
HAL Id: halshs-00745026
https://shs.hal.science/halshs-00745026

Submitted on 24 Oct 2012

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Mobilité multimodale dans la pratique architecturale
Malek Derouiche

To cite this version:
Malek Derouiche. Mobilité multimodale dans la pratique architecturale. Ambiances in action /
Ambiances en acte(s) - International Congress on Ambiances, Montreal 2012, Sep 2012, Montreal,
Canada. pp.795-798. �halshs-00745026�

https://shs.hal.science/halshs-00745026
https://hal.archives-ouvertes.fr


!"#$%&#'('!"#$%&#''''')'*+,'

!"#$%$&'()*%&$)"+,%-(+,./(%,(01,&$2*-(,134$&-3&*1,%-(

-./%0'123456782'

239:';.$<"=./'>?@""/'"A'9&?@<$%?$B&%'"A'CB=<#:'CB=<#<.'
D./%0EF%&"B<?@%GHD.</E?"D'

!"#$%&'$('(%')&"*%##+#',%'*"-*%)$."-'/&*0.$%*$+&/1%'#%231%'4$&%'*"2)1%5%'%$'-6*%#7
#.$%&/.$'1%'&%*"+&#'8'+-'9&/-,'-"23&%',%'2/$6&./+5:';/.#.&<'&%$&/-#*&.&%'%$'*&6%&'1%#'
/23./-*%#'/&*0.$%*$+&/1%#'*"2)$%&/.$')/&2.' 1%#')0/#%#' .2)"&$/-$%#',%'*%')&"*%#7
#+#' %$' &%=+%&&/.$' ,%#' #.$+/$."-#' ,%'2"3.1.$6:' (>"3?%*$.@' ,%' *%$' /&$.*1%' %#$' ,%' $%-$%&'
,>.,%-$.@.%&'1%#',.@@6&%-$#'2",%#',%'1/'2"3.1.$6'+$.1.#6#'/+'#%.-',+')&"*%##+#',%'*"-7
*%)$."-'/&*0.$%*$+&/1%:'

)*+,-%.#/01-"232$405614%276*801-"232$409:+#276*801-"232$401*5$&3*80 '-5'*9$2-50

&%':2$*'$6%&3*0

I%'J&"?%##B#'F%'?"=?%J$<"='.&?@<$%?$B&./%'%#$'KB%/KB%'J%B'?"DJ/%L%'%$'"M/<H%' /%#'?"=?%JN
$%B&#'O'#%'FPJ/.?%&'J"B&'%LP?B$%&'?%&$.<=%#'D<##<"=#E'1.=#' /%'MB$'FQ<F%=$<A<%&' /%#'#<$B.$<"=#'
=P?%##<$.=$' /.' D"M</<$P' F%#' .&?@<$%?$%#:' ="B#' .R"=#' J&"?PFP' O' /Q"M#%&R.$<"=' F<&%?$%' FQB='
P?@.=$<//"=' F%' $&"<#' .&?@<$%?$%#' $B=<#<%=#E' ;"B#' .R"=#' "M#%&RP' ?@.KB%' P?@.=$<//"=' FB&.=$'
B=%'#%D.<=%'F.=#'/%'?.F&%'FQB='#%B/'J&"S%$

T
E'I%#'.&?@<$%?$%#'?@"<#<#'$&.R.<//%=$'#B&'F%#'J&"N

S%$#'F<AAP&%=$#'U'B='J&"S%$'F%'R<//.'%='J@.#%'FQ%#KB<##%:'B='J&"S%$'F%'R<//.'%='?"B&#'FQ%LP?B$<"='
%$' B=' J&"S%$' FQ<DD%BM/%#' F%' /"H%D%=$#' %=' #"B#N$&.<$.=?%' J"B&' /%' ?"DJ$%' FQB=%' .H%=?%'
FQ.&?@<$%?$B&%'J.&<#<%==%E'
I"&#'F%'="#'"M#%&R.$<"=#:'="B#'.R"=#'&%D.&KBP'KB%' /%'J&%D<%&'%$' /%'F%BL<VD%'P?@.=$<//"='
%AA%?$B%=$'F%#'FPJ/.?%D%=$#'J@W#<KB%#E' I%'J&%D<%&'J"B&' R<#<$%&' %$' <=#J%?$%&' /%' #<$%:' /%' #%N
?"=F' J"B&' .##<#$%&' O' F%#' R<#<$%#' F%' ?@.=$<%&E' I%' $&"<#<VD%' P?@.=$<//"=:' $&.R.<//.=$' %=' #"B#N
$&.<$.=?%:'=Q.'=<'/.'J"##<M</<$P'F%'R<#<$%&'/%'#<$%'FB'J&"S%$'=<'FQ.##<#$%&'J@W#<KB%D%=$'.BL'&PBN
=<"=#'F%'$&.R.</'#%'FP&"B/.=$'F.=#' /Q.H%=?%'J.&<#<%==%E'7%'F%&=<%&'A.<$'F"=?'.JJ%/'.BL'="BN
R%//%#' $%?@="/"H<%#' J"B&' #%' FPJ/.?%&' R<&$B%//%D%=$'U' R<#<$%&' /%' #<$%' O' $&.R%&#' /Q"B$</' X""H/%'
-.J#'%$'.##<#$%&'.BL'&PB=<"=#'F%'$&.R.</'H&Y?%'.BL'R<FP"?"=AP&%=?%#E'
2='"B$&%:'J.&.//V/%D%=$'O'?%#'FPJ/.?%D%=$#'J@W#<KB%#'J"B&'/%'J&%D<%&'%$'/%'#%?"=F'P?@.=$</N
/"=:' %$' R<&$B%/#' J"B&' /%' $&"<#<VD%:' ="B#' .R"=#' JB' ?"=#$.$%&' KB%' ?%#' F%&=<%&#' #"=$'D"M</%#'
H&Y?%'O'/.'J%=#P%E'7%'$WJ%'F%'D"M</<$P'/%B&'J%&D%$'FQ<D.H<=%&:'F%'?"=?%R"<&'%$'F%'D"F<A<%&'
/%B&#'J&"S%$#'%='"B$&%J.##.=$'$"B$%'M.&&<V&%'#J.$<"N$%DJ"&%//%E'
Z' J.&$<&' F%' ?%#' "M#%&R.$<"=#:' ="B#' .R"=#' F"=?' JB' <F%=$<A<%&' $&"<#' D"F%#' F%' D"M</<$P'U' /.'
D"M</<$P'J@W#<KB%:'/.'D"M</<$P'D%=$./%'%$'/.'D"M</<$P'=BDP&<KB%

[
E'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
A:'(%'$&/B/.1'6$/-$'%-'*"+&#<'.1'%#$')&6B+',>61/&9.&'1>6*0/-$.11"-',>/&*0.$%*$%#'/@.-',%'*"+B&.&'+-')1+#'9&/-,'
-"23&%',%'#.$+/$."-#:'(%#',.@@.*+1$6#'8'*%'#$/,%'6$/-$'1/'*&.#%'6*"-"2.=+%'=+.'$"+*0%'1/'C+-.#.%'#+.$%'8'1/'
&6B"1+$."-',%'?/-B.%&'DEAA'%$'/+'2/-=+%',%')&"?%$#'%-'*"+&#:'F>/+$&%')/&$<'.1'%#$',.@@.*.1%',%'*"-B/.-*&%'
1%#'/&*0.$%*$%#',%'#%'1/.##%&'"3#%&B%&<'/G/-$')%+&',>4$&%'?+96#'*%&$/.-#'"-$'&%@+#6',%'@/.&%')/&$.%',%'
1>6$+,%<')%-#/-$'=+%'1%+&')&"?%$'6$/.$'2",%#$%'%$'-%')"+&&/.$'%-'/+*+-'*/#'@/.&%'1>"3?%$',>"3#%&B/$."-#:'
D:'(/',6#.9-/$."-',%'*%#'2",%#',%'2"3.1.$6#'/'6$6',6B%1"))6%')/&'H:'I33/#'JI33/#<'DEEKL<'%11%#'*"-*"&7
,%-$'/B%*'1/'*1/##.@.*/$."-'=+%'-"+#'/B"-#')+'@/.&%'#+.$%'8'-"$&%'$&/B/.1',>"3#%&B/$."-',.&%*$%:'



*+\')'''''[=F'6=$%&=.$<"=./'7"=H&%##'"='9DM<.=?%#:'-"=$&%./'[]T['

5,()"#$%$&'(046/$2*-((

^'I.'?"==.<##.=?%'_KB%'/Q@"DD%`'J%B$'?"=#$&B<&%'FQB='&P%/'%#$'?%//%'F%'#.'J&"J&%'%LJP&<%=?%'
FB' &P%/E'a' bI%' -"<H=%:' T++,c' 7%$$%' %LJP&<%=?%' #%&.<$' J@W#<KB%' %$' D.$P&<%//%' JB<#KB%' ^'/%'
?%&R%.B'%L<#$%'F.=#'B='?"&J#:'/%'?"&J#'%L<#$%'F.=#'/%'D"=F%:'%$'/Q"&H.=<#D%'.H<$:'M"BH%:'_d`'
&eR%:'<D.H<=%E'2$'?Q%#$'F%'?%$$%'.?$<R<$P'J%&D.=%=$%'KBQPD%&H%'/%'#%=#'F%'#"='D"=F%'%$'/%#'
?@"#%#E'a' bf.&%/.:'T++gc'I.'D"M</<$P'J@W#<KB%'?"h=?<F%'.R%?'?%$$%'.?$<R<$P'F.=#' /Q%#J.?%'B='
FPJ/.?%D%=$' R%&#'B=' $"J"#:' B=' /<%B'D.$P&<%/:' "='J.&/%' ./"&#'F%'^'HP"H&.J@<?<$P'F%' /Qe$&%'a'
bi%&KB%:'[]]]cE''
i%&KB%'.AA<&D%'KB%'/.'?"=?&P$BF%'FQB='/<%B'&P#B/$%'F%'/Q.JJ&"J&<.$<"='F%'/Qe$&%'F%'?%'/<%B'%$'
F%' /Q<DJ&PH=.$<"='F%'#%#'?"DJ"#.=$%#E' I.'?@j&.'FP#<H=%'./"&#' /%' /<%B'%L<#$%=$<%/' $%=.=$'%='
?"DJ$%'/Q%=R<&"==%D%=$'J@W#<KB%'%$'/Q%=R<&"==%D%=$'J@P="DP=./E'2$'KB<'A%&.<$'.JJ%/'O'^'/.'
?"=S"=?$<"=' FW=.D<KB%:' F.=#' /Q%#J.?%N$%DJ#:' F%' $&.=#A%&$#' D.$P&<%/#' %$' <DD.$P&<%/#'a'
bi%&KB%:'[]]]cE'
1.=#' /%' F"D.<=%'F%' /Q.&?@<$%?$B&%:' ?%&$.<=#' .&?@<$%?$%#' ?"DD%';E' k"#$%&' %$'1E' !%&&.B/$' #%'
FPJ/.?%=$'R%&#'F%#' /<%BL'%='&.JJ"&$'.R%?' /%B&#'J&"S%$#'%='?"B&#'F.=#' /%'MB$'F%'#Q<DJ&PH=%&'
F%#'.DM<.=?%#'FB'/<%B'%$'F%'#Q%='<=#J<&%&'J"B&'/%B&#'J&"S%$#'bC&<?:'T++[cE'1Q.B$&%#'.&?@<$%?$%#'
?"DD%'lE'9/#"J'J&PAV&%=$'#%'&%$<&%&'F.=#'B='%=F&"<$'.B'?./D%'J"B&'#$<DB/%&'/%B&'?&P.$<R<$PE'
!<%&&%'3<M"B/%$'%#$<D.<$'KBQ.&J%=$%&' /%'#<$%'J"B&'#Q%=' <DJ&PH=%&'?"=#$<$B%' /QB=%'F%#'P$.J%#'
J&<D"&F<./%#'FB'J&"?%##B#'F%'?"=?%J$<"='.&?@<$%?$B&./%'b!"B##%:'T++mcE'I.'D"M</<$P'J@W#<KB%'
F%R<%=$' ./"&#' B=' .$"B$' D.S%B&' D"$<R.=$' /Q<D.H<=.$<"=' J.&' /%' M<.<#' FQB=' F<./"HB%' %$' FQB='
P?@.=H%'&P?<J&"KB%'.R%?'/%'D</<%B'%=R<&"==.=$E'

5,()"#$%$&'()-.&,%-(

I.'$@P"&<%'FB'?%&R%.B'$&<B=<KB%:'FPR%/"JJP%'J.&'!.B/'-?I%.='%='T+\+:'%LJ/<KB%'/QPR"/B$<"='
FB'?%&R%.B'@BD.<='%='$&"<#'J@.#%#'U' /%'?%&R%.B'&%J$</<%='KB<'.##B&%' /%#'A"=?$<"=#'R<$./%#:' /%'
?%&R%.B' /<DM<KB%'?"DD.=F.=$' /Q<=#$<=?$'%$' /.'DPD"<&%:'%$' /%'=P"?"&$%L:'.R%?'#%#'F%BL'@PN
D<#J@V&%#' ?"=$&j/.=$:' J"B&' ?%' KB<' ="B#' <=$P&%##%:' /.' J%=#P%' .M#$&.<$%' %$' /Q<D.H<=.$<"='
bXBW"$:'T++]cE'i<%='KB%'?%$$%'$@P"&<%'#"<$'?"=$%#$P%'J.&'?%&$.<=#'?@%&?@%B&#:'%//%'="B#'&%=N
#%<H=%'#B&'F%#'A.?B/$P#'@BD.<=%#'<DJ"&$.=$%#'J%&D%$$.=$' /QPR"/B$<"='FB'J&"?%##B#'F%'?"=N
?%J$<"=' .&?@<$%?$B&./%' KB%' #"=$' /Q<D.H<=.$<"=' %$' /.' J%=#P%E' 7%#' F%&=<V&%#' J%&D%$$&.<%=$' O'
/Q@"DD%'F%'&PA/P?@<&:'FQ.=./W#%&:'FQ<D.H<=%&:'F%'?&P%&:'F%'?"=?%R"<&:'%$?E''
IQ.&?@<$%?$%'lE'9/#"J'.AA<&D%'KB%'^'/.'FPD.&?@%'.&?@<$%?$B&./%'#B<$'B='J&"?%##B#'?"DJ/%L%'
KB<'%#$'$&V#'/%=$:'J.&?%'KB%'n.'J&%=F'FB'$%DJ#'F%'A.<&%'PR"/B%&'/%#'J&%D<V&%#'<FP%#'SB#KBQO'
/%B&#' &P./<#.$<"=#E'a' bC&<?:' T++[c' C"B$' J&"S%$' .&?@<$%?$B&./' ?"DD%=?%' F"=?' J.&' B=%' <FP%E'
7%$$%' <FP%'%#$'B=%'&%J&P#%=$.$<"='?"H=<$<R%:' #"BR%=$'.B##<' /.' &PJ"=#%'O'B='J&"M/VD%'J"#P'
b;%o%//:'T+*[cE'7%#'&%J&P#%=$.$<"=#'D%=$./%#'KB%'/Q.&?@<$%?$%'J&"S%$$%'F"==%=$'=.<##.=?%'O'
B='D"FV/%' HP"DP$&<KB%' b?&"KB<#:' J/.=#:'D.KB%$$%#c' KB<' %#$' B=' .&$%A.?$' #<DB/P:' B=%' #"&$%'
FQPF<A<?%'R<&$B%/'bI%M.@.&:'T+gpcE'7%$'PF<A<?%'.-'#$/$+'-/#*%-,.'b3.W=.BF:'[]]pc'F.=#'/Q%#J&<$:'
D.=<A%#$%'B=%'A"&D%'F%'D"M</<$P'F.=#'/%'$%DJ#'%$'F.=#'/Q%#J.?%E'Z'$&.R%&#'/Q<D.H<=.$<"=:'"='
%#$' ?.J.M/%' F%' #%' J&"S%$%&' F.=#' /%' AB$B&:' /%' J.##P' "B'DeD%' F.=#' B=' .<//%B&#' M<%=' /"<=' F%'
="B#E'7%$$%'D"M</<$P:'="='J@W#<KB%'%$'="='D.$P&<%//%:'%#$' /.&H%D%=$'D"M</<#P%'.B'?qB&'FB'
J&"?%##B#'F%'?"=?%J$<"='.&?@<$%?$B&./%E'
><' /Q"=' ?"=n"<$' KB%' /Qe$&%' @BD.<=' %#$' B=' ?"&J#' bi"B?@%r:' []T]c' %=$&%$%=.=$' B=%' &%/.$<"='
#%=#"&<%//%' .R%?' #"=' %=R<&"==%D%=$:' "=' .FD%$' ./"&#' KBQ</' R<$' B=%' %LJP&<%=?%' R<#B%//%:' #"N
="&%:' $.?$</%:'HB#$.$<R%'%$'"/A.?$<R%'F"=$' /.'DPD"<&%'H.&F%' /.' $&.?%E'9B'?"B&#'FB'J&"?%##B#'
?"=?%J$B%/:' "=' .' #"BR%=$' &%?"B&#' ^'O' /Q.=./"H<%' %=$&%' /.' #<$B.$<"=' J&"M/PD.$<KB%' %$' B=%'
#<$B.$<"='A.D</<V&%'%$'?"=?&V$%'_KB<`'J%&D%$'FQ.D"&?%&'/%'D"BR%D%=$'a'b7"=.=:'T++]cE'7%$$%'
#<$B.$<"=' A.D</<V&%' A%&.<$' .JJ%/' O' /.' DPD"<&%' %$' .B'^'&PJ%&$"<&%' FQ%LJP&<%=?%#'a' b>?@s=:'
T++mcE'7Q%#$'B='R"W.H%'F.=#'/%'$%DJ#:'B='&%$"B&'%='.&&<V&%'"JP&P'J.&'/Q%#J&<$E'5=%'D"M</<$P'
$%DJ"&%//%'O'/.KB%//%'A%&.<$'.JJ%/'/%'?%&R%.B'J"B&'.D"&?%&'F%'="BR%//%#'<FP%#'?&P.$&<?%#E'



!"#$%&#'('!"#$%&#''''')'*+*'

5,()"#$%$&'(.*)'1$2*-(

1.=#'/%#'.==P%#'T+*]:'B=%'&PR"/B$<"='#%'J&PJ.&.<$'F.=#'/%'F"D.<=%'F%'/.'?"=?%J$<"='.&?@<N
$%?$B&./%'t'?%//%'F%' /.'&PR"/B$<"='=BDP&<KB%E'I%#'="BR%//%#'$%?@="/"H<%#'F%' /Q<=A"&D.$<"='%$'
F%'/.'?"DDB=<?.$<"='b;C67c'"=$'M"B/%R%&#P'/%'D"=F%'%$'/.'J&.$<KB%'.&?@<$%?$B&./%'=Q%='.'J.#'
P$P' PJ.&H=P%E' IQ"&F<=.$%B&' .' #B' #Q<DJ"#%&' %$' #Q<=$PH&%&' F.=#' /%' J&"?%##B#' F%' ?"=?%J$<"='
.&?@<$%?$B&./%'b!<?"=:'[]T]cE'I.'D.S"&<$P'F%#'.H%=?%#'FQ.&?@<$%?$B&%'.BS"B&FQ@B<'B$</<#%=$'/%#'
"B$</#'=BDP&<KB%#'%$'/%B&#'?.J.?<$P#'H&.=F<##.=$%#'F%'?./?B/#'H.&.=$<##.=$'/%#'&%=FB#'/%#'J/B#'
&P./<#$%#E'
7%#' $%&D<=.BL:' #"BR%=$' ./<D%=$P#' J.&' /%' #%?$%B&:' =%' J%&D%$$%=$' J.#' .BL' .&?@<$%?$%#' F%'
$&.R.<//%&'@"&#'F%'/%B&#'.H%=?%#'%$'/%#'"M/<H%=$'O'#%'FPJ/.?%&'J"=?$B%//%D%=$'J"B&'%AA%?$B%&'
?%&$.<=%#'$Y?@%#E'7%#'"B$</#'"=$'?%J%=F.=$'J%&D<#'B='="BR%.B'$WJ%'F%'D"M</<$P:'B=%'D"M</<N
$P'=BDP&<KB%:'R<&$B%//%'F%#'J%&#"==%#'%$'F%#'F"==P%#E' 6=$%&=%$'.'"AA%&$' /.'J"##<M</<$P'O'F%#'
<=F<R<FB#' HP"H&.J@<KB%D%=$' P/"<H=P#' F%' ?"DDB=<KB%&' R<&$B%//%D%=$E' 2$' F%#' .JJ/<?.$<"=#'
?"DD%'X""H/%'-.J#'J%&D%$$%=$'F%'R<#B./<#%&'F%#'&B%#'%$'F%#'MY$<D%=$#'%='p1'#%'$&"BR.=$'O'
F%#'D<//<%&#'F%'0</"DV$&%#'#.=#'F%R"<&'#QW'&%=F&%'&P%//%D%=$E'I"&#'F%' /.'J@.#%'FQ.=./W#%'FB'
#<$%:' O' $<$&%'FQ%L%DJ/%:' /%#'FPJ/.?%D%=$#'J@W#<KB%#'J"B&&.<%=$'e$&%' &%DJ/.?P#'J.&'F%#'FPN
J/.?%D%=$#'R<&$B%/#E';P.=D"<=#' /%'J&"M/VD%'KB<'#%'J"#%'%#$' /%' A.<$'F%'=%'J"BR"<&'e$&%' <DN
D%&HP' F.=#' ?%'D"=F%' A<?$<A' J.&' $"B#' #%#' #%=#:' #%=#' KB<' ?"=#$<$B%=$' /.' J.##%&%//%' %=$&%' /%'
D</<%B'%=R<&"==.=$'%$'/%'?"&J#'@BD.<=E'1%#'"&F<=.$%B&#'?"DD%'/%'M'f<&$B./'?"?""='a

p
: J"B&N

&.<%=$'e$&%'/.'&PJ"=#%'O'?%'J&"M/VD%E'7%$$%'="BR%//%'HP=P&.$<"='FQ"&F<=.$%B&#'#%&.<$'?.J.M/%'
F%' &%J&"FB<&%' /%#' "F%B&#:' /%#' $%L$B&%#' %$' /%' H"u$E' 4=' #%&.<$' ./"&#' %=' #<$B.$<"=' F%'D"M</<$P'
=BDP&<KB%'F"==.=$'.??V#'O'B=%'D"M</<$P'F.=#'/Q%#J.?%'%$'F.=#'/%'$%DJ#:'$&.=#H&%##.=$'F%'/.'
#"&$%' $"B$%' A&"=$<V&%' J@W#<KB%E' IQ%##.<' F%' &%?"=#$<$B$<"=' F%' /Q.DM<.=?%' D"=.#$<KB%' F%'
/Q.MM.W%'F%'7/.<&R.BL'b!P=%.B:'[]T]c'%='%#$'B='%L%DJ/%'%$'?"&&%#J"=F'O'B=%'D"M</<$P'$%DN
J"&%//%'FP#"&D.<#'J"##<M/%'H&Y?%'.BL'"B$</#'=BDP&<KB%#E'
IQPR"/B$<"='F%#'&P#%.BL'#%DM/%'F"==%&'.??V#'O'F%'="BR%//%#'J&.$<KB%#'D"M</%#'b$P/PJ@"=%&:'
%=R"W%&'F%#'>->:'#%'?"==%?$%&'O'6=$%&=%$:'%=R"W%&'F%#'F"==P%#:'A.<&%'F%#'R<FP"?"=AP&%=?%#:'
%=&%H<#$&%&' F%#' A</D#:' %$?EcE' I%' =P"/"H<#D%' ^'D"M<KB<$P'a' ?"&&%#J"=F' O' ?%#' ="BR%//%#' J&.N
$<KB%#' %$' %#$' FPA<=<' ?"DD%' /.' ^'AB#<"=' F%#'D"$#'D"M</<$P' %$' BM<KB<$P' _KB<`' ?"&&%#J"=F' .B'
?"=?%J$'FQ9C9l91'b9=WC<D%:'9=Wl@%&%:'9=W1%R<?%c'FPJ"#P'J.&'v.R<%&'1.//"rE'5='B#.H%&'.'
/.'J"##<M</<$P'F%' #%' ?"==%?$%&'O'B=' &P#%.B' #.=#' ?"=$&.<=$%'F%' $%DJ#:'F%' /"?./<#.$<"='"B'F%'
$%&D<=./E'4='J.&/%'.B##<'FQ9C9l9197'b9C9l91'w'9=W7"=$%=$c'a'bi.F<//":'[]]+cE'7%/.'#<H=<N
A<%'J"BR"<&'e$&%' &%/<P'%='J%&D.=%=?%'%$'H&Y?%'O'=Q<DJ"&$%'KB%/' $%&D<=./'O'B=' &P#%.B'J"B&'
.??PF%&'O'$"B#'/%#'?"=$%=B#E'
!.&'.<//%B&#:'F%'="BR%//%#'.JJ/<?.$<"=#'D"M</%#'"AA&%=$' /.'J"##<M</<$P'.BL'.&?@<$%?$%#'F%'J"BN
R"<&'%AA%?$B%&'?%&$.<=%#'$Y?@%#'R<.'/%B&#'#D.&$J@"=%#E'7%#'.JJ/<?.$<"=#'J%&D%$$%=$'%##%=$<%/N
/%D%=$'F%'?"=#B/$%&'F%#'J/.=#:' &PF<H%&'F%#'="$%#' #B&'F%#'J/.=#'%$'F%#'J@"$"#:' &P./<#%&'F%#'
&%/%RP#:'?&P%&'F%#'J/.=#'%$'F%#'D"FV/%#'%='p1:'&%JP&%&'/%#'$&.S%?$"<&%#'#"/.<&%#E'
7%#'.R.=?P%#'$%?@="/"H<KB%#'#"=$'.B##<'<=HP=<%B#%#'KBQ%AA&.W.=$%#E'I%'&<#KB%'F%'/.'J&PJ"=N
FP&.=?%'FB'D"=F%'R<&$B%/'#%&.<$'/.'J%&$%'F%'$"B$%'?"=?&P$BF%E'9BS"B&FQ@B<'FPSO:'=B/'=%'J%B$'
?"=$%#$%&'/Q%AA%$'=PH.$<A'KB%'J"&$%=$'/%#'S%BL'R<FP"'#B&'/%'?"DJ"&$%D%=$'O'$%=F.=?%'.#"?<./%'
F%#'%=A.=$#E'4='J"B&&.<$'./"&#'#%'F%D.=F%&'KB%/'&j/%'J"B&&.<$'.R"<&'B=%'.DM<.=?%'F%'#W=N
$@V#%:'%=$<V&%D%=$'R<&$B%//%:'.B'#%<='FB'J&"?%##B#'?&P.$<A:'%='?"DJ.&.<#"='.R%?'B=%'<DD%&N
#<"='J@W#<KB%'&P%//%'F.=#'B=' /<%BE'2$'#<'"='.FD%$'KB%' /%'R<&$B%/'?"&&%#J"=F'O'?%'KB<'^'#.=#'
e$&%' &P%/' .:' .R%?' A"&?%' %$' F%'D.=<V&%' J/%<=%D%=$' .?$B%//%' /%#' KB./<$P#' FB' &P%/'a' bi%&$@<%&:'
[]]mc:'KB%//%#'/<D<$%#'H.&F%&'./"&#'%=$&%'?%#'F%BL'D"=F%#:'J.&$<?B/<V&%D%=$'.J&V#'/.'FPD"N
?&.$<#.$<"='F%#'"B$</#'=BDP&<KB%#'D"M</%#'x'
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
N:'O%*0%&*0%'%-'*"+&#'/+'#%.-',%'1P2=H<=%%&<=H'.=F'!@W#<?./'>?<%=?%#'3%#%.&?@'7"B=?</E'



*+g')'''''[=F'6=$%&=.$<"=./'7"=H&%##'"='9DM<.=?%#:'-"=$&%./'[]T['

!"#$%$&'(+-/(,134$&-3&-/7(+'8$/(-&(0-1/0-3&$9-/(

1.=#'?%'KB<'.'J&P?PFP:'="B#'.R"=#'JB'FPR%/"JJ%&' /%#'F<AAP&%=$#'D"F%#'F%'D"M</<$P'B$</<#P#'
J.&'B='P?@.=$<//"='F%'$&"<#'.&?@<$%?$%#'$B=<#<%=#E'7%'KB%'="B#'&%D.&KB"=#'/%'J/B#:'?%'#"=$'/%#'
J"##<M</<$P#'"AA%&$%#'J.&'/%#'="BR%//%#'$%?@="/"H<%#'F%'/Q<=A"&D.$<"='%$'F%'/.'?"DDB=<?.$<"='
.W.=$'J.&$<?B/<V&%D%=$'J%&D<#'F%#'.R.=?P%#'F.=#'/%'F"D.<=%'F%'/Q.&?@<$%?$B&%'%$'F%'/.'D"N
FP/<#.$<"='%='$&"<#'F<D%=#<"=#E'4='J"B&&.<$'./"&#'.#J<&%&'O'B$</<#%&'?%#'$%?@="/"H<%#'J"B&'/%#'
<=$PH&%&' .B' ?qB&' FB' J&"?%##B#' F%' ?"=?%J$<"=' .&?@<$%?$B&./%:' $"B$' #JP?<./%D%=$' H&Y?%' .BL'
="BR%//%#'HP=P&.$<"=#'FQ"B$</#'=BDP&<KB%#'D"M</%#'F%'J/B#'%='J/B#'JB<##.=$#E'
7"DD%=$'J"B&&.N$N"='./"&#' &PB##<&' /.' ?"DM<=.<#"='%=$&%'D"M</<$P'J@W#<KB%:'D"M</<$P'D%=N
$./%' %$' D"M</<$P' =BDP&<KB%' F.=#' /Q"J$<KB%' FQB=' #%B/' .JJ.&%</' &PJ"=F.=$' .BL' M%#"<=#' F%#'
J&"A%##<"==%/#' x' 1.=#' KB%//%' D%#B&%' .N$N"=' M%#"<=' FQPKB<J%D%=$#' D"M</%#' %$' F%' KB%//%'
D.=<V&%'J"B&&.N$N"='/%#'%=&j/%&'F.=#'/.'J&.$<KB%'"&F<=.<&%'F%#'.&?@<$%?$%#'x'7"DD%=$'&PB#N
#<&' O' =%'J.#' FPJ"B<//%&' /%#'DP$@"F%#' ?"=?%J$B%//%#' <=F<R<FB%//%#' F%' $"B$%' #%=#<M</<$P' %$' F%'
$"B$%' ?"=?&P$BF%:' "M/<H.$"<&%D%=$' J&P#%=$%#' /"&#KBQ"=' ?"=n"<$' F%#' .DM<.=?%#' .&?@<$%?$BN
&./%#'#%=#P%#'#$<DB/%&'/%#'#%=#'%$'/%#'A.<&%'<=$%&.H<&'.R%?'/%'D</<%B'%=R<&"==.=$'x'

:'8'1-.3-/(

9MM.#'yE'b[]]+c:'(%'-6"7-"2/,.#2%:'I<D"H%#:'ky!'
i.F<//"'!ENyE:'3"BL'1E'b[]]+c:'(%#'AEE'2"$#',%#'$616*"22+-.*/$."-#:'!.&<#:'!5k'
i"B?@%r'!E'b[]T]c:'3%=?"=$&%'&P%//%'%$'D"M</<$P'R<&$B%//%:'SB#$%'B=%'KB%#$<"='F%'M"=b#c'#%=#:'
<='Q"3.1.$6'B.&$+%11%:'!.&<#:'2B&"J<.'J&"FB?$<"=#'
i%&KB%'9E'b[]]]c:'R*"+2S-%<'T-$&",+*$."-'8'1>6$+,%',%#'2.1.%+5'0+2/.-#<'i%/<='
i%&$@<%&'1E'b[]]mc:'Q6,.$/$."-#'#+&'1%'&6%1'%$'1%'B.&$+%1:'!.&<#:'/Q8.&D.$$.='
7"=.='-E'bT++]c:'U"-*%B".&'+-')&"?%$',>/&*0.$%*$+&%:'!.&<#:'/Q8.&D.$$.='
XBW"$'3E'bT++]c:'(%#'$&".#'*%&B%/+5',%'1>0"22%:'!.&<#:'I.AA"=$'
I%M.@.&'zEN7E'bT+gpc:'(%',%##.-',>/&*0.$%*$%<';.2+1/$."-'9&/)0.=+%'%$'&6,+*$."-',>.-*%&$.$+,%:'
3"KB%R.<&%:'{F<$<"=#'!.&%=$@V#%#'
I%'-"<H=%'zENIE'bT++,L<'(%#'6).#$62"1"9.%#'*"-#$&+*$.B%#:'!.&<#:'!&%##%#'B=<R%&#<$.<&%#''
;%o%//'9E:'><D"='8E9E'bT+*[c<'V+2/-')&"31%2'#"1B.-9:';z:'!&%=$<?%N8.//'
!P=%.B' zEN!E:' z".==%' !E:' X&"/%.B' 1E' b[]T]c:' (/' &%#$.$+$."-' ,%#' /23./-*%#' )0G#.=+%#' ,P+-'
2"-/#$S&%'*.#$%&*.%-'/))1.=+6%'8'U1/.&B/+5:'!.&<#:'!<?.&F''
!<?"='9E'b[]T]c:'U+1$+&%'-+26&.=+%'%$'/&*0.$%*$+&%'W'X-%'.-$&",+*$."-:'iY/%:'i<&0@|B#%&''
!"B##%'zENkE'bT++mc:'!.%&&%'O.3"+1%$<'*/&-%$#',%'*&"=+.#:'!.&<#:'IQ{JB&%'
3.W=.BF' 1E' b[]]pc:' U.-=' %##/.#' #+&' 1P/&*0.$%*$+&%' W' 6$+,%#' #+&' 1/' *"-*%)$."-' ,%' )&"?%$#' ,%'
1P/$%1.%&'YZ<';*/&)/<'(%'U"&3+#.%&<'!%.:'!.&<#:'I}8.&D.$$.=''
>?@s='1E'bT++mc:'(%')&/$.*.%-'&6@1%5.@:'['1/'&%*0%&*0%',+'#/B".&'*/*06',/-#'1>/9.&')&"@%##."--%1:'
-"=$&P./:'{F<$<"=#'I"H<KB%#'
C&<?'4E'bT++[c:'F%'1>.2)&6B.#.31%'%-'/&*0.$%*$+&%:'.-'I%#'7.@<%&#'FB'I959:'=~'p''
f.&%/.'kE'bT++gc:'\-$&%$.%-'/B%*:'J&"J"#'&%?B%<//<#'J.&'8E'�%DJA%:'I.'3%?@%&*0%'=~'p]g'

;*&-*1(

-./%0' 1%&"B<?@%' J&PJ.&%' B=%' $@V#%' <=$<$B/P%' ^'3PA/%L<"=' #B&' B=' "B$</' =BDP&<KB%' D"M</%'
FQ.<F%'O'/.'?"=?%J$<"='.&?@<$%?$B&./%'a'#"B#'/.'F<&%?$<"='FB'!&E'z%.=N!<%&&%'!P=%.B'O'/Q{?"/%'
;.$<"=./%'FQ9&?@<$%?$B&%'%$'FQ5&M.=<#D%'F%'CB=<#E'


