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1-1/)65'=H#)5+&'-3#/H5)=#/+,-# () +-'O) -#8(+ #+,-#/<-'5+())#5)6#:/)6&:+#/0#
+,-#A5'6BLHT&L()-11SH#H#C,-#A/S GHE* - 1#+ S+ + - #1, 5O0# T-#)/#0/ /& +#B& () *#
+ - B0+, (LH2 - )+ $#

)i+, -#-F-)+#+ .- T-'> 1 @#/O#+,-H#T5%5() () H#&) (+#F (|95 +-#+ -#<'IF(1(/) 1#/0#+, (1#
2'+(:9-#5)6# 1&:,# F(/95+(/)# (1#)/+# B-63# :599-63# UBBBE :/)6/)-63#/'#
<5'+(:(<5H+-GH ()T =t+,-#A) () HH5)=#/0# (+1#/00(:- 13#+,-# A5 6#8(99#)+# () 1+(+&
< [:--6()* 1#5*5 () L+#+,-#4) () #5LHE) =34/ (+ 1#/00(- 1 3# +/#:/99-+#65 .5+ 1#
OF'#t+, 5+H#F(195+(/)3H#<'IF(B()*#+,5+#+ -#4) (/)#5)6# (+ 1#/00(:- 1#1,599% (J#*//6405(+
+5: -4+ -#0/90/8()*#5:+(/)#8,-J# )| +(O(-6# T=t+ -# AIS'GH [0 + -#/::&"-):-#|0# 5#
F(/95+()G#

H'/.<+9=3#)/+#95+-'#+ 5)#8(+,)# 1#,/&' 13# (11&-#5#<&T79(:# 1+5+-.-)+#5)6# 0&')(:
+,-# A/5'6# 8(+,#5# 1(*)-6# 1+5+-.-)+3# 7/+ #/0#8,(:,# 1,599# 7-# ()#-00-.+# + 5+# + -
8/ #()+-"&<+(N#H(L#&)5&+,/'(I-6#7=#+,-#4)(3#()H#F (/95+(/)#/0#+,(1#2*'--.-)+#

5)6# +,5+# 5)=# <(:;-+# 9()-1# 8,(:,# .5=#-N-+579(1,-6# 5'-# +/# 7-# (*)/'-6K# 5)63#
-0'50)#0".#*(F()*#5)=#5(63#-):/&'5*-.-)+3# [ # 1&<</'+#/0#5)=# 1/'+#8,--F-'#
+/#-.<9/=--1#8,#5"-#F (/95+()*#+,-#<'[F(1(/) 1#/0#+,(1#2'+(:9-$#

#

C,-#A/5'6#1,5993#)-F-'95113#,5F-#+,-#'(*,+#+/#6(1:,5*-#5)=#-.<9/=--1#8,/#
<5'+(:(<5+-#H#1&: #5:+(N#EL#<],(T(+-6#()#+,(1#2'+(:9-#5)6#1&:,#6(1:,5*-#1,599%
VHHT-H#< [+-1+-6#T =+ -#4) (/) St

I"#$%&'()(
*HIH#1#-"2(*13$04*(%&!1*'(
(

E+# (L) +# +,-# () +-)+ () O# -(+,-# <SHEBHOW+'5: +# +/# F(/95+-# 5)=H# 958 1# ['# 5)=#
‘&I 1#/'#'-*&I5+(/) 1#/0#5)=H*IF-").-)+ BB&+ [ (+=#/#5*-):=# SF()#L&' (16 (:+(/)#
[F-"t+ - L& T L1+ S+ Of +, (LH 2% - -)+3H5)OH+,-# <5+ (- 1# - -+/H 5> - + S+# () +,-#
“F-)+#5)=# <'[F(L()# [0# +,(1# 2%'-- -)+# (1# ,-96# &) 95808 9# /'# F/(6# T=#5)=H# +'(7&)59#

I"#



$%&' O# *$+# ,*0*-*.[OH Yo-*$./ O * # 1.# ,.2# *S+# [+3%'(1+/# .4# *$+# 5)/++3+(*# ,$%0¢

[+3%' (# (#4-66#4.T+#Y%(L#+44+T*8#

#

I"#$%&'()$(
*$+%'&&!,"-.+(/"-0$+$-,+(

(

18] 5(0# +396.0++# :$.# " # [+,-'[+1# <O# *$+# =" *I'T*# * # 9%/*T'9%*+# '(# ,+3'(%/,2#
*1%'(O#,+,, . H#JHE >+H+8E&+(* #,5%66# <+#7.39+(,%*+ 1#%*#S$', 2$+/#/+)-6%/#$.-/6
[%*+8HHS* +(1%(T+#Y0*#,- TSH+&+(* #H 1.+ #H(H+(**6+#*$+#+396.0++H#* #.8&+/* 3+#

#

@8 566H#1/'&+/ #:'66#<+#) &+(#A'4*++(#HAIBCHI'(-*+,#4./#9/+D*/'O#'(,9+7*.(#.4#3',2$+
&+$ TO+HA. [H*S+H#A' *#]-(#.AH*S+# 1 &+E #: [>H1%0#% (1#*$+(#9%' 1#4' &+#ABCH#
A [H+%TSH,-<,+;-+(H#, S 4. (HS+#, %3 +#<-, St

F8 G396.0++#3%0#<+#/+;-'[+1#* #/+3%'(#.(#*S+#9/+3',+ #%4*+/#7.396+*" . (#.4#*$+4
H.<#%,,")(3+(*#4./#*$+#/+3%' (1 +/#.4#*S+#/+9./*' ) #*' 3+#9+/'. 18#

18! J$0,'7'%(E,#,*%*+3+(*#:"66#<+#/+;-'[+ L#%A*+/#*$+#4.-[*$H 1% 0# . 4# %<, +(7+8#

B8 566#,*%(1<0#9+/".1,#:'66#<+#4./#DIHABS, #*$+# 1/ &+/#*%>+ #YoH<- #.(#*$+#
1.%18# # K4# *$+# 1/'&+/# *%>+ # Yot <- # .(# *$+#/.%12# *$+# )-%/% (*++# '66# <+#
$.-/,#.4#9%08#

L8 G6')'<'6'*O#A.[HE'A+H(,-1%(T+'6OH <+t +, *%<6' $+1#:$+(# Yo (#+396.0++#7.396+*
IBM# 19%60,# .4# :./># AN-BO# # O# N-(+# FMC# '(# *$+# O/+7+1')# 4', 7%6# 0+%/# %
7. (-4 ( (+-9%+ 1#-( 6H+396.03+(*H7+%0,+, SHPSH+HE' A+ (,-1%(T+H<+(+ A #4.[#
1/' &+ #,$%66#<+H#QFI2MMMHEL [H*S+#1-/%* . (#.4H*S #9%)/++3+(*BHPS+#6'4+#'( -
<H(+AHA. JH<- #3.(* ] #,$%66H#<+HQ CMPBMIHY ™ (1. 4455 #Y0)/++3+(*BHH

# # #  # #

R+1'7%660# 1.7-3+(*+1# %<, +(7+#/+ */' 7% O#*$+# +396.0++# 4/.3# 1./> ()# :'66#
7.-(44 %, # O%/*# At *$+# IBM# 1960, # MY+ #H-6') <6+ 4.[# *$+ 6'A+#'(,-1%(7+#
9.6'708#

"8 =&+ #:66H%/ &+#* HO'T>H-O# *-1+(* #HA. /B A +OLH#'Q HYo #*$+H 1+,") (Yo*+1#,* %o /*
*3+# A SHH*O8H

S8 =/&+ #:$ H Vol H+6)'<CHHA [ <+(+4* 2# Y0V S+ [# +TO+(,+2#9%/*' 7'9%*
*G+# Of+A++1# 91 &' 1+/# )% (U%* . (#)].-9# AJIVCH (76-1'()# *$+# O/+,7/'9% . (#
7. &+1%)+H J#* #+8Y06+(*2H% #4.66.;, WH
VHSX+:6OH S+ 1H# 1/ &+ # BOH<+H+6')'<G+H# (H*$+H# # A*$+#3.(*$#4.66. (#FM#
7.(,+7-*&+#1%0,#.44#+396.03+(*YH#.*$+/ +24#

I"#



SUR(V#*+, HS(H-#I0(# ()], 1(.2#0()+/3#34)+.5# 6A54T28#*+2'#9/:()-5(# 2/#
SH(:;(92+: (< (02(LS(H 728 ) #3)+: () TH [#3+3# [ 28=/+ #* (#:+) T 24#(,+5+$, (Yot
#

>0 &' (#0)(;0)(3#0)/:+3(# /)5-.+2-2+/ #5)/40# @AABCH +.9,43+.5# 2'(#0)(79)+02+/.#

#

O/:()-5(#)#+27#H(DA+:-, (. 2#H@AABCH*+, #S(HO-+3HSEHD' (HF/-)3#:)#3)+:() TH@CH*
*)G# - #-1()-5(# # HYI I8# 14) T# )# 1/)(# OO# 3-E# )/ 1# 0) :+/4TH 79l # E(-)#
@(K9,43+.5#+.L7():+9(#-.3# 7 ./*#3-E7CH-.3# @ICH* # 7-2+T;E# 2 (#1IM#*/)G# 3-F
(,+5+$+,+2E#)4, (%#N,-)+;+9-2+/.0# 6.E# 1(3+9-,,E# 3/941(.2(3# -$7(.9(#)(72)+92+
2'(#(L10,JE((#:)/1#*)G+.5#*+ | #9/4.24-T#0-) 28/ :#2' (# | IM#3-E7#)(DA+) (34 2/# S(#
(+5+8, (#:)#' (-, 2'#9-)(HO/: ()-5(%# P (*#3)+: () TH#'+) (-1 20# 2 (#$(5+. .+ SH/#2'(#

7911 HE (-JHSA2H0)+/)#2/#2' (#7(91.3#T (L(T2# 14T 28\ GH-#1+.+ 141H#[:#" IQH/#
2'(# 79'(34,(3# *G3-ET# )(1-+.+.5# +# 2'(# 79/ # E(-)%# & # 79'(34,(3#
*)G3-ETHS(5+H*+2'H2 (1, +) T 2#3-E#) G (3#:HT (+)+2EH04)0/ 7 (T%H#R)+: () TH* 1#
*LTH 204 0-)2+9+0-2(# 7'-,# 9/.2)+$42(# SII# $+*((G,E# 2/*-)3# 2'(+)# 1(3+9-#
0)(1+417#2")/45'#0-E)/, #3(3492+/ #;/)#HND-ET#HOHE(-)#;JHE(-) TH#8#I# THUV#H
SIWHS+*((G, E#:HE(-) THHHT I%###

&'(#I0(# ()], 1(.2# 0()+/3# +7# 34)+.5# 64588# *+2'# 9/:()-5(# 2/1# S(# (;;(92+:(#
<(02(1B(#! "B, #3)+: () TH* [#3+3#.[2#=/+ #* (#,+) T 2#(,+5+$, (Yo#

IMOo# R(-2'#+ #2'(#X-1+,EO#Y 10, /E((T2HER(O0/4. 28/ :#3(-2'H+ #2' (H+11(3+-2(#

#

1 ERNHIAT (1, 38#:)/ 1#2' (H3-2(#:#3(-2'#4. 2+ #-.3#+.9, 43+ 5#/.(#9-,(.3-)#
3-E#-:20#2' (#:4.()- #.[ 24 21#(KO((3#:/4)#*)) G+ 5#H3-E78#7'-, #$(#9/10(.7-2(34#-24#

4, #7- ) EYHZLL(3+-2(#: -1+, EH#T"-, #SH3(+.(3H-TH#:-2')8#1/2'()8#$)/2'()8#T+72()8¢
71.8#3-45'2()8#'47$-.38#*+;(8#0-)(.2L+8#5)-.39'+, 3H#/)#.(-J#)(,-2+: (#*'#
Y(T+3(TH+H#2' (HT-LH 14T (1, 38HIEHO() T/ 45+ 2" [ 1#2' (#(10,/E((#- T#

1-3(# + THIH (#1L(#-2H2' (H2+ 1 (H:#3(-2' Yottt

B.(L3-E#-$7(.O(#2/#-22(. 342" (#:4.()- #H# .()#)( -2+ (#T'"-, #$(#9/10(.7-2(3#
2% 14, # T--)E%# P(-)# )(,-2+:(# 7'-, BGEH3#H -T# :+)72# O/AT+.8# 5)-.3;-2'()8#
5)-.31/2'()8#-4.28#4.9,(S#(I(8#.(0'(*8#3$)/2' O L+.L,-*8#T+72()L+.L,-*8#7/.L+.L
-*8-. 3H#3-45'2()L+.L, - U X/)HO,-)+; SR+ TH3I(TH#./2#+.9,43(#4.9,(L+.L,-*8#
4. 2L+.L,-*8#.(0'("L+.L,-*8#-.3#.+(9(L+.L, ot

Y10,/E(([7#-:()-5(# 0-E#-7#9-,94,-2(3#/.# 2'(# 94))(.2# 3-E7\/4) 7#)(0)) 2# 7'-, #
SHAT(3H2I#3(2()1+.(#2'(#7-,-) E# 20584 ) # $()(-:(1(.2%#62# 2 (#$(5+..+.5#
[#(-9'#T9' | HE(-)#-.3#0)+)#2/#<(02(1S(#|I# - T2HE(-) [TH#-:()-5(# 14) THT -, #
S(HAT(3%H# P(*# (10,/E((TH*+, #SHO-+3#-#2/2- #/:#2")((#'14) T# @UCHO(# 3-E#-T#
2'(E#-)(#)(54,-), Eft-1-+,-$, (1) #6)#- SHAJHT '+ 2786

1%6# <411()# ~4.TO# 6,# 741104 )A.TH# TI-$(# O/72(3# /)# $+3# -.3# -*-)3(3# SE#

T(AH)+2E#*+2'+ # (-9'% (10,/E((# 9-2(5/)EYo# Y10,/E((7# *+2'+.# (-9'# (10,/E((#

I"#



K9

191

$Y0& () F+#,-%6. #-%[H01* &#*1 (-8 BB, 1(23'284#-)5 [+ A# 1 2# &-'#'[' 284

& H 0% # 2)H %666, 1$%28,#0%)3#51&-12# &-'# ,%3'#'36.)+"# $%& ' ()*+4# %. # 7188'
0%)3# &-'#)&-"*H$%& () *+# -%. #*$'1/'#$)2,18"%&1)2# 12#01..12(# &-'#6),1&1)24#
J21)*1&+0# 136.)+" # 514 *$1/H &-'# 6%+# %66*)6*1%&'H 0)*# &-'# '36.)+"#
$90& () FHHL2H5-1$-#8&-+H%*#%, 1 (2'89##

:36.)+" # ,-0%. H# T'H# 6*31&&'SH# &)# T18# 3)*'# &-Yo2# ) 2'H ||\ <H# *=2# %, # )2 (# %, # %2+
06881&1)2%.#%,,1(23'282B3#$)20. 1$8#51&-#962+#)&-"*#%, ,1(23'2&9#

#

S8 &-'H 284 Yo2+# 2'5# *=2# 1,# %88'S# %08&*# &-'# 121&1%.# 718812(# 1,# $)3
=29%,,1(2'836.)+" #,-%. #7'#%00)*8'8#&-'#)66)*&=218&+H&)H#T 18#%28# T #%5%*8'8
*=2 #0b #8' $*17'SH12#&-"HOL* &H6%*%(*%6-#)0#&-1,#,'$&1)290#

#

>0HYH*=2#1 #8'.'&'84H#&-H#Y00'$& '8H#'36.)+"#,-%. # TH#%00)*8'8# &-'#)66)*&=218&-
T=36#%¢#.', #,'21)#'36.)+ " #51&-12# &-'#'36.)+"# $U&' () *+O# >2H# &- ' 2&H# &-'##
0600'$&'8# '36.)+"?2,# 8'.'&'8# %,,1(23'28&# )=&, 18'# -1, @-"*# *(=.%*# $%&'()*+4#
"@,-# Y%, # TH 6'*318&'SH &)H# T=36# %2+# ., # '21)*# '36.)+"# 51&-12# &-%&#
'36.)+"H#$%& )+ 15-)2,#%,,1(23'28# 1,#%.,)#)=&, 18'#- IX@='%*#36.)+"#

SO () -+ OHHHHHHHHHIH

|

:36.)+" #,-%. HTHY A=1*8H&)H =731 8&HYoH5"B.+#%/%1.%7 1. 1&+#,-"&4#% #)=8&.1:
12# C*&1$.'# DA# '$&1)2H E# 10#-'@,-# 51, # &)H# T#$)2,18™'8# 0)*# ,=33"*# 01..F1
5)*BO#G-1,#,-%..#%.,)#12$.=8'HY6D #B8)EBY0+#0%. H T #6'*0)*312 (#3)21&)*#

8=&1' OHG-','#%,,1(23'28,#,-%. #%., JHT'H#7 18H%28H%5%*8'8#Y%, #)=8.12' SH# 1 2#&-"
6%6*%(*%66-#)0#&-1,#,'$&1)29#

|

SOH&-H''28HYoH =33 =24 1 #¥8=$'8H T +#HIJH)*# 3)*#8="H&)HYH# S-Y02 (H12#&-'
2(8&-# )OH &-'# 6¥)(*%34# =6# &)H# %28# 12$.=812(# &-'# 01* &# 5"B# )O# &-'# ,=33'
$-'8=."4# &-'# %00'S&'SH# '36.)+"# ,-Yo- %8/ # &-'# *1(-&# &)# T=36# Yo#t .', # ,'21)#
'36.)+"9#

#

C..#*=2 #51. #T'#6),&'8#H=281 #L Yo+#IHH#)O# Yo$-#+'06*O#

I"H#$%& ()$%(
x4 (%8&!--$.$%1H$+/(1/0(112'-(
(
C2#>2&™* 2% .# M'[2="# N'*/1$'# ;>MINS& %) 2# |KHA# L'81$%.# N%/12(,# C$$)=2&#
LNC<#51..#7'#136.'3'2&'89#

I"#



IS %6&'H#()*+,- #&)012#()*3'-456,)-# 7)0#'5(&# *31)2"# 44 ) TH5-#&)/012#859'#
31/4#5-#5%)/-64#9,:'-# -# 1, 1#)TH5TQHOH +'-'7,64# -)6# -(11. # &'0',-S# Y &'#
(O)%+,-' #&)I012#()*3'-456,)-#,44#54#7)11)84:#

# # #  # _ <B@#= <5O#E  <5O## <5042  <'5O#D

# A59'4B#

# CO,'04# #  D=E$FG# D=E$FG# D=E$FG# D=G$!=# D=

#

# #  HSH.O, '04:##H#

# HHHD=S@"#1'44#3'0#&)/0#T)0#T,0464#2'504) TH#*31) 2+'-6#
HHHD=$"#1'44#3 0#&)0#2'504#68)#| JH6&0)/O8HT , #| @ JH#
HHHD"S@"H#1' 4443 0H&) 0#2'504#4, KHIF J#6&0)/98H#6'-#1="J#
HHHDT6'0#()*31'6,)-#) THE' -#I="J#2'504#) T#'*31)2*'-6L#6&#.0,. 0#8)/1. #0'(,:'#
6&#0'9/150#056'$#

#

# # #  # _ <B@#= <50  <5O## <5042  <'5O#D

# A59'4B#

HHHHHHHEM)- 6)04# #  D==$"#  D==$"#  D==$>>#  D==$FE#

| | | | |

#
00&#.,460,+/6,)-#) THO& H()*+ - #&)/012#()*3'-456,)-#+'68"-#&)/012#859'4#
54 # 1,4 )T# +-'7,64 4# '3-'-6# [3)-# &)/04# 8)ON'# 8"N12# 5-.# 4#
'K315,-'#,-#006,(1'#PQQQ$#

#

>$ OL11#.0,/04#*/46# R/51,72# 6)# .0, # A4(&))1# +/4# 8,6&,-# 6&'# 30)+56,)-502# 3'0,).#
30):,.  #7)0#,-#6&,4#090" -6$#HHOL1#.0,"04#*/46#+#R/51,7, #5(()0.,-OH6)HE&'H#
3&24,(51# O'R/,0'*-64# 54# 4'6# TYBRB&'# S'--421:5-5# C'3506*'-6# )T#
0605-43)0656,)-#6)#.0,: H5H#4(&)) 1#+/4S#

#  %&%# C,460,(6# 8,11# 352# 7)0# 5# )-'B6,*# 5/.,)1)92# 6'46# 8&'-# .0,:'0# 75,14# 6.
C,460,(6#5.*-,46'0' #&'50,-9#'K5* -56,)-$##%&'#.0,: 0# 4851 1# 352# 7)0#511#)6&
43'(,51# .,59-)46,(# 6'464# 6&56# SAABARH +'2)- # 6&'# C,460,(64# 5.* - 46'0".#
3&24,(51$#

2% OL11#859'4#48511#+'# '6'0% - #70)*# 6&'#30'544,9- #46506# 6,*# 6)# 6&'# 3/-(&B
)IGHB, ' #)-H#6&'H6,* #(50.#)0#6,*#:'0,7, #)-#6&'H#6, *#4&"6$HT*31)2"#859'4#
8, 11#+'#(51(/156" #)-H5H#* -[6'H+24#* -|6'H+54, ASH#
|

HHH

I"#



I"#$%&' ()$$(
*1$" (+,1"(

#
SUOEH() (*)+#,-#. ) H*%+%010L/#210.#+)3+)4) 1. 5H*64.)#210, 1#.'% #5,) 4#1, #9)&, )#
ok ()(*)+#,-#.)#210,1,77,801/#.V#8&,(37).0,1#,-#.'0+.6#9:: <#&%7) 15%+#5% 6 44+ (#
'04=")+#5%.)# ,-# 0+ HA'VoT TH*)# +)>20+)5# . # 30664 Yor -%60-+# 4'Vo+)# -)J#*%4)5# 1# "
$(37,6))# @%0+#A'%+)# @))#B%8C# ?B#"DD:CHE21)#!C#?B#FGCH#H, I#"G#A)&.0, 14
) HA)>|#
#
K@%0+#A%+)#@))L#A'YTT#()%1# . )#+)/27%+#()(*)+4'03#52) 4#+)>20+)5#, -#() (*) +4
M)96(4.)+4#B, &Y THNNHT)AH Y& 4.CH- +# . )#3+)00,24#-048% T#6)%+C# ,-#0.44%
215)+.%P01/4#8'08& #8)+)# 1, #+)%4, 1%3T6@)#H . #0(37))1.#,+#)--)&.2%.)#.)#
52.0)44#,-#.)#Q%+/%0101/#R/) 1. #%A4#)S&72400)#+)3+)4)1.%.00)I#
#
M'+))#89%.)/,+0)4#,-#)(37,6))4#807 TH*)#8&+)%.)5T#

| U+, 23# #V#$(37,6)) 448" #8,+P#,0)+#:# 2+4#8))P76#

LU+, 234 HVHS(37,6)) 448" #8,+PH(, +)H#. Y 1#"GH#' 2+4#23#. #%15#01& T2501/4 ;#

' 2+4#8))P76#

| U+, 23#:#VHS(37,6)) 448" #8, +PH#23#. #%15#01& 7250 1/# 'GH#' 2 +4#8))P76#
#
M')#/+,23# . # 8'0&'# % 1#)(37,6))#*)7, L/4# 807 TH*)#5).)+(01)5#*6# .'%.#)(37,6)) WA#
060)+%/)# ', 2+4# 3)+# 5%6# 01# ."V# 3+0,+# 6)%-+# .0()4# -00)# 8, +P5%64# 01# %# 8))P
M 21 HE21 )<
#
U+,23#5)40/1%.0, 14#807 7#*)#)--)&.00)#, 1#A) 3. 1#" #%15#+) (%01#21&'%1/)5#21.07#R
I
#
X-# %1# )(37,6))# 'Yod# 1,# %O)+%6/)# ', 2-+HA#3+)&)501/# 6)%-+C# .)# )(37,6))W4a#
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