MANCHESTER

1824
The University of Manchester

Visualizing urban infrastructure change

Link to publication record in Manchester Research Explorer

Citation for published version (APA):
Karvonen, A. (2010). Visualizing urban infrastructure change. In host publication

Published in:
host publication

Citing this paper

Please note that where the full-text provided on Manchester Research Explorer is the Author Accepted Manuscript
or Proof version this may differ from the final Published version. If citing, it is advised that you check and use the
publisher's definitive version.

General rights

Copyright and moral rights for the publications made accessible in the Research Explorer are retained by the
authors and/or other copyright owners and it is a condition of accessing publications that users recognise and
abide by the legal requirements associated with these rights.

Takedown policy

If you believe that this document breaches copyright please refer to the University of Manchester’'s Takedown
Procedures [http://man.ac.uk/04Y6Bo] or contact openresearch@manchester.ac.uk providing relevant details, so
we can investigate your claim.

OPEN ACCESS

Download date:13. Jun. 2025


https://research.manchester.ac.uk/en/publications/412e4d29-0e5f-4d2b-bd01-b3acde3e6dea

P H#S%e 1

VSIS OR) 1+, 88 () - L #/-801,-")1((283) 4, , (/)
58" 14(/ #(6)7899)7); <=;>)10-1)20: @)

)
)
)
)
)
)
)
)
)
)

Al283B4(/)C-D&E(*-&""-2$"2-,)91&(/,)
)

FG)1 (H-, 1)J&K#(, ()

L1,)CCK,-"G#)4&(51," ,-)

)

)

)

)

F,*#-,)&(H)1*",-)

)*'(AABL'C, 4+4D?EC, -?'F+->E*'GACC-THE2 2" ; E5'+?E6-1/*D'E?4=*@"1E5+'J-?2E*0'5, 410'E>+-?"
+,=DEMA>', ' K-2*LE'3=+'3->47-"J-72E*"7-=*> _E+/4*' ,EQ'4. .=7?-@8'M-" ; [+*-55-@"./+/-5'
t+,E4'; =2-"5--2/*DI0">?4N-*"/*"+/2 -I'E5'>' L 471Q'LE?"))" ,EQ"*-6-7'4. .=7?-@8'& , -'C=37/."5CE . -5!'
3=/1@/*D5I'E*@'5+?--15.EC-5".42C5-@"'E*'=73E*" . 4*@/+/4*'+ , E+' ; ES'/*'D+E?H' . 4*+7E5+'+4'+  E+'
4>+, =L -54'#- . 4D*INI*D'+, /5'5-2/*ET'C-24@'/*'+, =" . 4=*+2005", /5+4701", - '5-+'4=+"+4'6/5=EI/N-"
t, ="P3->42-0'E*@'PE>+-1">/75+'/*"+ , -'C-2/4@'3-+ ; --*'(AAB'E*@' (AAQ'E*@'+, -*'3-+ ; --*'QBB ("’
E*@'QBBR8")*'34+,'+/2-'C-2/4@5!', -'5-+'=C', [5"TE?D->472E+' .E2-7E'/*"+, -'-SE.+'5E2-'CIE .-
=5/*D't, -'-SE.+'5E2-".E2-7E'5-++/*D5'+4" .7-E+-'E'C, 4+4D?%EC, /."?- . 420'4>'=73E*". ,E*D-8'&, -’
?-5=14/*D'C?4T- .+'/*.1=@-5'@4=31-"C, 4+4D?EC, 5't , E+'[I=5+?E+-"+, -'3->47-"E*@'E>+-7"4>" | E5+'
J-22E*' [+/-5'@=2*D'E'C-2/4@"4>'5/D*/>/ .E*+'CAl+/ .ET'=C , ~-E6ETR®"

GACC-THE22(5'C?4T-.+" ; ES"*4+'E*'E++-2C+'t4" . -1-3E+-"=73E*'E-5+, -+/.51't, -"+0C/ .ET'E/2'4>"
E?.,[+- +=2ET'E*@'=?3E*'5H01/*-'C, 4+4D?EC, 01'*4?" ; E5'/+'+4'E++-2C+'+4'@4 . =2 -*+'+, =" ,E*D-'
[*'54 . [ET'.4*@[+/4*5'ES'FA6/-+'.422=*/52" ; E5'3-/*D'-.1/C5-@'30' L-5+-7*" .EC/+EI/528'#E+, -?I'
,[5'E/2" ; E5'+4'6/5=EIN-"+, -'2E+-2/ET". ,E*D-5'+, E+'+44H'CIE. -'E5". [+/-5'/*"+, -'J-72E*"

"-24 9k '#-C=31l." ; -7-'514 ; 10'E35473-@'/*+4'+ , - '=*[>[-@' J-22E*'5+E+-§'M-"54=D , +'4=+'
CIE.-5,E+'; -?-'C/.+42/ET'E*@"+0C/ .ETl'5. -*-5'+ ,E+' ; -?-"7-C?-5-*+E+/6-'4>'+, -"+/2-"E*@'CIE. -
[*'5-6-2ET'@>>-7-*+".[+[-5'9'K-21/*1"""?-5@-*1": -/CN/DI'U4+5@E 2 1'KE=N-*1": VIE=1"JV?T/+NI' | >="241'
METT-1'MET3-?5+E@+1"U/?*EI'W/H+E=1"E*@' L -/2E%'&, -'C, 4+4D%C,5'@4 .=2-*+'E'2/S'4>"TE?D-"E* ("
52ET". ,E*D-5"+,E+'ES'E' 5 , 41-1",E6-"E'StEMI/*D'->>- . +'4*"+ | -"-6-20QEQ'=?3E*"TE*@5.EC-§'$*@"
[*'344,'+/2-'C-2/4@5!", -" .EC+=2-0@"+, -'.E12'4>"+ , -5-"_[+/-5"7E+, - 7"+ ,E*"+, ->?-*—+/ "E.+/6/+08'
&,-"IE_H'4>'C-4C]I-"[*'+,-"/2ED-5'E5" ; -T'E5'+, -'3TIE.HXE*@X ; , [+-">4?2E+'5, >5'+, -'6/- ; -5
DEN-"+4'+, -"-@/>/.-51't, -'5=PE. -5'E*@'+, -'5CE. -5+, E+'=*@-7D/?@1'5=CCAMI'E*@'@->/*-"./+/-58'
)*'-55-* ~1I'GACC-THE2 205'C?4T- . +'/5'E*'~+, *AD?EC , 0'4>'[*>?E5+7= +=2ET". ,E*D-§""

)+, =" 401 2-"3- .42 -5'6/5/31-4'9": - ; [5'<=2>420C

¢ <=2>479"(AYZI'CER'
® G4CC-THE22'QB(B'
Y &,-'C,%E5-"P—+, *4D7EC, 0'4>' [*>IE5+7= . +=7-0'/5'34774 ; -@">24 2"F+E?" (AAAD'

(



P H#S%e 1

$5'4*-'2/D,+'-SC-.+I'2E*0'4>'+, -'C, 4+4D?EC,5'04 .=2-*+'+, -'W2C?46-2-*+50't , E+'+44H'
CIE.-'/*'t,-5-"./t/-5'46-7"E'6-70'5,47+'C-?/4@'4>"+/2-§' L_-E+, -?7-@'3=/10/*D5" ; /+,'3?24H-*'
;/*@4 ; 5'E*@'34E70-0'=C'@44? ; E05'D/6-" ; E0'+4'?-CE/?-@'E*@" ; E5, -@">E.E@-5'+, E+'. -1-3%E+-'
+,-",/5t420'4>'-E. ,".[+0"; ,[1-"E*+/.ICE+/*D'247?-'C?45C-?4=5'+/2-5'E , -EQ@'[%/D' (\§'&, -
=3/]=/+4=5"1E5+'J-72E*'&E3E*+5'+, E+'1[*-@'+, -'5+?--45" ,E6-"3--*"?-CIE.-@" ; [+, "> - ; -?I'
>IES, [-?7'E=t4243/1-5'E*@'E*'4=1@Q447'5+7--+' . =T+=7-"; [+, '=23?-TIES'E*@" . E>XN'+E31-5">47"
4=+@447'@/*/*D'[%/D'Q\8'_E.E*+7445'D/6-"; EQ'+4"*- ; '3=/1Q0/*D5I'D?E>>/+/'E*@'DE?3ED-"/5'
?-246-QU'E*@'+,-"./+/-5'E?-'470-?-@'E*@'+/@08'&, -'. ,E*D-5'5=DD-5+'E'. 452 -4/.'=CD?E@-I'E’
C,05/.ET"-2E5=7-"4>"'=*(@-5/?E37-"=73E*'E++?/3=+-5"t ,E+'[5'E>47@-0@" 5 , -*"+, -">?--"2E?H-+'DE/*5'
HE.44*8K=+"+, -". ,E*D-5'04"*4+'ET ; E05>/+' 5 [+, '5=. , 'E'*-E?'6/- ; '4>'=23E*'@-6-714C2-*+§")*"
542 -'4>'|2ED-51'3=/10/*D5' , E6-".?-C+>=%, -2'[*+4'@- .EQL'5=>>-2*D">?4 2"+, -"*-D]- . 4!’
6E*@ENS2I'E*@" ; -E+, -?2/*D'+, E+'DY*@5'E+' . /[+/-5'QEQ'/*'E*@'@EQ 4=+'[%/D'Y\§'$'5H-1-+4*"4>'E’

*- 3 '3=/1Q/*DX/*X+, -X2EH/*D',E5'3--*"+47*'@4 ; *'+4'2EH-'; E0">4?'E'+-2C4?E?0" .E?"CEH"
D?E>/4/1' . 2E .H5I'E*@'D?/2-"-*6-14C'3=/1Q/*D5 '+, -"+-St'4*'+ | -' 2E7] =--"4>'E*'E3E*@4*"'
3=5/*-55E@-5>=*, -7'[*+4'435.=2/+0 "E*@'CIE5+/."'5,, --+/*D'ECC-E?5'ES'E'+- 2 C47E70"
?-CIE.-2-*>47"; [*@4 ; 'CE*-50'&,, -5-"/2ED-5"7-2/*@'=5"+, E+'=?73E*'@-6-14C2-*+'/5'E*’
=*-6-*'C?4.-55". -E/*'5CE.-5'E?-'12C?46-Q" ; ,/1-'4+, -75'E?-">47D4++-*'E*@'1->+'+4"24+§'

WD'(' GACC-THE2 2(5'/2ED-5'4>': ~/CN/D'/*" (AAB'[+4C\'E*@'QBBQ'[34++4 2\'[54=". ~'G4CC-THE2 2'QB (B\'



P H#S%e 1

%D'Q" GACC-THE2205'/2ED-5'4>"K-71/*'/*' (AAQ'[+4C\'E*@'QBBR'[34++42\'[54=?.-3'G4CC-THE22'QB(B\'

GACC-THE2205'C?4T- . +'ET54'7-6-ET5'E'H-0". 4*+?E@/ . +/4*' 4>'=23E*' [*>?E5+7= . +=7-8"""-5C[+-"+, -
2E55/6-"'=C, -E6ET'4>'+, ' J-22E*'5+E+-"/*"+, [5'C-2/4Q1't, -"[*>?E5+7=+=7-"[+5-]>' ,E5'. ,E*D-@"
6-20"T/++1-§'b=73"1/*-51"+?E/*'+?-5+]-51'46-?, -E@'D=/@- 5 /?-51'5/@- ; ETH5I'E*@'3=/1@/*D">E.E@-5'EM'
AFH*=="+4"*5 13-+, -'5 ,E?-@'5CE . -5'4>"+, =" . [+08')+'/5'4*10"/*'E" , E*@>=1"4>'GACC-THE2 2(5'
[2ED-5", E+'+, ="PE>+-20'5. - *-"[5"; , 4710'=*?- . 4D*INE3]-">?42"+, -"P3->47-08'&, [5'/5'@=-"/*"CE?"+4'

15" ,41.-"'4>"5=31- 45", =" . 4*5_[4=5]0'4?'=* . 4*5_[4=5]0". ,45-"=73E*'5. -*-5'+ | E+', -'t,4=D,+'

5 4=10"-*@=7-8'K=+'/+'E154'5C-EH5't4"+, -'43@="E .0'4>'5+?-—+5'E*@'3=/1@/*D5!' . 4=7+0E?@5'E* ("
4C-*'5CE. -51'5=DD-5+/*D"+, E+'+, —"5H/*'4>" [+/-5' .E*'3-"7- ; 47H-@'@?E5+/ .ETI0'3=+"+, - '5H-T-+4*"/5'
2=_,"247-"7-5/5tE*+'+4" ; |@-5C?-E@'ET+-?E+/4*§'&, /5" ; ESI'A>" . 4=75-1"t , - "[*+-*+'4>'t | -'A?(DI*ET'
[*>?E5+7=+=7-"3=/10-751"+4" . 7-E+-"EDA=*@QE+/4*>4?'=73E*'@-6-14C2-*+'+  E+' ; 4=1Q'TE5+>4?"
= *4=0-58$*[]=-"M42 2 -15"*4+-51'Pc* . -'[*'CIE. -I'=23E*'5+?=.4=7-5'3- .42 -">/S-@1'43@="E+-I'
B-.=0-10'E*. , 42-@Q'/*"+, -[7'4 3 %' [S+A20'E*@'/*"+, =", [5+49/-5'4>"+ , ='5="24=*@/*D'5+7=_+=7-5§""
$5'5=.,1't, -"/2ED-5'5/2=1E*-4=5]0"?-6-EI't , -' 2ET-E3/I/[t0'E*@'5+=3347**-55'4>'=23E*"
[*>?E5+7=+=7-¢'

' M42 2-75'QBBd!1'C8' (B’



P H#S%e 1

WD'Y' GACC-THE2 205/ 2ED-5'4> IVIIN'** (AAB[I->*\'E*@'QBB'[2ID, +\'[54=7. ~2'GACC-THE2 2'QB (B\'
$*@'4>". 4=75-1'GACC-THE2 205'C24T1- . +'[55E?>?4 2'E" . 42 Cl-+-"5+470"4>' =23 *"[*>7E5+7= 4=7-"

., E*D-8'M/5'/ 2ED-5'/=5+7E+-"+ , —'6/5/31-"[*>7E5+7=_+=7-". |E*D-5'/*"+, 5" [+/-5'[*'E'C-7/4@'4>"
CATlH . ET+IE*5>422E+4*'3=+'+ , -0'@4"*4+'C746/@-"E*'-SCIE*E+/4*>47" 4 5 'E*@' 5 , 0"+, -5-"

., E*D-5"+44H'CIE. -8'L_ , 4'/5'7- ; A2HI*D'+, -'[*>PE5+7=+=0-"E*@" ; ,E+'@4"+,-0",4C-"+4'E. ,/-6-¢'
L,0'E?-'542-'CIE.-5'DI6-*"E++-*+/4*" ; | [1-'4+, -7'CIE.-5'E?-"*-DI- . +-@e'GACC-HE2 2(5'
Co4T- .#'[2C1/-5" , E+'+, =", ,E*D-"/*'CAI[+] .[ET'5+7=+=0-"[5'542 - , 4 ;" .4**~ +-@'+4'+, -". ,E*D-"/*"
+, =" 2E+-ETH0'4>" , =" J4[-51"3=+'[+'[5"T->+'+4"+ | "6/ ; -7"+4' 2EH-"+, -5-"1/*H5'3-+ ; --*"'
D46-7*E*. —'E*@" 2E+-2/ET+0L'CATH 5'E*@" . =T+=7-1'3-547-"E*@'E>+- %"

L1,)1%2-, M (" -#00)

F- 3 'gAM D05, 42-"+4'4% =45+ | =" 2454" | ~7E10-@'CI4T- .45'4>' =23E*"[*>)E547= . +=7-"
D-D-*DEHAR' K= 4 224208+, ~'MID, "1 /*-8'&, -'C=31/. 'CEMH'/S'E'YBX'+4'dBY>44+) ; /@-'CE+, "
45'D7--*-20'E*@" ; EH; EO5'+, E+' ; ~*@5'+5' 5 E0'+, 24=D , 'E1245+'E'2/1-'E*@'E' , E'4>'+ , '@-*5-"
=93E*SE3. 'A%, =" 5 ~54-0%'5]@-"4>' <E* | EHE*8, '5/75+'C, E5-'4>'+ , ~'C=3]/."CEH" ; E5'
4C-*-@'+4" ; @-5C?-EQ'E. .TE/2'*"h=*-"QBBA'E*@'+, '5-.4*@'C, E5-'/5'5. , ~@=1-@'+4'4C—*'/*'
QB(B&, -'MID, ":/*=" ; 4=10'3-"T=5+'E*4+, ~2[*'E'A*D'I*="4>'5= . . ~55>=T'=23E*'D7--*/*D'

CO4T- . 45'=S . ~C+'>47' 4% '5|D* | [E*+'@f>-2-* , ~3'[+[5'3=/1+' 4*'E*'E3E*@4* - @' -1-6E+-@"7E/T ; EO'

+ 5 4'5+47/-5'E346-"5+7-—+7-6-T¢'

&,-"42/DI*ET'M/D, "2 /*-'5+7=+=7-"; E5'=5-@'30">?-/D, +'+?E/*5>?4 2"+, - (AYB5'+4'+, -'(AZB5'3=+'
5 E5'5=35-]=-*+0'E3E*@4*-@'E5'+?=.H/*D'3- .E2-"E'247-".4*6-*/-*+'2-E*5'+4"+7E*5C4 7+’
D44Q@5' [*+4'E*@'4=+'4>"t, =" . [+0§'$>+-7"3-/*D'E3E*@4*-0@1't, -'2EDB5/6-"-T-6E+-@'5+?=.4=7-"; E5'
S5IE+-@">4?'@-2471/+/4*'4*'5-6-E1'4 . .E5/4*5'3=+">47"6E?/4=5"7-E54*5!'/+'E64/@-@'+, /5'5--2/*DI0"

& a7 A9 2EHA* 4%+ ~"CEMI'S-="7 7 36+, -, /D, 1/*-847D8"

R



P H#S%e 1

[*-6/+E371-">E+-§)*"+, -"TE+-"(AABSL'*-/D, 347/*D"?-5/@-*+5'7- .4D*IN-@'+, -'C4+-*+/ET'+4"
+E*5>472',-'M/D, ":/*-'[*+4'E'CE?H't, E+' ; 4=10'C?46/@-'D?--*5CE. -'/*'E', /D, 10'3=/T+{=C"
*-/D,347,44@8'&,-'E3E*@4*-@"7E/T'5+?=.+=7-"3- .E2-'E".E4EI05+>47'=23E*". ,E*D-1'; /+,'E’
*A*XC>[+'4PDE*INEHA*'9't, -"%2/-*@5'4>"+, -'M/D, "1 /*-'9"*E6/DE+/*D'+,?4=D, "+, -'.42CI-S'
?-D=TE+47200'- . 4*42/ .'E*@'54./ET". ,ETI-*D-5'; /+,'+, =", -1C'4>'[*>]=-*4/ET'/*@/6/@=ET5'5=. , 'E5'
<E04?'</.,E-TKI4423-7DI't, -*Y5-*E+47'MIME?0'#4@ , E2'DI/*+4*'E*@'E.+47' 1@ ; E?Q'F47+4*'
ES'; -T'E5", =*@?-@5'4>'-*DED-@"?-5/@-*+51'@-5/D*-?51"E*@' 2="/./CET'4>/ . [E158'& , -'?-5=T+/*D’
CE?H'*4+'4*10'C?46/@-5'2=. ,"*--@-@'4C-*'5CE.-">47"7-5/@-*+5'4>"14 ; -7'<<E* ,E+E*'3=+',E5’
5CE?H-@'+, -'/2ED/*E+/4*5'4>'=73E*'?-5/@-*+5"E*@'@-5/D*-75" ; 471@ ; /@-">47"7-C=2C45/*D"+, -'
E3E*@4*-@'/*>PE5+7=_4=2-5'4>"t , -[7" . [+/-5"+4'5-76-". =77 *+"* - @58"

&,-'[2ED-5'4>"h4-T'F+-7*>-1Q"'E?-"4>+-*'2 -*+[4*-@'ES'H-0"+4"+, -'M/D, "2 /*-'5=. . -55'5+4708")*"
QBBBI'F+-?*>-1@'3-DE*'+EH/*D'C, 4+4D?EC, 5'4>'+, -'E3E*@4*-@"?E/T"/*-'3- .E=5-",-" ; E5'
>E5./*E+-@'30't, -'E3/1/+0'4>"*E+=7-"+4"7- . 414*IN-"+, =" [*@=5+?/ET'[*>?E5+?=+=7-§'& ; -*+0'0-E?5'4>'
@1-*-55".2-E+-@'E*'4CCA%=*/+0>47'54[T'CE?/ . 1-5'/*"+, - ; [*@'E*@"7E/*'+4'@-C45/+'4*'+, -
5¢7=_+=7-"E*@".?-E+-"E*'E@", 4.'5=35+?E+-">47'D?ES5-51'CTIE*+5I'E*@'+7--5"+4">14=7/5,8'&, -'
6-D-+E+/4*" 7-E+-5'E'D?--*'5+7/C'4>" ; 1Q"*E+=7-"+ , E+'+, ?-E+-*5'+4'46-EH-"+, -".[+01'514 ; 10"
+-E2*D'@4 ; *'+, -'[*@=5+/ET', -?+ED-"4>"F - ; 'g4MH'E*@"?-+=*/*D'<<E*, E++E*")SIE*(@'+4'/+5'C?-X
,=2E*'5+E+-4" $QE2' JACHH'*4+-51'7& , —'MID, ":/*~' .423[*-5'+ , ~'ECC-ET'4>"+, 45-">E*+E5/-5'/*"
5.1, T35 04N ES?-+=7*-@"4"+, - ; [1Q" ; [+, 'E*'E1245+'W-*"] =E1/+0'4>' 2 -E5=?-@I'C-E . ->=T'
@/5HE* . 401"} *'5, 4241'F+-2%>-1Q05'C , 444D2EC , 5'[TI=5+7E+-"+ , ='=*+74C/.">4? . -5'4>'=23E*" . | E*D—¢'
.ATEC5-1'@- .EQ1'@-.1/*-1'@-D-*-2E+/4*"[%/D'R\8"

:[H-"GACC-THE2 205'/2ED-5'4>"1E5+'J-?72E*01't, -?-"E?-"*4'C-4CI-'/*'F+-7*>-1@(5'/2ED-58'& , /5"
[5"*4+'5=2C2/5/*D'5/* . ="+, -"-T-6E+-@"?E/T'1/*-" ; E5'™*-6-7"/*+-*@-@">47'C=3]/."E. . -55'3=+'541-10"
Y47+, -'246-2-*+'4>'D44@58'& , -'TE.H'A>" , =2E*51'.4=CI-@" ; /+, '+, -"-1-6E+/4*' . ?-E+-5'F’
205+-7/4=510'5-7-*-"E*@"]=/-+'CIE.-"4*10"+ ; 4'5+47/-5'E346-"+, -, =5+-"E*@'3=5+-"4>"+, -'3=50"
5+7--15'3-14 ; §')+'/5'E*'=73E*'5CE . -'4=+'4>'CIE. -I'E'IE=@E31->-E+'D/6-*"+ ,E+'F- ; 'g4H'/5'4*-'4>"
t,-"'245¢" -1-3%E+-@".[+/-5'4>'+, =" ; 471@8")*@--@L'h4 , *'F+/ID4-"7->-25"+4"[+'ED"+, - 'P5- . ?-+'
E6-*=-"4>"F- ; 'gA2HI")*"+, /5" ; EOL'F+-2%>-1@05'C24T- . +'9-54%E+-5" ; J+, '+, 45-"/*+7-C/@'=?3E*"
-SC142-75"; ,4'E?-"[*+-*+'4*"7-6-EI/*D'+, -',/@@-*1"t, -"*-DI-.+-@1't, -'5- . 7-+I'"E*@"+, -
=*@-2D24=*@'4>".[+/-5'30>?-] =-*+/*DI'3E.H'ENI-0 ; E051"244>+4C5['5- ; -751'E*@"+="**-154"'$*"
IH-'GACC-THE2 205" I E5+' J-22E*01'+, -'/2ED-5'4>"+, -'M/D, "1 /*-'@- 24*5+?E+-"+ , -'43@=?E .0'4>"
=23E*'/*>E5+2=+=2-§'F+/ID4-" ; 2+-51'P+5'C-22E*-* . ="+ ; 4'0- .E@-5'E>+-7"/+5'4>/ . [ET'

E3E*@4* 2 -*+'E@6-24/5-5'/+5'-*D/*--2/*D'E*@' 2E*=>E . +=2-0 "

F4=2%>-1Q05'*+-2-5+ *'=03E*"*E+=0-"ET54", D, 1ID, 5"+ , ' @/>>=7-*+'5-E54*5"+ | E+'-*6-14C"F- 5
QA%+, =514 5 =95'E*@'32ID , +'DI-—*" . 41475' 4> 5C*DH2 -1, ='5 3 ~T+=2*D", A'5=22-%5" 3 [+ "
b, E?5, E*@'=*-Co*4E*H'5=*5  [*—['t | ~'374 ; *5'4>'E=+=2*'E5'+ , ~'6-D-+E+/4*'@/-5'3E . H'
E*@'C2-CE7-5%47'+, - . 41QI'E*@'+, ~'@-54TE+—"DIEQ"  [*4=7" 5 , =*'5%4 ;' . 46-7'-*5 24=@5'+ ,-"
TE*@8'F+-7%>-10" ; Y+-53"7& , /5'/5'E"+2=="+/2~"TE*@5 . EC-I'E?E/MAEQ"=/*}& , ~' EBE*@4*~-@'CIE . -'/5"

" 047'E'344HN1-*D+ ,',4=D,+'-SC-22-*+'4*" 4 ;"*E+=?-"; 4=1@"?7-+EH-"+, =" ; 471@")>" , =2E*'C4C=TE+/4*5'

5 =7-"+4'6E*/5,1'5--"L-/52E*'QBBj#'

3 F+-9%5_7@'QBBAI'CS'RZ’

% F4-9%5-1@"QBBAI'CE'Rd"

A )¥'20'.=77-*+" 4244 ; *1'+  -2-"E?-"E'Cl-+,47E'A'E=+,475" ; , 4" JE6-"; A+-*'4*"+ [5'@-E'4>'t, -
5-.7-+'E*@",/@@-*"./[+08'&/+1-5"/* .T=@-a" ¥ "#$N&" (&)*, W&t—.//&#t+—." (0) 12—/ /&t B "' H$N&" (&)
3#/8)4)05#/+ ¥ "#5%&" (8)*6&$)&("107+(%8+8.(119&: 8" ;& %~/ /&#+,)&" "5)&"+ ¥ "#IN&" (&)<=0;5>&+?+
"#/10A'E*@:B&0C! 1 "H#$%E" (&)HDO.HMELEFE):3H/ &) (%&+8. (16

Gy _9%5-10'QBBAI'CY'RR"



P H#S%e 1

%WD'R' &3;4'4>'h4-T"F+-7*>-1@05'M/D, ':/*-'/2ED-5'[54="7. -a'F+-7*>-1@'QBBA\'



P H#S%e 1

#,~'CIE.~"5 , -7-'"5-E54*ET+0"7-5/0-50" <4?-46-21'+ , | 2ED-5"2-6-ET'+,~",03%@". , E?E..+-7'4>
H/-5'307T=S+ECAB/*D"+, " 5 ~~@0"] SEI/+/~5'4> < E+=0="+4"=[* , E[+ EX'=**E+=0ET [*Q=5+/ET
5=35+7E+-0'8, [5TE0-2/*D'4>'D0-~*"4%"324 5 *IT/BI*D" 4" [*~H1"*E+=0ET 4*'[*Q=5+)[ETL"?- 2/*(5'=5"
+,EF.H-5E?-"E", 032" . 4%5+7= HAXT[¥T- +-0' 24D, " ; [+, "*E+=0-"/*"6E?/4=5'D=/5-54*
Fr=7%>-1005" ; 42H'S'E+"+, ~*D-"4>"+ , ~'~ . 412-6-TE+470'@-5/ID*'ECCP4E . , "4>"TE*@5.EC-"

E7. , - #51'2-6-EI/*D', ~'~*+24C|. 547, ~5' , EFE?-" 4*+/*=ETIO'EW" ; 42H'+4"- TE/2'+, - 04"
)<+, =" EH="0" , ~'AK((EHE.HS'4%" , =" LA7T0'87E@-"D-*+-2IF+-7*>-10"7- .AD*N-@"+ , E+', /5"

C, 4+45'.4=10'C246/@~"E'CA5/+/6-"*>IE5+= . +=7-" A2ATIEN'+4' , "0+, 'E*@'B-5+7= . +/4*"

3 242D, +'30'+ , ~"+-2242/5+58'M-"]=/ .HIO'ES5- 2 31-Q'E'344H 4>/ 2ED-5'E*@'+, -'2-5=1+'; E5'

H™"; 1 #4108+~ 4% HRLE*'[*5CIIEHA*ETE*Q'C-72E*-*+5CE. ~'[*'E" .40, E+' ; E5'5+7=DDI/*D'+4’
A2-HADUCE' 3 I+, =X = EF == GHQ - 7- 1005 2ED-5'34T5+-7-', ' ->>4%45'30'+ ,
*-ID, 347, 44Q°E . 4/6/5+5' ; , 4" ; E*+-0"+4'C2-5-26-"E*@"2-0~6-14C"+ , /5'/*+-25+/+ET'=?3E*"5CE . -§'
MI5'C, 4+45' 2EQ-"+, -'/*6/5/31-"6/5/31-"E*@" 5 /¢, "+, [5'6/5/3/1+0" . E2~"E'Q6-"+4"2E*5>472"+ , -
SCE.-'*+4'542~+, [*D't ,E+'. 4=10"3~"- 237E.. ~@" 30 ETI'E'D?-~*5CE. -'/*"+ , ~'5HO C*~"4>"+ , =" .4
S4=5-05" 450/ -*@5'4" , ~'MID, "1 *~"*4+-5P& , =" 5 =I70'+ , P*D'/5'+  E+'+ , ~'MID,":/*~'[ST=5+E"
5472 +=0- 1 M T=5+ 2 ~+ET' /%", ~ E/21'3=+'/+'3 . 42 -5 E'5/+-">47'~6-2034Q005 >E*+E5/-5'E*("

Co4T- . +4*5IKO'6/5=ETIN*D'+ , ~"MID,, "2 /*~1'F+=7*>-10" . E+ETON-@"E*"P- . 414D/ .ET/2ED/*E200'+ , E¥*
[STE+=*+ [*'ETN*IE5+7= +=7-1'34+ , 'E. +/6-"E*@"/B1-"

)?24*[ _ETIOI'F+-7*>-10" ; 4=1@" ,E6-"C?->-27-@"+, E+'+, -'M/D, ":/*-1'"47'E+'T-E5+'CEM5'4>'+]" ; -2-"T->4'
E14*-"+4" 4*+[*=-"+ -[7'-*+74C/."T4=7*-0'4>" .4TIEC5-1'@-.E0l'@-D-*-?E+/4*I'E*@' @-5+7=.4/4*"+4'
5-76-'ES'E'.4*+7E5+'+4'+, -"*422E].0'E*@'47@- 7"+, E+'/5". ,E2C/4*-@'/*'+, -"CIE**-@"./+08'%4?"
121, -'3-E=10"4>"+, -'MID, ':/*-'/5'/t+5'E3E*@4*1'>4?D4++-*I'"E*@'@-D?E@-@"] =EI/+/-5"7E+, - ¥

+, E*'[+5'C44-*+[ET>47'7-3/7%+,8'K=+", [5'/2ED-5',EQ@'t, - '[*E@6-2+-*+'->>- . +'4>"7-@/5.46-2/*D'E*@"
?- 5 A%H/*D', -"EMT*-"E*@'/*'->»>- +'-?E5-@" ; ,Et', -'6E=-@'E34=+'/+§'U-?,EC5't, -'245¢+'
?-6-E1/*D"7-554*"4>'F+-7*>-1@05'C?4T- .+'/5'+ , E+'-*+?24C0'/5">4?' 245+'C-4CI-'E*'=*@-5/?E3]-"
C?4.-55'4>'=73E*" . ,E*D-1'4*-"+ ,E+'*--(@5't4'3-">4=D, +'EDE/*5+'E*@'?-5/5+-@8")@7-*-55'/5"*4+'E*"
ACH4*'[*'+, =" . 4*+-2C47E70".[+01'4*10'246/*D>4? ; E?@"-/+, -7+, ?4=D,"?-@-6-T14C2-*+'47'
@-247/+/4*¢"

N, (H,-4(/)4#-,)7,"1-&D3,)02"2-,")

&, -'|2EDI*E20'CA+-*+ET 4> [*>IE547=. +=7-"+ | E4'[5'E»A70-@'+ , 24=D , '6/5=ETINE+/4*" .E*'3-"
[*E@6-2+-*41'E5' /¥ F+=7*>-1005' . E5-1'3=+'/+' .E*'E154'3-"@-1/3-7E+-8'LJ+, "+, 'E@6-*+'4>"
.42C=+-2E/@-@'@-5/D*'E*@'6/5=EIINEH4*"+44T5'5= . , 'E5'$@43-"U , 4+45 , 4CI'/+'[5'*4 5 ?-TE+/6-10"
~E50'547'C24>-55/4*ET5'E*@'E2E+-=75'ETH-"+4"7-*@-7"* - ; 'E*@'/2C246-0'>4725'4>'=73E*"
[*IEBH9= 4=0-"+4'-*D-*@-7'C=3]].'5=CCA'>47"7-6+EIIN-@'=23E*'5CE . -5'$*'~-SE2CT-"4>' , ="
C24>-55/4%ET'CIE .+ . '4>'7-*@-2/*D'=23E*'>=+=7-5'/5' 1 23E*'$@EE*+ED-1'E'K~?H-T-01'DET/>47*/E"
@-5/D%' . 42CE*0" ; ,45-"; -35/+-"EDI/*-"/5'ECCP4CE+-10'-*4=D , 'P-*6/5/4*/*D'=73E*/52(80"
&,-".42CE*0'5C- . [EIN-5'/*"7C , 4+4X2-ET/5+]."6/5=EIINEH4*5'+ , E+' 2EH-"'0-6-T4C2 - *+'6/5/4*5'
CEICE3107-ET'E*@'=*@-75+E*QEST-08' LLAH/*D'>47" . 1/=*45'5=. | 'E5'DAG-7% 2 ~*+51"*4*(C24>/4"
AODE*INE+/4*51'E*@'C7I6E+-"@-6-T4C-51'+ , ~'@-5/D*-75'=5-' 2E*/C=TE+-@'/ 2ED-5"+4'"7-6-ET'+ , -'

(Cp4_9%5-10'QBBAI'CY'RZ"

@ xr=93E* *59E549=  4=0-"E*Q"*E+=7-1'5-~' JE*@0'QBBQI'F ; 0*D-@4= ; 'QBBRI'GE/HE'QBBAI'E*@'M-0*-*1'
GE/HEI'E*@'F ; *D-@4= ; 'QBBis"

(exro 4X0-6-TE+420'@-5/D*1'5-"K?4 3 *'~+'ER' (AAZ'E*@" 1/5-*5+-/*"QBB (§'

(g, =">175+'~@/+/4*' 4>+, ~'344H' ; E5'C=31/5, -@'/*'QBBQ'E*@'E'5- . 4*@'-@/+/4*" ; E5'C=31/5, -@'/*'QBBAS'

Cm=44-@' P Fr-7%>-10'QBBACE ("

Ghc*'_ 414D/ ET/2EDI*EY/-51'5--' JE*@0'QBBI'E*@'<=7@4. ,'QBBI#'

Ur 1 93E*"$@B6E*+ED-"QB (B'



P H#S%e 1

C4+-*+[ET'?-6/+EIINE+/4*'4>'C=31/."5CE . -5'9"*4+E3]0'5+?--+51'5] =E?-5I'E*@"*-/D, 347, 440"
L=*+-958'&, -'[2ED-5"E?-"=5-@"/*'CIE**/*D'@4 . =2 - *+5]' 2E?H-+/*D"1/+- E+=2-1"t?E@-"2EDEN/*-5!"
E*@'>4?2E1'C?-5-*+E+/4*5'+4'[11=5+7E+-"+, -'C41/.0'E*@'@-5/D*'?- .42 2 - *QE+/4*5'>47'=73E*"
@0-6-14C2-*#§'&,-0"; 2+-1'PL-",E6-"t, -"H*4 ; 1-@D-1"t-. , *474ADOI'E*@'54C, /5¢/ .E+/4*"+4'+=7*"
4=7"3=/+'E*@5.EC-5'/*+4" , A5CHE3]-1'5=5+E/*/*D'E*@'3-E=+/>=T"CIE . -580 "' M-2-1'2-*@-2/*D'/5"*4+'
E*'E?4/5t/."-*@-E64?7'3=+'E>472'4>'-@=".E+/4*"E*@'/ 2ED/*E+/4*X3=/1Q/*D8L' ; , -?-'P5--/*D'/5'+, -"
H-0"+4'=*@-75+E*@/*D0¢"

123E*'$@6E*+ED-"'6/5=EINE+/4*5'3-D/*" ; [+,"-S/5+/*D" . 4*@/+/4*51'+ , -"+0C/ .ET' .EXX@4 2/*E+-@"
JE*@5.EC-5'+,E+'E?-".4224*'[*'ET" | F'.[+/-58'& , -">72" . 4TIE347E+-5" ; [+, '=73E*'@-5/D*!'
+IE*5CAMEHA*I'E*@' CTE**/*D'-SC-245'+4'EQ@"+?--5'E*@'D?--*-?01'E ; */*D5'E*@'5+?--+'
>=7*[+=7-1'3/.0.7-"TE*-5'E*@'C-4CT-"+, E+'E?-'5--*"E5'@-5/?E3]-8'& , - >=+=2-"7-*@-?/*D5'E?-"
C,4+4"-El/54/.'54'+ , -'6/- ; -?7'@4-5*(+'?-ET10"+, [*H'4>'+ , -2'E5E .5/2/1-5'3=+'E5'6-20"?-ET"*-E?X
>=4=0-" 4*@/+/4*5'[WD5'RX1\8'& , -'C4 ; -7'4>'+, -5-"7-*@-2/*D5'.42-5>74 2"+, -[7'E3[1/+0'+4"

%D'd" $'?-*@-2/*D'30"1?3E*'$@6E*+ED-'5,4 ; [*D'+, -"+IE*5>422E+/4*'4>'E"?-5/@-*+/ET'5+?--+5 _EC-'/*'
GE*5E5'b/+01'<</554=7/"[54=".-a" 1 73E*'$@6E*+ED-"QB (B\'

@ 193E*'$@6E*+ED-"QB (B!



P H#S%e 1

%WD'i' $'7-*@-2/*D'30" 1 ?3E*'$@6E*+ED-'5,4 ; [*D'?-5/@-*+/ET'[*>[ME*@'E'C=31/.'5]=E?-"/*'FECI-5'UEH!"
%42@E'[54=".-a' 1 73E*'$@6E*+ED-'QB (B\'

%D'j' $'?-*@-2/*D'30" 1 ?23E*"'S@6E*+ED-"/11=5+?E+/*D"+?E*5/+X4?/-*+-@1' 2/S-@X=5-"@-6-14C2 -*+'[*"
#/. ,E?2@54*1'&-SE5'[54=". -3' 1 23E*'$@6E*+ED-'QB(B\'

A



P H#S%e 1

[=StEC45-"+, -"C?-5-*+'E*@'+, -">=+=7-1"t, -"7-ET'E*@"+, -'/2ED/*-@'5/@-"30'5/@-8":/H-"
GACC-THE22(5'/2ED-5'4>"1E5+'J-22E*01't, -'?7-*@-2/*D5'E?-"C?-5-*+-@'/*'P3->4?-"E*@'E>+-"
>472E+'El+,4=D, [*'+, /5" [E5-"t, -'P3->42-("/5"t, -'C?-5-*+"E*@'+, - PE>+-20"/5"+, - "*-E?D>=+=2-§'& , -
>[72'=5-5'E'5-2/-5'4>"+/2-"5+-C51'-/+, -?" ; [+, 'E'D-] =-*.-"4>'5+I"/ 2ED-5'4?"=5/*D"%IES, '
E*/2E+/4*1't4'7-6-ET'+, -"+E*5>472E+/4*">24 2" =*@-5/7E3]-"+4'@-5/?E31-1">?24 2 '5+-1-"+4'
6/37E*+1>742'EQ", 4. +4"[*+-*+/A*EN'$*@'=*1/H-'GACC-THE2 205'/2ED-5!"t, -?-"[5'E*'-SCI/ . [+'
E/2'+4'6/5=EIIN-'/2C?46-2-*+'E*@'C?4D?-55¢"

&, -'I2ED/*-@»>=+=7-5'C?4@=.-@'30' 1 23E*'$@6E*+ED-"E?-"*4+'3E5-@'/* >E*+ES0'E*@'E?+/5+/."

5, [2'3=+'E?-D4=*Q-@'4*"+, -"+-*-15'4>"F- ; "1 23E*/521'&?E*5/+'C?-*+-0"""-6-14C2 - *+'"E* Q'
&EQ@HA*ETF-ID,347,440""-5D*8™&, ~-0'ECCI0' , -'1-554*5'1-E?* - @574 2"'=73E*"
*-ID,347,4405'4>"+, - "TE+="**—4-=*+ 'E*@Q'-E?0"t ; - *4/-+,". - *+=7/-5'+4+E2 - "+, -"E=+4X
@42/*E+-@1'5=3=73E*". ,E?E.+-7'4>".4*+-2C47E20" I F'./+/-58' 1 5/*D'+, -'D?E2 2E?'4>>472)
3E5-@".4@-50't, -'@-5/D*-75"'37/*D'1-DE/+01" . TE2+0L'E*@'@/5./Cl/*-"+4'+ , -'=*7=10"=73E*"
AF@IHARE)*SES?= +=2-"/5'=*Q-75+440"+4'3- "+, -'H-0>47" . 2-E+/*D". [+/-5'+ ,E+'E?-".42CE . +'

; ETHE3I-1"2/S-@X=5-1'E*@'.42Cl-+-10'+,4=D, +'+,?4=D, §'$5'$**EI/5E'<<-0344 2" ; ?/+-5'"P&4"
@-5/D*'[*>?E5+7=+=7-"/5+4'@-5/D*'E'3=/1+'>472"+ ,E+' .E*'3-'D-*-2E+/6-'E*@'@/?- . +/6-a'/+' ,E5'+, -
CA+-*+[ET+4" . 7-E+-"CIE.~'E*@'5=DD-5+>=+=0-"D%4 ; + , 0" $*@'+, -'2-*@-2/*D5'5-26-"@4=31-X
@=+01'32/*D/*D't, -"7=1-5'4>PC24C-N'=23E*">422"+4"I[>-" ; , [1-'EI54"?-[*>47 .[*D'+, -'=73E*'-SC-'
ES't, —'=M/2E+-"E?3/+-7'4>'[*>?E5+?=.+=7-"C?46/5/4*§'& , -'6/5=EIINE+/4*5'541/@/>0'E'5/*DI-'CE+, ; EO'
>47'=73E*' . ,E*D-'30"-St-*@/*D't, -'@42/*E*.-'4>'+, -'6/5=ET"+-. , *[]=-5'4>"2EC5!'CIE*5!'

@?E ; /[*DSI'E*@'?7-*@-7/*D5"+, E+',E6-"3--*'=5-@"+4'-*6/5/4*'[*>PES+?=_+=2-". ,E*D-">4?"

L= *4=0-58)*"t, [5'5-*5-1"6/5=E1INE+/4*'[5'E*'ED-*@E'5-++/*D'E. +/6/+0"+ , E+' . 2/+[]=-5"+, -">E=145'4>'
5 =%+, K. -*4=20'CIE**/*D'[*E2-10'N4A*/*D\' ; , [1-".4*+/*=/*D"+4"7-10'4*"+ , -'E@6/ . -'4>'-SC- 75"
t4'@->1*-"12C?46-0"=?3E*">=+=7-5¢'

H-*@-2*D'"+, =">=4=7-"4>" _[+[-5'[5"* 44" 4*>[*~@"+4'CI4>-55/4*ET>725'5= , 'E5' 123E*'$@6E*+ED-§"
K-.E=5-'4>", -'=3[]=/+0'E*@'E . . -55/3/1/+0'4>'@/D/ET'6/5=ETINE+/4*'+4415'E5" ; -T'E5"+, -'E3/1/+0"+4"
5,E?-"t, -5="7-5=145'4*"+ | ' L_4710" L/@-"L-31'6/5=EIN/*D'[*>?E5+7=+=7-"_ ,E*D-',E5'3-.42-"E*'
E.+/6/+0>47'E' ; |@-"2E*D-"4>'E .+475' ; [+, "6E?0/*D'C41/+| .E'ED-*@E58'& , -'E6E/IE3/1/+0'4>'>7--"
4*[*-"2ECC/*D'+4475'5=. ,'E5' J44D]-'<EC5'.4=Cl-@' ; [+, "+, -'E3/1+0"+4'EQ@'=5-XD-*-7E+-@"
|2ED-5'2-E*5" ,E+'E*04%*-"; [+, 'E. . -55"4'E'@/DIET .E2 -7E' E*@'E*")*+-7%—+'.4**— +/4*" E*'
CE?4/./CE+="[*'6/5=EIINE+/4*"'E . +/6/+/-58'$*"-SE2CI-"4>'"+ , [5'1-55">47 2 ET'C?4 . -55'4>'6/5=ETINE+4*"/5"
+, =" 3 4H'4>"""EB/Q'g44*F' KO @E0L' g4 4[5 EX"E2' /7 . +47'E+'E' 1 45'$*D-1-5'EQ'ED-*.01'3=+/*", /5’
$9=="4+[2-1" =+IEG-T5'EU=*@"+, ' . [+0'4*"'E'5 . 44+-7"@4 .=2 - *+/*D"+ , - PE=+4C/EV' 4>’
A%4-2CAEN" 1 45'S$*D-1-5" 7 [+, 'E'.4*5=2 -2%DE@-"@/D/+ET' .E2-7E8'M="+, =*"+7E*5547 25"+ , -5-"
|2ED-5'E+', 42 -"[*+4'E'P5/2C]-"@-C/ . HA*' 45 E'SE*+E5+ .ETI'CE?ETI-N=*/6-25-": 45'$*D~1-5'+ , E+'
*414*D-7" .E+-7-@'-S.7=5/6-10"+4" .E?50'E*@'CA5+5'+, ='7-  47H-@'=23E*"[*>7E5+7=_+=7-5'4*"  [5"
314DIPFEN4 ; 'F+7-—45":45'$*D-1-500008 , —'5-7/-5'4>'3->47-"E*@'E>+-?"| 2ED-5'4*'g44*(5'314D"
E?-'5/2C1-'3=+", D, 10"->>- .4/6="2-*@-2/*D5>47" , 4 ; ': 45'$*D-1-5'5+7-~+5 .EC-5'.4=1@" ,E6-"3--*"
@P>-2-*+'p'+, =" 10" ; -2-'@-5/D*-@'E+'E’, =2E*'5. E1-"[%/D5'ZXA\E'M-"5 , 2/*H5'5+7- ~+5">24 2">4=7"
TE*-5'+4'4*-1'=* A=7ED/*D'>E../*D'3=/10/*D5"+4'[*+-7E .+' ; [+ ,'4*="E*4+ -7E*@'5=DD-5+/*D", 4 ;"
+,=". 10" ; 4=T@'ECC-E?' 7 [+, 4=+'54' 2=, "4>'[+5'5C7E 3 I/*D'+IE*5CAMEHA*"[*>IE5+7=_+=7-8' L[+, 'E’
>= 1" A=05'45 D AL, -5 E3T-"444E2 =", ="' 24*5+24=5'E5C , ET+'T=*D]-"+ , E+'@->/*-5"+, -
$*D-T-*4"1>-5+01-8'M/5'C?4T- . +'[5'E*'E++- 2 C+'H+4'-SCI4?7-"+ , -'5+7-—+'E*@'C=31/."?-E12"+,?4=D,"
E2+/5¢4/.'C7E .+ . -0§%

Pupg 7' _SED2CI-1'5--"bEM+ , 47C-" (AAT L' =E*0'~+'ETF'QBBBI'E*@""*=E*0' -+ E/§'QB (BE"
% <_03442'QBBAI'CH'j Q"

QUxE94 ; 547-~+5TE8314D5CAH. 42"

%y *@-7"QBBAI'C8'YZj"

(8



P H#S%e 1

%D'Z' *'E6/@'g44*05' -5+ ; 44@'K4=1-6E?@'E*@'U/.4'K4=1-6E?@1': 45'$*D-1-5'[54=".-2'g44*'QB (B\'

%D'A' *'E6/@'g44*05'L/15,/?7-"K4=1-6E?@'E*@' -5+ ; 44@'K4=1-6E?@!': 45'$*D-1-5'[54=".-2'g44*'QB (B\'

:H-"123E*' $@6E*+ED-1'g44*'=5-5'5-2/ET"/2ED-5'3=+", [5'C?4T-.+'[5'E"' .42 CE/54*' 4>'PC?-5-*4)
2-EN+4'PC2-5-*+>E*+E5008'$*@'+ , -'C?-5-*+Y>E*+E50"/ 2ED-5'E?-"*4+'3E5-@'4*'CIE**/*D'7=]-5'
E*@'3-5+'C7E.+/.-5'4>'=23E*'@-5/D*'3=+7E+, -2'4*'E'5/2C1-"@-5/7->42'E' 247-" , =2E*)5 .E1-@"
JH08'M-"4114 ; 5'E*"P-6-20@E0'=23E*/520'ECC?4E . , "+4'=23E*". ,E*D-1" ; %/+/*DI'P& , -?-15'E’
0-E?*/*DHA7E' 247", =2E*'5. El-"4=+'+  -?-I'E*@'E'D?4 ; /*D"?-EINE+/4*"+ | E+', -01'+, /5" 3 4710"
; E5*1+'.7-E+-@'30'54 2 -'C~+=TE*+1'-/D , #XE?2-@""*-=5' 1 23E*=5'3=+'30'C-4CI-" 1 '42Q/*E20"
C-4CI-1'5+7=DD1/*D"+4' 2EH-"+, -'3-5+'@-5/D*'@-./5/4*5"+ , -0'. 4=1@40°"'& , =51'g44*(5'C24T- . +'/5'
247-"E*'E.+/6/5+>E*+E50L". A+ =/*D' , =" . 2-E+A*" 45" 5 —*4[-+ " -*4=00'=73E*'-SC-M5'E*Q’
—* A=IED/*D'6/- ; -75'+4", [*H'E34=+",4 ; '+, -[7'=23E*'5=74=*@/*D5' . 4=10"3-'@/»>-7-*+3"
)
N, D#-PY(NEC-&""-28"2-, 18()"1,)L T, ("G)08-"")9, (*2-G)
)

C=15/@-"2E7-' 242 -*45'45" [ 7-E+/4*' 47 2ETAV+IE*5/+/4*5]'[*>IE5+7=  +=7-5'

., E*D-"t44'514 ;10'47' 245+'4>'=5't4"* 44 . =+ , ~'5+E+-10'CE . -'4>'[*>?E5+7= +=0E]'

., E*D-"/5'CE2#+'4>"+ | -[7'2-E55=2/*D'S+E3/1/+08'& , ~0'-S/5+I'ES'/+' 5 =2-1'. , [->10"/**

,I5+4%] ET'+/2-8"

UE=T'1@ ; E?@5%)

)
)*>0E5+7=.+=7-"[5", [5+420'E*@'/+'/5'ET54"+ , ->=+=7-8'$II'@/5. =55/4*5'E34=+'7-EIIN/*D' 2 47-'
5=5+E/*E31-"=23E*" . 4*@/+/4*5'E?-"-SCI/ . [+10'42'| 2C1/.[+10'+/-@"+4"+ , - *--@">47'E' 2E?H-@10"

Viga4>QB(BY C*'-6-200E0'=?3E*/521'5--"b , E5-1I'b7E ; >47@"'E*@'GE/5H/ (AAAY'
%®'1@ ; E205'QBBY1'CY' (AR’

«



P H#S%e 1

@>>-7-*+"2-TE+/4*5,/C'3-+ ; --*'=73E*'?7-5/@-*+5'E*@'+, -/?' 2E+-2/ET'5=2?4=*@/*D58'$5'¢/24+, 0’
<455" ; 2+-51'P$*0'->>4245'+4' 2EH-"=23E*"?-D/4*5' 247 -'5=5+E/*E3]-" ; [I"*--@'+4'-SCI4/+'+, -*
CA+-*+[ET'4>'[*>ES+7= . +=7-"3-++-2'=*@-?5+E*@/*D'E*@'=5/*D"+-. , */.ET"*-+ ; 4?H5'E5'

[*5+9=2 - *+5'45'5=5+E[*E3]-'=73E*'E*@'?-D/4A*ET'@-6-14C2 - * 80" #- ; 47H/*D'[*>?E5+7=.+=2-"/5'E’
,—7.=1-E*"+E5H'4*'CE?" ; [+, "+, -'42D/*ET'C-240@'4>', -4/ '=23E*'@-6-14C2-*+'+ ,E+'4 . .=77-@'/*"
T42%,'$2-2 E'E*@'1=4C->242", =" 2/@X*[*-+--*+," . -*+=20"t4"+ , " (A B5§'K=+"+, -?-"/5'E’
@/554*E*.-'3-+; --*'t,-"2EQ@/.ET". ,E*D-5"+,E+'E?-"*--@-0">47"./+/-5'+4'3- .42 -'247-"
5=5+E/*E3]-'[,4; -6-7"t,-"+-22'2/D, +'3-"@->/*-@\'E*@'+, -'43@="E.0'4>'[*>?E5+?=+=7-"

*-+; 47M5' ,E+'E?-"-23-00-0'/*'t, -"2E+-2ETE*@" . =T+=?ET'=?3E*">E37/.§"
&,-'CPE.4/.-"4>'6/5=EIN/*D'/*>?E5+?=+=7-". ,E*D-I'ES'5=2 2E?N-@'/*'+, -'E346-"'-SE2C]-51" ; /"
E?D=E310'3-'E'.-*+?EI'CE?+'4>'+, [5'ED-*@E'+4'?- ; 42H'=73E*'/*>?E5+7=+=7-§'_[5=EIINE+/4*"
,ID,1ID, +5'/*>?E5+7=+=2-"E5'E*'-6-2XC?-5-*+'C?-5-* . -'/*'_[+/-5['T=7H/*D'/*'+, -'3E.HD?4=*(@"4>'
EM'=?3E*'E.+/6/+/-5'ES'E'S/1-*+'E*@'C4 ; -P=1"*4*X, =2E*'E.+4%")+'] =-5¢/4*5"+ , -"+EH-*>4X
D?E*+-@*-55'4>"[*>?E5+7=+=7-"E*@'2EH-5"+, -'/*6/5/37-'6/5/3]-1'5=DD-5¢5"+ , E+'+, —'P34*-5("4>"+ | -
AO'E?-"LLETOESY -7 EX A2 24*CIE. - 'EX@'/*"*--@'4>'5.2=4/*0'30'E" ; /@-'6E?/-+0"4>'E . +4758'
$+'+, -'BE2-"+/2-1'6/5=EIINE+/4*' [E*'?-6-ET'+, -"+-*5/4*'3-+; --*'_  E*D-"E*@'547/@/+01">1=/@/+0’
E*@'/2243/11+01'?-5/5¢E* . -"E*@'5=7?-*@-71"-33'E*@">14 ; §'&-2C4?ETI0L'/+' . 4**~ 45+, -'CE5+'+4'
t,-"C?-5-*+'E5" ; -TI'E5'6E?/4=5'/2ED/*-@">=+=2-5§')+",E5"t, -'E3/1/+0'+4'3*D'+4"I/>-"+ , -'4>+-*'@?0"
E*@'=*/*5C/2/*D'*E??E+/6-5'4>"5=5+E/*E3]-'@-6-T14C2-*+I'D?--*'D46-7*E*. -I". [+IN-*'E . +/4*!'
C=31/.XC?6E+-"CE?+*-75, [C5I'E*@'54"'4*8")*"+, /5" ; EO1'6/5=EIINE+/4*'/5'E'>472"4>'=23E*"
[*+-26-*+/4*¢'

GACC-THE22(5'/2ED-5'4>"1E5+'J-22E*0'@-24*5+%E+-", 4 ; '[*>?E5+7=_+=7-". ,E*D-".E*"+EH-'
CIE.-'/*'E'?-TE4/6-10'5,474'C-2/4Q'4>'+/2-8'M4 ; -6-21't, -0'ET54'5-26-"+4"7-2/*@'=5"+ , E+'+, -5-"
.,E*D-5'E?-'=*-6-*"tE?D-+/*D'542-"E?-E5" ; ,/1-'30CE55/*D'4+, -?58'F+-7*>-1@05'C , 4+45'4>'+ , -
MID, " :/*-"7-2/*@'=5",E+' ; , [1-"/*>?E5+7=_+=2-"/5'43@="E+-1'[+'[5'E154"[*'* - - @'4>" . 4*5+E*+'
=CH--C8'1SC45/*D'+, -',/@@-*'E*@">47D4++-*'5CE. -5'4>". [+/-5' .E*'3-"E". E+EI05+'>47"?-[*6-*+/*D’
CIE.-8'&,-"F-; "1?23E*/5+"7-*@-7/*D5'4>' 1 73E*"$@6E*+ED-"@-24*5+?E+-"+, -'C4 ; -7'4>'
M=5+7E+/*D'C4+-*+[E]">=+=7-51't ,E+' ; -' ,E6-"+, -"H*4 ; 1-@D-"+4+EH-"=*@-?C-P>4?2/*D'=?3E*"
5CE.-5'E*@'+=7*"t,-2'/*+4'6/3?E*+'E*@"I/6E3]-'CIE. -58'$+'+, -'5E2-"+/2-1't, -0'5=DD-5++, -"

C4 ; -7"4>'6/5=EIINE+/4*'+4'C45/+/4*'-SC-7+5'E5"t, - 'ED-*@E'5-+1-75">47"5=5+E/*E3]-"'=73E*"
>=1=7-50'$*@'g44*05'U, 4+45,4C'C24T- .+'+4'51/2'04 ; *'+, -'=*7=]0'5+?--15'4>': 45'$*D-1-5'5,4 ; &'
t,—"E.1/6/5+'C4+-*+[ET>47"'=23E*'6/5=EIINE+/4*|'"CE?/.=TE?10" ; /+, '+, -"E. . -55/3/1/+0'4>"+ , -5-"+44]5'
+4'*4*XC24>-55/4*ET58'M-"32/*D5'E'CIEQ>=T*-55'E*@'/2ED/*E+/4*'+4'=73E*". ,E*D-'; ,/1-'
?-6-EI*D'E'@--C'.4* . -7*>47'4=7"2E+-2/E]'5=7?4="*@Q/*D5¢'

&4'3-'5=?-1'"t, -"6/5=ET'ECC?4E. , '+4",/D,1ID, +/*D'/*>?E5+7=+=7-"_ ,E*D-'/5'4*]0'4*-'5+-C'/*'E’
JE?D-7'C?4.-55'4>'C=25=/*D"247-"5=5+E/*E3]-"=23E*" . 4*@/+/4*58')+' @4 -5"*4+'C?4C45-"E'CAl/+/ .ET'
547=_+=7-"14'2E*ED-'+, -".42CI-S/+/-5'E*@'-*472/+0"?-]=/?-@">4?'5 ; --C/*D'/*>?E5+7=.+=7-"

. E*D-8 @+ E**A+'EQ@?-55' ; , E+'<<=2>42Q"7->-77-@"+4'E5"t, -'P/*6/5/31-".[+00"+ , -
=*@-7D?24=*QL'6/7+=EII'E*@'4+, -7 ; [5-"4=X4>5/D , +'* -+ ; 47H5'+ ,E+'E?-"E*"-]=ETI0'/2C4MHE*+'
CEM'4>'=03E*" 2 -+E341/5 200 K=+'[+' .[E*", -IC'=5"7- . 4AD*IN-"+ , E+'[*>IE5+7=  +=0-"[5"*4+'2-7-10"+ , '
5¢7=+=7-"P3-*-E+,0"4?7'P3-14 ; '=5'3=+'3-+ ; --*'E*@'E24*D5+'=58")*"+, /5" ; EOL'/+', /D, 7/D, 45+, ="
?-TE+/A*ET" ] =E1/+/-5'4>'[*>?E5+7=+=2-1'[t5'E3/1/+0'+4'3?/*D'+4D-+, - '+, -'54 . [ET'E*@' 2E+-?/EI!'
*E+=7ET'E*@".4*5+?=.+-Q1'?-EI'"E*@'/2ED/*-@8")+'/5'CE?'E*@'CE?. -1'4>"+, -' 2 -55/*-55"E*@'6/+ET/+0"

% < 455'QBB (1'C8'RS'$T54'5-~' <4*5+EQ+QBBAS!
WE__1yp* —+7'QB(B'
U <=2>470" (Ai

Q



P H#S%e 1

A" [H-5'4 B+ . 42-5'4=+"; ,-*'; —'6/5=EIIN-"/*>?E5+7=_+=0-'E5'E'54 . [4+- ., *| .ET' .4*5+7= %
_[5=EIINE+/4*'C7E.4/.-5'32/*D"t, -'/2CANME* . -'4>'[*>PE5+7=_+=7-"3E. H't4't, -">42->24*+]' ; 2-5¢/*D'
[+>242'[+5'P*E+=2E1IN-@'3E . HD?4="*@1'E5'4°@/*E?0'E*@'=*?- 2E?HE3]1-"+4'=5'E5"+?--5['QEQT/D , +1'
E*@'@/7+0% [*44'E"+4C/ ' 45" . =*+ET'CAT/+| .ET'E*@" . =T+=0ET . 4% . -7%p"

Ns*1_1($1")
K?4 ; *I'K?-*@EL'&-??0'ME?H*-55I'"E*@"**4=D'h4 , *5+4*'[-@5\8' (AAZS'l . 4X?-6-TE+4?20'@-5/D*a'
*E+=2-" A*547= +-@K*E+=?-"7-6-ET-@1'5C- . /ET'/55=-"4>"J"#/ " $"" F&K05)#"";' (J [Q\'

bEM, 47C-1'U-+-28' (AATS', & LEM(IN>E).$""#+ 1 &()OFO;."+0$0;041480>>5#.(1+"#/+(%&
N>8&).$"HE)&" >, %.)/:0/.(O#F- 3 'gdMa'U2* . ~+4*'$?. | [+- +=IET'U?-558'

b,E5-1'h4,*1I'<<E?DE?-+'D?E ; >42@'E*@'n4 , *'GET/5H/'[-@5\8' (AAAR'0: &)1/ 1+3)P"#." >8'F - ; 'g47Hd'
<4*E.-TII'U?-55¢'

"=E*01'$*@?-51" 1TINE3-+, "UTE+-2XW03-2HL'E*@'h->>"FC- . H'QBBBY'65P5) P*"#L."" (.0#*, %&+9. " &+0T+
6F)" C;t""#/+(h&E&S; #&10TH(&IN>&).$ " #E)&" >0+ F- ; 'g4?Ha' F42+, 'U4/*+'U?-558"

=E*01'$*@?7-51'N->"FC- HI'E*@'<</H-":0@4*§'QB(BS', %&+6=>"")(D)OC (%t ¥ ""#5" »L&C+3)P"'#." >+
H#N>8).$"#80>=>5#.(.&"+F- ; 'g4?Ha'<<. J?E ; XM/TI§'

10 ; E?@51'UE=T"F§'QBBY8")*>?E5+7=+=7-"E*@'24@-7*/+0a>4?. -1't/2 -I'E*@'54 . [ET"'42DE*INE+/4*'[*"
t+,-",/5t420'4>'54 . [4+- ., *| ET'505+-251'/*'& , 4 2E5'N§'<</SEI'U, [I/IC'K?-0U'E*@'$*@?- ; "%h--*3-?2D"
[1@58\" ¥ O/ &)#.(1+""#/+,&$%#0;0418'bE2 3?/@D-1'<$a'<<)&'U?-55¢'

1/5-*54—/*1' L/M/E28'QBB (&' . 474D/ .ET'@-5/D*1'=23E*'CIE. ~5'E*@'+ , - . =T+=7-"4>"5=5+E/*E3/1/+0L'
6039L&C":&((&)' (a8

JE*QO1'<<E++, - ; #QBBQY'BO#S)&(&:"#/+8;" 149&CO) | #4:L " (5)&+ #L&CRO) 1+8.(LitbE237/@D-1"
<$3'<)&'U?-558

JE*@0L'<E+, - 1 §'OBBi8 1 73E*"*E+=2-"E*@'+, -'- . 474D/ ET/2ED/*E?01')* " FIH'M-0*-*1'<E7/E'
GEHE'E*@ 12/H'F  0*D-@4= 3 '[-@5\I'S# (&L " (5)&:078.(.&" #3)P"#Q0;.(.$"::0$0;04 1+ #/+ (&
Q0;.(.$"OH3)P""#+ ¥ &(""PO;.">8'F- ; 'gd7Ha'#d=+-@D-F'

J=0I'F/24* E*@'$*07- ; 'GE264*-*FQB(B'[>4%, .42/*D\§ 15/*D'54. 4+~ ., *| .ET' 2+, 4@52"
9-5-E2.,/*D', =2E*\-. , *414D| .ETQO*E2/.5'/*"+, = 401 'h-**>-7'<E54*'E*@'$*D-TE""EI-"
[-@5\'3#/8)" ("#/ #4:60%.":+98" &"")$U* , %41 #4+8)8" (.:&:1+"POS(+ ¥ &(%0/6+: 4*@4*2'FED-"
U=31/.E+/4*5'

M-0*-*I"F/HI' <EVE'GE/MELE*@' 1YH'F 5 0*D-@4= 5 '[-@5\8' QBB §'S#+(%&+L" (5)8:07:8.( & 3)P"#
Q0:.(.$"::0$0:041:"#/+(%&:Q0;.($"407:3)P"'#+ ¥ &(""PO;." >(+F- ; 'g4?Ha'#4=+1-@D-8'

M422-151'$*/]=-8'QBBd8" 3#P5.;/ #418.(.&"™TP/5)"$1+.#:3)P""#:608.0U,, &$%#.$"";+18%" #4865
bE23?/@D-1'<$a'<<)&'U?-558'

GE/HE!'<<EV/ES'QBBAS'S. (1:0TV;0C ™ 1 0/&)#.(LL" (5)82" #/+(h&+8.(Lo+F- 5 'gd?Ha'#d=+-@D-§'

GACC-THE2 21'F+->E*§'QB(B8'T) ("W&.(+XtJO$";+, . >&2+ ,%.) /249&: . &/+0/ .(.0#2+ 5 [+, "E*'-55E0"30"
1=@D-7"""-7-*+, EN':4*@4*3'$S-T'<<-*D-5¢'

Oircxr=93E*" 2 -55]'5--' J=0"E*@'GE?64*-*'QB (B8’
%@ ; E205'QBBY1'C' (Zd"

(Y



P H#S%e 1

<-034421'$**EI/SESQBBAY)*>2E5+7=. +=7-"E5'C7E . 4/. ~I'KOB)#"" 0T:N)$%. (83(5)""::0/58"" (. O+
YO[R\!'jQrZ (¥

<4*StE@+I'h4. , -*F'QBBAS'D4A* . -C+=EIIN/*D'+, -'C4I/+ .ET'- . 414D0'4>'=23E*"[*>?E5+7=. +=7-53'
[*5/D,+5>742"-_ , *414D0'E*@'=?3E*"5+=@/-51"0#:.) O#=>&#(+"#/+Q;""## #4N'R([Z\I' (AQRX (ARQS'

<455'8/24+ , 08 QBB (814 ;' 2E*ED-2 —*+'[*'=93E*"0-D/4*53'[*+74@=. [*D'E' . 4% .~C+'[*'F|24*'
J=0IF/24* <E%/*I'E*@'&/24+,0'<455'[-@5\I'3)P"#:5#7) """ ()58(5) & #+, ) "#" .(0#*L&(CO) 1"+
B5.;/ #4"1Q; " # IF+=7*DI'_$a'IE%,5.E%

<=2>4201":- ; [58' (AYZS', %&+85:(5)&07+8. (&' : 4*@4*a' <EH/*'F- .H-7'E*@' LE?3=7D":+@8'
<=2>4201":- ; /58" (Ai (8", %&s8. (1.4 —." (0)16"F- 3 'g4?H'ME?. 4=2+'K?E . -§'

<=7%04.,1'"d*E+,E*F'QBB18'Q0" (U6()5$(5)";." (tD&04) " F%1*ND5./&+(0+9&;" (.0#"";+6F""$&8'
& ,4=5E*@'CEH5!'b$a'FED-"U=31/.E+/4*5§'

Ur*.-+11'F+-C, E*/-§'QB(B8'%?4 2"+, -'5E*/+E?0" . [+0"+4"+, -'5=5+E/*E37-"./+0a". , ETI-*D-5'+4"
[*54/+=+/4*E1/5/*D'3/4D-*/.'[*E+=7-15'5-76/. -5\'/*>?E5+7=".+=7-1"J0%"";+0# :.) 0#=>&# (+?Z[ (\l'RYXd Z¢'

U/*@-?1"""E6/@8'QBBdS'$?+5'4>" 173E*" 1SCI47E+/4*1'85;(5)"";1D&04) " F%.&" (QU'YZYXR((§'

FE2'F=5E*":-/D, §' (ARAR'&,, '~+, *ADPEC, 0'4>'[*>9E5+7= . +=7-1I'N>&).$"#:B&%"" :.0) " 168.8#(." (
RY[Y\S

F+-7%>-101'n4-T8'QBBAS'H™"; 1. #4+(%&+—.4%+) . #&216&$0#/+0/ .(.0#1" ; [+,"-55E05'30'$@E2' J4C*/H'
E*@'h4, *'F+/1D4-1"F+-/@Ta' JV+/*D-*1'J-272E*08"

F 5 0%D-@4=; 'l /H§'QBBRY'60S."";:Q0CE) " #/+(h&+3)P " #.1" (.0#07:H " (&)V;0C 107:Q0C&)H F- 5
g47Ha' ©$>42@" 1%/6-75/+0"U?-55¢"

173E*"$@6E*+ED-§'QB (B’ 123E*'$@GE*+ED-" 5 -35/+-1' 5 5 5 8=73E*(E@BE*+ED-8. 421 TE5+"
E..-55-@'Q('<<E?.,'QB(B¥

L-/52E*I'$TE*I'QBBj#', %&HO):/+H.(405(:3"6'F- 5 'gd7Ha'&, 42E5" '=**—¢'

g44*1""E6/@8'QB (BEFE?24 § "F+7-—+52' 1 45'$*D-1-5' ; ~35/+-1"*EN4 ; 5+7-—+51E8314D5C445. 421 TEG+
E..-55-@'Q('<<E?.,'QB(B¥

R



