) = MIDI note 38
-40/1.1 = 36.36363636 x (84 Iy =-69.973792 (=70)

-70 + 108 = MIDI note 38

D2 = 73.416Hz = MIDI note 38

e.g. 73.416lotj x 40-36.6 = 38.0316287 MIDI note 38 = D2
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Note 19:F3 = MIDI note 53

-40/1.1 =36.36363636 x (32.4 169 =-54.92891 (=55)
-55 + 108 = MIDI note 53

F3 =174.61Hz = MIDI note 53

e.g. 174.61lotj x 40-36.6 = 53.08276 MIDI note 53 = F3

Note 20: C3= MIDI note 48

-40/1.1 = 36.36363636 x (44.6 ldp=-59.975813 (=60)
-60- + 108= MIDI note 48 on the bass clef:

C3 =130.81Hz = MIDI note 48

e.g. 130.81lotj x 40-36.6 = 48.065638 MIDI note 48 = C3

Note 21:(is the same as note 3)G#3 on the bass clef:
-40/1.1 =-36.36363636 x (27 IdY) =-52.0495914

-52 + 108 = MIDI noté&b6

G#3 = 207.65Hz = MIDI note 56

e.g. 207.65lot x 40-36.6 = 56.09327741 MIDI note 56 = G#3

Note 22:A2 = MIDI note 33

-40/1.1 = 36.36363636 x (115.4 l8p=-74.9893 (=74)
-75 + 108 = MIDI note 33

A2 =55Hz = MIDI note 33

e.g. 55lo¢f' x 40-36.6 =33.01451 =MIDI note 33 = Al

Note 23:A2 (is the same as note 22, tied note)lIDI note 33
-40/1.1 = 36.36363636 x (115.4 l8p=-74.9893 (=74)

-75 + 108 = MIDI note 33

A2 = 55Hz = MIDI note 33

e.g. 55lod" x 40-36.6 = 33.01451 MIDI note 33 = Al

Note 24:F2 = MIDI note 41

-40/1.1 = 36.36363636 x (69.6 I8p=-67.003972 (=67)
-67 + 108 = MIDI note 41 on the bass clef

F2 = 87.307Hz = MIDI note 41

e.g. 87.307Iotf x 40-36.6 = 41.0419626 MIDI note 41 = F2
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Note 25 (is the same as note 1B} = MIDI note 53
-40/1.1 = 36.36363636 x (32.4 ldp=-54.92891 (=55)
-55 + 108 = MIDI note 53

F3 =174.61Hz = MIDI note 53

e.g. 174.61lof x 40-36.6 = 53.08276 MIDI note 53 = F3

274, TOLIHSINU - "-&28" 1" $90183"< <) "62(.6"+ " =$&&SH( 6%, " $+*12"=4*Y %% <1"
(227 (L/12)+(:42"+,*"=4* Y00 <1"$="+,*"34*C($%2". $478*2(2/12) = 493.8833012561241
E2@"1="0};1" $+*"hi""RR_NU"(2"%62*""-2"-"4*=*4* . <*"+, *'NO"<-."[*"<-&<Y0&-+*"%62(.6"+,*"

=$&&$#(.6"=$4:%&-/
Frequency Hz = 440 * 27((69)/12)where 'n' is the MIDI note number.
Note 25 F3 = MIDI note 53
Hz = 440 * 27((5369)/12) = 174.61411571650231 = 174.61Hz

=-1&01-+$/5!+#,!DACE/ "+,!/08 . ,4%*4* 81*4,70,/8)1&-/1-1%" 1. ,1+4, .1,1&#,8S, 2!

9f-1+#, 1*"4801-T!!

n =69 + 12*log(F/440)/1og(2)

Where n = MIDI mote; F=Hz

n = 69 + 12*log(174.61411571650231/440)/log(2y#DI note 53
Y-S S-1Z-88#; L, %1 SF

n = log2(F/440) x 12 + 69

Where n = MIDI mote; F=Hz

n=1092(174.61411571650231/440) x 12 +6MIDI note 53
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M= 11" 3$/51+#, 18-1801-+§" /1" ¥+ 19" 1+-5 | ¥4 Sl+# 1 IO, +1-11/ = + | Yal+H#$HI§%!- /1
LU 488, 741, U(Lm48/514# 18- ((§/5! " *12m!I-8 (1$+02,19-10 , W5, 71B "#; . IKI# . ;- D81 3¢+#!
+#,130!, +1-1154- (#16*$504, 1001 (=5, IYPFT!

H:3&(+%"*/"'7"s"O_&$6P_ACn4*="

K, *4%"C"S"C$&+-6+"3%-)2":*-2064*"C(-"BBI["
4r="SAF=*4* <HCH&H-6"%G" %24 " +$"*4(CH" 7"C-&%*2@

7">%'$OPSS%.&/)'$'Y SYo+("&. +#$0.88$C/$'&$"%$"9S%.&/)'$1("S8$HK+0.)")4

Note 1:20log" x (21uV /1.1 ref uVv) = Note 14:20log" x (131uV / 1.1 ref uV) =
25.6 dB 41.52dB

Note 2: 20log" x (11.8uV /1.1 refuV) = Note 15:20log" x (131uV / 1.1 ref uV) =
20.6 dB 41.52dB

Note 3:20log" x (27uV / 1.1 ref uV) = Note 16:20log" x (131uV / 1.1 ref uV) =
27.8dB 41.52dB

Note 4:20log" x (6.6uV /1.1 ref uVv) = Note 17:20log" x (84uV / 1.1 ref uV) =
15.56 dB 37.66dB

Note 5:20log" x (12.6uV /1.1 ref uVv) = Note 18:20log" x (84uV / 1.1 ref uV) =
21.18 dB 37.66dB

Note 6:20log" x (16.3uV / 1.1 ref uV) = Note 19:20log" x (32.4uV /1.1 ref uV) =
23.42 dB 29.38dB

Note 7:20log" x (51uV /1.1 ref uVv) = Note 20:20log" x (44.6uV / 1.1 ref uV) =
33.32dB 32.16dB

Note 8:20log" x (42uV / 1.1 ref uV) = Note 21:20log" x (27uV / 1.1 ref uV) =
31.64dB 27.8dB

Note 9:20log" x (16.3uV / 1.1 refuV) = | Note 22:20log" x (115.4uV / 1.1 ref uv) =
23.42dB 40.42dB

Note 10:20log" x (30.5uV /1.1 ref uV) = | Note 23:20log" x (115.4uV /1.1 ref uVv) =
28.86dB 40.42dB

Note 11:20log" x (84uV / 1.1 ref uV) = Note 24:20log" x (69.6uV / 1.1 ref uV) =
37.66dB 36.02dB

Note 12: 20lodg" x (11.8uV /1.1 ref uV) = | Note 25:20log" x (32.4uV / 1.1 ref uV) =
20.61dB 29.38dB

Note 13:20log" x (131uV / 1.1 ref uv) =

41.52dB
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Segment window 1:

Fw/ Sw =216 / 5 = 43.2 =atio between full window and segment window
Fs/R=1000/43.2 = 23.14814814814815amples in the segment.

B /S =250/23.1481481481481519.8 Hz

Segment window 2

Fw/Sw=216/3.5=61.71428571428571
Fs/R=1000/61.71428571428571 = 16.2037037037037

B/ S =250/16.2037037037037 = 15.4285714285714543 Hz

Segment window 3:

Fw/Sw =216/6 = 36

Fs/R=1000/36 =27.77777777777778
B/S=250/27.777777777777789%Hz

Segment window 4:

Fw/Sw=216/2 =108

Fs/R=1000/ 108 = 9.25925925925926
B /S =250/9.2592592592592627 Hz

Segment window 5:
Fw/Sw=216/5=43.2
Fs/R=1000/43.2 =23.14814814814815
B/S=250/23.1481481481481516.8 Hz

Segment window 6:

Fw/Sw=216/7 =30.85714285714286
Fs/R=1000/30.85714285714286 = 32.4074074074074
B/ S =250/32.4074074074074 = 7.7142857142857274 Hz

Segmet window 7:

Fw / Sw =216 /29 = 7.44827586206897
Fs/R=1000/7.44827586206897 = 134.25925925925918

B /S =250/134.25925925925918 = 1.862068965517248 Hz

Segment window 8:

Fw/Sw =216 /10.5=20.57142857142857
Fs/R=1000/20.57142857142857 = 48.61111111111111
B/S=250/48.61111111111111 =5.142857142857H414 Hz

Segment window 9:

Fw/Sw=216/7 =30.85714285714286
Fs/R=1000/30.85714285714286 = 32.4074074074074
B/ S =250/32.4074074074074 = 7.7142857142857174 Hz
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Segment window 10:

Fw/Sw =216/6 = 36

Fs/R=1000/36 =27.77777777777778
B/S=250/27.777777777777789%Hz

Segment window 11

Fw/Sw =216/11.5 = 18.78260869565217)

Fs/R=1000/ B.78260869565217 = 53.24074074074075
B /S =250/53.24074074074075 = 4.695652173913@47Hz

Segment window 12

Fw/Sw=216/4 =54)
Fs/R=1000/54 = 18.51851851851852
B /S =250/18.5185185185185213.5 Hz

Segment window 13:

Fw/ Sw =216 /29 = 7.44827586206897
Fs/R=1000/7.44827586206897 = 134.25925925925918

B /S =250/134.25925925925918 = 1.862068965517248 Hz

Segment window 14

Fw/Sw =216/19.5=11.07692307692308
Fs/R=1000/11.07692307692308 = 90.2777777T6

B/ S =250/90.27777777777775 = 2.7692307692302777 Hz

Segment window 15
Fw/Sw=216/3.5=61.71428571428571)
Fs/R=1000/61.71428571428571 = 16.2037037037037

B/ S =250/16.2037037037037 = 15.4285714285714543 Hz

Segment window 16:
Fw/Sw=216/4.5=48

Fs/R=1000 /48 = 20.83333333333333
B /S =250/20.8333333333333312 Hz

Segment window 17:

Fw/Sw=216/4 =54

Fs/R=1000/54 = 18.51851851851852
B /S =250/18.5185185185185213.5 Hz

Segment window 17:

Fw/Sw =216/ 4 = 54

Fs/R=1000/54 = 18.51851851851852
B /S =250/18.5185185185185213.5 Hz
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Segment window 18

Fw/Sw =216/21.5=10.04651162790698
Fs/R=1000/10.04651162790698 = 99.537037037037

B /S =250/99.537037037037 = 2.511627906976 7554 Hz
Segment window 19

Fw/Sw =216/13 = 16.61538461538462
Fs/R=1000/16.61538461538462 = 60.18518518518517
B /S =250/60.18518518518517 = 4.153846153846 4515 Hz
Segment window 20:
Fw/Sw=216/8.5=25.41176470588235
Fs/R=1000/25.41176470588235 = 39.35185185185186
B /S =250/39.35185185185186 = 6.3529411764705%5 Hz

</-1)%$ " *1D-(($/5'BU(, 438, /+dOT!

L, (2" %2(=(<-+($'$="BB[""-+-",(6,&(6,+2"+ *" (22%6*"+ -+"BB['14-(#-C*2"-4*" [*&$#"+ *"

Yo:-." *-4(.6"4-.6*8"+4-. 2352(+($." (2" 4*Y Yo(4* " +$"14(.6" (+"(+$"+,*"-0b4-&"- " %2 (<-&"
'$-(.@"). &L S F"S="4, 5 $H2" IM'LOHESC #)+OSKSWSFHBBNG62+"#(+,(."+,*" %:-."
FoA(6"4-.6%"("+ =( 424" -33(6@"ZA$:"+ ¥ A% 208+ 2" +-1&H"+ F"&SH*2+"=4*Y %p* <1"(2"P@QNhNL
SR (6,52+"OCNU" IM'19'#&$C #)+0SKSWSFIGH"+4-. 2352 (+($."34$<*22"#-2"4*Y % (48"

-3 M 3ARC($Y62 NU =AY Uo* <(F2"#(+,("+ %" Yo:-." *-4(.6"4-.6%"-."-22(6.  "+$"01;1"

LB 06:1%42"%2(.6"+ ' =S&&SH(.6"=$4:%& @"1"2(: 381" %&+(3&(*"+,*'NU"41682280"- "

+5 330N $H3 (+<,22®

M$/2$/518"44,%( " /28/51DACE!/ "+,1/08 . , 414" BIK6TIO8'('$#$.*$88'SgDNDSH#+&'$

#9>'(34 $
n =69 + 12*log10(freq/440)/log(2) *10"2
<79, I-1%" 1T %%$ - 1,118S, +#8%T!

(Hz / 440)-> press log2 button x 12 + 69 *10"2

LR s
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Segment window 1: =10.8 Hz *1072 = 1080 Hz
10g2(1080 / 440) *12 + 69 = 84.545470602314085 = C#6

Segment window 2: = 15.43 Hz *10"2 = 1543 Hz
l0g2(1543 / 440) *12 + 69 = 90.721951596552891 = G6

Segment window 3: = 9 Hz *10"2 = 900 Hz
l0g2(900 / 440) *12 + 69 = 81.389057732308581 = A5

Segment window 4: = 27 Hz *10"2 = 2700 Hz
log2(2700 / 440¥12 + 69 = 100.40860774096241100 =E7

Segment window 5: = 10.8 Hz *1072 = 1080 Hz
0g2(1080 / 440) *12 + 69 = 84.545470602314085 = C#6

Segment window 6: = 7.71 Hz *10"2 = 771 Hz
log2(771/440) *12 + 69 = 78.710728036684529 = G5

Segmentwindow 7: = 1.86 Hz *10"2 = 186 Hz
092(186 / 440) *12 + 69 = 54.093589171006364 = F#3

Segment window 8: = 5.14 Hz *10°2 = 514 Hz
log2(514 / 440) *12 + 69 = 71.691178028036642 = C5

Segment window 9: = 7.71 Hz *10"2 = 771 Hz
log2(771/440) *12 69 = 78.7107280366845279 = G5

Segment window 10: = 9 Hz *10"2 = 900 Hz
0g2(900 / 440) *12 + 69 = 81.389057732308581 = A5

Segment window 11: = 4.7 Hz *10"2 = 470 Hz
log2(470 / 440) *12 + 69 = 70.141886796484110 = A#4

Segment window 12: = 13.51z *10"2 = 1350 Hz
log2(1350 / 440) *12 + 69 = 88.408607740962488 = E6

Segment window 13: = 1.86 Hz *10"2 = 186 Hz
092(186 / 440) *12 + 69 = 54.09358917100G6364 = F#3

Segment window 14: = 2.77 Hz *10"2 = 277 Hz
log2(277 /1 440) *12 + 69 60.98858943029422 61 = C#4

Segment window 15: = 15.43 *10"2 = 1543 Hz
l0g2(1543 / 440) *12 + 69 = 90.721951596552891 = G6

Segment window 16: = 12 Hz *10"2 = 1200 Hz
0g2(1200 / 440) *12 + 69 = 86.369507723654686 = D6

Segment window 17: = 13.51z *10"2 = 1350 Hz
log2(1350 / 440) *12 + 69 = 88.408607740962488 = E6

Segment window 18: = 2.51 Hz *10"2 = 251 Hz
log2(251 / 440) *12 + 69 = 59.282206085113499 = B3
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Segment window 19: = 4.15 Hz *1072 = 415 Hz
log2(415 / 440) *12 + 69 = 67.9872P3251556= 68 = G#4
Segment window 20: = 6.35 Hz *10"2 = 635 Hz
log2(635 / 440) *12 + 69 = 75.351036817618445 = D#5

GL-)KIBU-8 (L, X' D-((,2!?"+,%'1D)!D, +#* 210°00PMG D!

G1-)kBU-8 (L,!IY'D-((,2!?"+,%"ID)!D, +#" 210 Q0PmGD e 0! " &+-9 , %fc!

L*" <$.<*4, ", -CH"#(+,"+,*"=(42+":-33(.6"(."L-1&*"PO'3-6*"PPR2"+,-+"#"0!;1" $+*"
3(+<,*2"-4%" (6,81 T3*4(* +*"#(+, "+*"11"+4-.23$2(.6"$#."I1"0"$ <+-C*2@"7%+".$+"
$.&1"+,(28"+,*"-41(+4-41" .-+%4*"$=".%8&+(3&1(.6"+,*"$4(6(.-&"NU"4-.6*2"I11"P_€0"$*2".$+"
L) 00 (18 $+42'<S . &-8S(' %" &IEBBH, " $4(6(.-& "NU"$="+*"BB["-+-@"I"#-.+*"+*"
+4-.2382(+($."+$"I*"3(+<,"4*&-+(C*"+$"+,*"$4(6(.-&"BB['NU"=(.'("62@"
H.$+ *4" %+ $"*:38$TH"+$"4%+-( "+, ¥"4*&-+(C*"3(+< ¥ 2"#-2"+$"+4-.2332*"+ *"$4(6(.-&"
BB['NU"=(.'(.62"%3"I1"2*C*4-&"$<+-C*28"+ *4*=$4*"4*+-((.6"4*&-+(C*"3(+<,"+$"$4(6(.-&"
=('(.62@"H6-(.8"+,*"<$.C*42($."$="NU"+$":%2(<-&"3(+<,"#,(<,"<-."I*"<-44(*"$%+"C(-"+*"
=$&&$H#(.6"=$4:%&-/
M®11" 3$/5!""- . 1,10X1$/8102 , % K64, %01+ S$+#1+4- /0 ( " %$+$" 713/ &4, ~%,1. )14 " &+-9 %!
1Q.&-85('%"&.0'$&+$+(.1.#"%$V\BASE23P

n =log2(1.86Hz/440) x 12 + 69 + 48 octaves)= MIDI note 22 = Bb

MIDI note 22 = Hz = 440 * 27((2B9)/12) = 29.13523509488055 = 29.14Hz

7">%'$58H9/%"$)' O'%+SOH&S('&/(# #1PE2$&+$('%"&. O'BEXBBS+,$VVAS)"&"$S(+0.))$>W$S
Cl$'&$"%4

Segment window 1: 10.8 Hz

10g2(10.8Hz/440) x 12 + 69 + 48 octaves)y 52.81919632501415MIDI n ote 53 = F3
MIDI note 53 = 440 * 2" ((58%9)/12) = 174.61411571650231=174.61 Hz

Segment window 215.43 Hz

10g2(15.43Hz/440) x 12 + 69 + 48 octaves)= 58.99567731925531MIDI n ote 59 = B3
MIDI note 59 = 440 * 2" ((59%9)/12) = 246.94165062806259 = 246.94 Hz
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Segment window 39 Hz
log2(9Hz/440) x 12 + 69 + 4@} octaves)= 49.66278345501569 MIDI n ote 50 =D3

MIDI note 50 = 440 * 2" ((5®9)/12) = 146.83238395870409 = 146.83 Hz

Segment window 427 Hz (A0)
092(27Hz/440) x 12 + 69 + 4@ octaves)= 68.68233346366673 MIDI n ote 69 =A4

MIDI note 69 = 440 * 27 ((6%9)/12) =440 Hz

Segment window 5: 10.81z
0g2(10.8Hz/440) x 12 + 69 + 48 octaves)y 52.81919632501415MIDI n ote 53 = F3

MIDI note 53 = 440 * 2" ((589)/12) = 174.61411571650231= 174.61Hz

Segment window 67.71 Hz
log2(7.71Hz/440) x 12 + 69 + 48 octaves)y 46.98445375939049 MIDI n ote 47 = B2

MIDI note 47 = 440 * 2" ((469)/12) = 123.47082531403127 = 123.47 Hz

Segment window 7: 1.86 Hz
10g2(1.86Hz/440) x 12 + 69 + 48 octaves) 22.3673148936926 MIDI n ote 22 = Bb0O

MIDI note 22 = 440 * 2/ ((259)/12) = 29.1352350948805529.14Hz

Segment window 8: 5.14 Hz
l0g2(5.14Hz/440) x 12 + 69 + 48 octaves)y= 39.96490375073662 MIDI n ote 40 = E2

MIDI note 40 = 440 * 2" ((4®9)/12) = 82.40688922821731 = 82.41 Hz

Segment window 9: 7.71 Hz
log2(7.71Hz/440) x 12 + 69 + 48 octaves)y 46.98445375939049 MIDI n ote 47 = B2

MIDI note 47 = 440 * 2" ((469)/12) = 123.47082531403127 = 123.47 Hz

Segment window 10: 9 Hz
10g2(9Hz/440) x 12 + 69 + 4@ octaves) 49.66278345501569 MIDI n ote 50 = D3

MIDI Note 50 = 440 * 2/((50-69)/12) = 146.83238395870409 = 146.83 Hz

Segment window 11: 4.7 Hz
log2(4.7Hz/440) x 12 + 69 + 48 octaves)= 38.41561251919033 MIDI n ote 38 = D2

MIDI note 38 = 440 * 2" ((38%9)/12) = 73.41619197935202 = 73.42 Hz

Segment window 1213.5 Hz
10g2(13.5Hz/440) x 12 + 69 + 48 octaves)y 56.68233346366673 MIDI n ote 57 = A3

MIDI note 57 = 440 * 27 ((5569)/12) = 220 Hz

Segment window 13: 1.86 Hz
10g2(1.86Hz/440) x 12 + 69 + 48 octaves) 22.3673148936926 MIDI n ote 22 = Bb0

MIDI note 22 =440 * 2" ((2269)/12) = 29.13523509488055 = 29.14Hz

Segment window 14: 2.77 Hz
10g2(2.77Hz/440) x 12 + 69 + 48 octaves)= 29.26231515298514 MIDI n ote 29 = F1

MIDI note 29 = 440 * 2" ((2%9)/12) = 43.65352892912559 = 43.65 Hz
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Segment window 15: 15.43 Hz
10g2(15.43Hz/440) x 12 + 69 + 48 octaves)= 58.99567731925531MIDI n ote 59 = B3

MIDI note 59 = 440 * 2" ((5%9)/12) = 246.94165062806259 = 246.94 Hz

Segment window 16: 12 Hz
l0g2(12Hz/440) x 12 + 69 + 4@ octaves)= 54.64323344635969 MIDI n ote 55 = G3
MIDI note 55 = 440 * 2" ((5%9)/12) = 195.99771799087423 = 196 Hz

Segment window 1713.5 Hz
l0g2(13.5H2/440) x 12 + 69 + 48 octaves)y= 56.68233346366673 MIDI n ote 57= A3

MIDI note 57 = 440 * 27 ((5569)/12) = 220 Hz

Segment window 182.51 Hz
l0g2(2.51Hz/440) x 12 + 69 + 48 octaves) 27.55593180783044 MIDI n ote 28 = E1

MIDI note 28 = 440 * 2" ((289)/12) = 41.20344461410864 = 41.20 Hz

Segment window 194.15 Hz
log2(4.15Hz/440) x 12 + 69 + 48 octaves)36.26101947522217 MIDI n ote 36 = C2

MIDI note 36 = 440 * 2" ((3®9)/12) = 65.40639132514964 = 65.41 Hz

Segment window 206.35 Hz
l0g2(6.35Hz/440) x 12 + 69 + 48 octavesy3.62476254032391 MIDI note 44 = Ab2

MIDI note 44 = 440 * 27((4469)/12) = 103.82617439498652 = 103.83 Hz

IG1-)KIBU-8 (1,2 D-((,2!?"+,%"'D)!D,+#" 2!10°00PmGD ej Y! " &+-9, %! ($+&#!
4,1-+$9, fc!

!
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NOTE 1: 21 samples irhgth 44100 /21 = 2100 Hz = MIDlate 96 = C7. (chord #1)
NOTE 2: 28 samples inength 44100/ 28 = 1575 Hz MIDI note 91 = G6. (chord #1)
NOTE 3: 42 samples irhgth 44100/ 42 = 1050 Hz MIDI note 84 = C6. (chord #1)

NOTE 4: 29 samples irhgth

44100 / 29 = 1520.69 HzMIDI note 90 = F#6. (chord #1)

NOTE 5: 35 samples irehgth

44100 / 35 = 1260 Hz MIDI note 87 = D#6.  (chord #1)

NOTE 6: 21 samples irehgth

44100/ 21 = 2100 Hz MIDI note 96 = C7. (chord #2)

NOTE 7: 16 samples irehgth

44100/ 16 = 2756.25 HzMIDI note 101 = F7. (chord #2)

NOTE 8:33 samples inength

44100/ 33 =1336.36 HzMIDI note 88 = E6. (chord #2)

NOTE 9: 22 samples irehgth

44100/ 22 = 2004.55 HzMIDI note 95 = B6. (chord #2)

NOTE 10: 27samples inéngth

44100/ 27 = 1633.33 HzMIDI note 92 = G#6. (chord #2)

NOTE 11: 23 samples irihgth

44100/ 23 = 1917.39 HzMIDI note = 94 = A#6.(chord #2)

NOTE 12: 31 samples irihgth

44100/ 31 = 1422.58 HzMIDI note 89 = F6

NOTE 13: 25samples inéngth

44100/ 25 = 1764 Hz MIDI note 93 = A6

NOTE 14:28 samples inength

44100/ 28 = 1575 Hz MIDI note 91 = G6

NOTE 15: 24 samples irihgth

44100/ 24 = 1837.5 Hz MIDI note 94 = A#6

NOTE 16: 32 samples irihgth

44100/ 32 = 137825 Hz =MIDI note 89 = F6

NOTE 17: 20 samples irihgth

44100/ 20 = 2205 Hz MIDI note 97 = C#7

NOTE 18: 20 samples irihgth

44100/ 20 = 2205 Hz MIDI note 97 = C#7

NOTE 19: 42 samples irihgth

44100/ 42 = 1050 Hz MIDI note 84 = C6

NOTE 20:24 samples inength

44100/ 24 = 1837.5 Hz MIDI note 94 = A#6

NOTE 21: 29 samples irehgth

44100/ 29 = 1520.69 HzMIDI note = 90 = F#6

NOTE 22: 42 samples irhgth 44100/ 42 = 1050 Hz MIDI note 84 = C6. (chord #3)
NOTE 23: 20 sampkin length 44100/ 20 = 2205 Hz MIDI note 97 = C#7.  (chord #3)
NOTE 24: 38 samples irhgth 44100/ 38 = 1160.53 HzMIDI note 86 = D6. (chord #3)
NOTE 25: 36 samples irhgth 44100/ 36 = 1225 Hz MIDI note 87 = D#6.  (chord#3)

NOTE 26: 43 samples irhgth

44100 / 43 = 1025.58 HzMIDI note = 84 = C6. (chord #3

NOTE 27: 40 samples irihgth

44100/ 40 = 1102.5 Hz MIDI note 85 = C#6. (chord #4)

NOTE 28: 59 samples irihgth

44100 /59 = 747.46 Hz MIDI note 78 = F#5.  (chord #4)

NOTE 29: 54 samples irhgth

44100/ 54 = 816.67 Hz MIDI note 80 = G#5. (chord #4)

NOTE 30: 51 samples irihgth

44100/ 51 = 864.71 Hz MIDI note 81 = A5.  (chord #4)

NOTE 31: 54 samples irhgth

44100/ % =816.67 Hz MIDI note 80 = G#5. (chord #4)

NOTE 32:

83 amples inength

44100/ 83 =531.33 HzMIDI note 72 = C5

NOTE 33:

107 samples iemgth

44100/ 107 = 412.15 HzMIDI note 68 = G#4

NOTE 34:

70 samples irhgth

44100/ 70 = 630 Hz MIDI note 75 = D#5

NOTE 35:

95 samples irhgth

44100/ 95 = 464.21 Hz MIDI note 70 = A#4

NOTE 36:

106 samples iemgth

44100/ 106 = 416.04 HzMIDI note 68 = G#4

NOTE 37:

55 samples irhgth

44100 /55 = 801.82 Hz MIDI note 79 = G5

NOTE 38:

80 samples irhgth

44100/ 80 = 551.25 Hz MIDI note 73 = C#5
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NOTE 39:93 samples inength

44100/ 93 = 474.2 Hz MIDI note 70 = A#4

NOTE 40:

106 samples iehgth

44100/ 106 = 416.1 Hz MIDI note 68 = G#4

NOTE 41:

99%amples indngth

44100/ 99 = 445.45 Hz MIDI note 69 = A4

NOTE 42:

103 samples iethgth

44100/ 103 = 428.2 Hz MIDI note 69 = A4

NOTE 43:

161 samples iemgth

44100/ 161 = 273.91 HzMIDI note 61 = C#4

NOTE 44:

134 samples iemgth

44100/ 134 329.1 Hz =MIDI note 64 = E4

NOTE 45:

168 samples iehgth

44100/ 168 = 262.5 Hz MIDI note 60 = C4

NOTE 46:

215 samples iemgth

44100/ 215 = 205.12 HzMIDI note 56 = G#3

NOTE 47:

109 samples iethgth

44100/ 109 = 404.59 HzMIDI note 68 =G#4

NOTE 48:

79 samples irhgth

44100/ 79 = 558.23 Hz MIDI note 73 = C#5

NOTE 49:

100 amplesin length

44100/ 100 = 441 Hz MIDI note 69 = A4

NOTE 50:

56 samples irhgth

44100/ 56 = 787.5 Hz MIDI note 79 = G5

NOTE 51:

58 samples irhgth

44100/ 58 = 760.35 Hz MIDI note 78 = F#5

NOTE 52:

48 samples irihgth

44100/ 48 = 918.75 Hz MIDI note 82 = A#5

NOTE 53:

42 samples irihgth

44100/ 42 = 1050 Hz MIDI note 84 = C6

NOTE 54:

30 samples irhgth

44100/ 30 = 1470 Hz MIDI note90 = F#6

NOTE 55:

43 samples irihgth

44100/ 43 = 1025.58 HzMIDI note 84 = C6

NOTE 56:

35 ampks in Bngth

44100/ 35 = 1260 Hz MIDI note 87 = D#6

NOTE 57:

43 samples irihgth

44100/ 43 = 1025.58 HzMIDI note 84 = C6

NOTE 58:

73 samples iength

44100/ 73 = 604.11 Hz MIDI note 74 = D5

NOTE 59:

66 samples irhgth

44100/ 66 = 668.18 Hz MIDI note 76 = E5

NOTE 60:

72 samples irhgth

44100/72 = 612.5 Hz MIDI note 75 = D#5

NOTE 61:

51 samples irhgth

44100/ 51 = 864.71 Hz MIDI note 81 = A5

NOTE 62:

39 samples irhgth

44100/ 39 = 1130.77 HzMIDI note 85 = C#6

NOTE 63:20 samples inength

44100/ 20 = 2205 Hz MIDI note 97 = C#7

NOTE 64:

21 samples irhgth

44100/ 21 = 2100 Hz MIDI note 96 = C7

NOTE 65:

18samples indngth

44100/ 18 = 2450 Hz MIDI note 99 = D#7

NOTE 66:

38 samples irhgth

44100/ 38 = 1160.53 Hz = MIDI note 86 = D6

NOTE 67:

39 samples irhgth

44100/ 39 = 1130.77 Hz = MIDlote 85 = C#6

NOTE 68:

80 samples irhgth

44100/ 80 #651.25 Hz = MIDI mte 73 = C#5

NOTE 69:

44 samples irihgth

44100/ 44 = 1002.27 Hz = MIDlote 83 = B5

NOTE 70:

76 samples irehgth

44100/ 76 = 580.26 Hz = MIDlate 74 = D5

NOTE 71:

46 samples irihgth

44100/ 46 = 958.7 Hz = MIDlote 82 = B5

NOTE 72:

79 samples irhgth

44100/ 79 = 558.23 Hz = MIDlate 73 = C#5

NOTE 73:

34 samples irhgth

44100/ 34 = 1297.1 Hz = MIDIate 88 = E6

NOTE 74:

42 samples irihgth

44100/ 42 = 1050 Hz = MIDlate 84 = C6

NOTE 75:

41 samples irihgth

44100/ 41 = 1075.61 Hz = MIDl ote 84 = C6

NOTE 76:

45 samples irihgth

44100/ 45 = 980 Hz = MIDlate 83 = B5

NOTE 77:

22 samples irhgth

44100/ 22 = 2004.55 Hz = MIDlote 95 = B6

NOTE 78:

20 samples irhgth

44100/ 20 = 2205 Hz = MIDlate 97 =C#7

NOTE 79:

53 samples irhgth

44100/ 53 = 832.1 Hz = MIDlate 80 = G#5

NOTE 80:

32 samples irhgth

44100/ 32 = 1378.13 Hz = MIDlate 89 = F6

NOTE 81:

42 samples irihgth

44100/ 42 = 1050 Hz = MIDlate 84 = C6
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NOTE 82:

50 samples irhgth

44100/ 50 = 882 Hz = MIDlate 81 = A5

NOTE 83:

38 samples irhgth

44100/ 38 = 1160.53 Hz = MIDlate 86 = D6

NOTE 84:

41 samples irihgth

44100/ 41 = 1075.61 Hz = MIDlote 84 = C6

NOTE 85:

41 samples irihgth

44100/ 41 = 1075.61 Hz = MIDlote 84 = C6

NOTE 86:

85 samples irhgth

44100/ 85 = 518.82 Hz = MIDlate 72 = C5

NOTE 87:

16 samples irhgth

44100/ 16 = 2756.25 Hz = MIDlote 101 = F7

NOTE 88:

65 samples irhgth

44100/ 65 = 678.46 Hz = MIDIate 76 = E5

NOTE 89:

39 samples iength

44100/ 39 = 1130.77 Hz = MIDlote 85 = C#6

NOTE 90:

40 samples irihgth

44100/ 40 = 1102.5 Hz MIDI note 85 = C#6

NOTE 91:

38 samples irhgth

44100/ 38 = 1160.53 Hz = MIDlate 86 = D6

NOTE 92:

52 samples irhgth

44100/ 52 = 848.1 Hz MIDI note 80 = G#5

NOTE 93:

59 samples irhgth

44100/59 = 747.46 Hz = MIDlate 78 = F#5

NOTE 94:

45 amges in kength

44100/ 45 = 980 Hz = MIDlate 83 = B5

NOTE 95:

37 samples irhgth

44100/ 37 = 1191.9 Hz = MIDlate 86 = D6

NOTE 96:

38samples indngth

44100/ 38 = 1160.53 Hz = MIDlate 86 = D6

NOTE 97:

56 samples irhgth

44100/ 56 = 786 Hz = MIDI rote 79 = G5

NOTE 98:

50 samples irhgth

44100/ 50 = 882 Hz = MIDlate 81 = A5

NOTE 99:

43 samples irihgth

44100/ 43 =1025.58 Hz = MIDI ote 84 = C6

NOTE 100: 37 samples iehgth

44100/ 37 = 1191.89 Hz = MIDlate 86 = D6

NOTE 101: 46samples indngth

44100/ 46 = 958.7 Hz = MIDlote 82 = A#5

NOTE 102: 29 samples iehgth

44100/ 29 = 1520.69 Hz = MIDlate 90 = F#6

NOTE 103: 38 samples iehgth

44100/ 38 = 1160.53 Hz = MIDlate 86 = D6

NOTE 104: 27 samples iehgth

441® / 27 = 1633.33 Hz = MIDlate 92 = G#6

All calculated notes in this table were corroborated by the Tvithin a tolerance of +50 Cents). All
note sin the audio example are the actual EEG audio converted wave cycles.

Play DOExample £hb01_03 _SAMPLER_CYCLIC_EDITS_NO_Fx0
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