
HAL Id: halshs-00744924
https://shs.hal.science/halshs-00744924v1

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.

La tessiture d’un pas - Production sonore ordinaire de
l’usager

Gabriel Bérubé

To cite this version:
Gabriel Bérubé. La tessiture d’un pas - Production sonore ordinaire de l’usager. Ambiances in action
/ Ambiances en acte(s) - International Congress on Ambiances, Montreal 2012, Sep 2012, Montreal,
Canada. pp.171-176. �halshs-00744924�

https://shs.hal.science/halshs-00744924v1
https://hal.archives-ouvertes.fr


!"#$#%&'()*+(,-.-*/,0#1#!"#$%&'()*+*&,)-######2#343#

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

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

5.6)*(7#89:;89#

<:%==>?@#5).AB.-(#=CD//7#/E#F)CD*-(C-B)(#/E#5)(,/67(@#G).,C(#
6()B6(HIJI)(,/67(H.)CD*HE)#

12+'"-&'3./,)0'()*+1.,%23(-*%+.2,'#,-(4.,5.'01*&#1(.2,)5&60%+*&,)-.+)4.-3&5*&)67.
2&*8. +)4. &*-. #091&2. -#+2(-. ,55(%. *,. *3(. (+%-. ,5. *3(&%. &)3+9&*+)*-. +. %(+1. 0%9+).
-8'#3,)8:.;5*().,<(%1,,=(4.+-. 2,'#,-(%-7. *3(-(. -+'(. &)4&<&40+1-7. 4+&18. 0-(%-. ,5.
0%9+). #091&2. -#+2(-7. #+%*&2&#+*(. &). *3(. >%&*&)6. ,5. *3(. &''(4&+*(. +)4. #(%#(*0+1.
&)*(%#%(*+*&,).,5.*3&-.#+%*&*&,).98.#(%5,%'&)6.*3(&%.'0)4+)(.+2*&<&*&(-:.?3&-.#%,@(2*.
5,20-(-. -#(2&5&2+118. ,). -,'(. -,0)4-. >3&23. >(. 4(5&)(. 0-&)6. *3(. ),*&,). ,5. A*%+2(.
-,),%(B:.C(.2,)-&4(%.*3(.1+**(%.+-.*3(.-(*.,5.-,0)4-.*3+*.*3(.0-(%.1(+<(-.&).&*-.>+=(.
*3%,063.*3(.+2*&,)-.,5.3&-.,>).9,48.98.&)*(%+2*&)6.&).-,'(.>+8.,%.+),*3(%.>&*3.*3(.
-#+2(:. ?30-7. 5,,*-*(#. -,0)4-7. 60**0%+1. -,0)4-7. -,0)4-.40(. *,. 2,)*+2*.,5. 21,*3&)67.
(*2:7.9(2,'(.*3(.,9@(2*.,).>3&23.>(.5,20-:.

4,56#"$+7*+#%)$8*9%2.(&*+9-&,8*9,"&,9'(#)8*#"$()-"5*

./-0)'%,1%#&2,2)%#3(2$'*'%,,%#

KL.)-*C7(# MB*# 0B*-# ')N0(,-(# 7(0# I).,A(0# 7*I,(0# ALB,# ')/O(-# A(# )(CD()CD(# C)N.-*/,# ANP(7/''N#
.B-/B)# A(# 7.# -DN+.-*MB(# A(# 7L(&'N)*(,C(# 0/,/)(# MB/-*A*(,,(# A(0# B0.I()0# A.,0# 7L(0'.C(#
'B67*C#B)6.*,H#K(0#(&'7/).-*/,0#MB*#Q#0/,-#+(,N(0#0L*,0C)*P(,-#A.,0#7.#'/B)0B*-(#ALB,(#-DR0(#
(,#.)CD*-(C-B)(# S(,# C/B)0#A(# )NA.C-*/,@# TU3TV#+(,N(#.B# 0(*,#AB# 7.6/).-/*)(#A(# )(CD()CD(#
<:%==>?#S<?:=#;W:#3XYZ#F+6*.,C(0#.)CD*-(C-B).7(0#(-#B)6.*,(0VH##
%,#>CC*A(,-@# 7LB)6.,*-N# E.*-# AN0/)+.*0# '.)-*(# AB# MB/-*A*(,# A(# CD.CB,H# %,# MB(7MB(0# ANC(,[
,*(0@# 7(0# P*77(0# 0(# 0/,-# +N-.+/)'D/0N(0@# A/,,.,-# .*,0*# ,.*00.,C(# \# B,# ,/BP(.B# '.Q0.I(#
B)6.*,H#<(--(#NP/7B-*/,#,L(0-#'.0#.,/A*,(@#,/+6)(B0(0# 0/,-# 7(0# -).,0E/)+.-*/,0#(-# 7(0# *+[
'.C-0# 0B)# 7(0# +/A(0# A(# P*(# A(0# C*-.A*,0H# ?/BP(77(0# -Q'/7/I*(0# (-# C/,E*IB).-*/,0# B)6.*,(0@#
,/BP(.B&#+.-N)*.B&@#,/BP(77(0#+/6*7*-N0#B)6.*,(0# 0/,-@#'.)+*# -.,-#AL.B-)(0@#A(0#N7N+(,-0#
MB*#/,-#+/A*E*N#(-#)(ANE*,*00(,-#0.,0#C(00(#,/-)(#+.,*R)(#AL.'')ND(,A()#7.#P*77(H#
KL(&'N)*(,C(#0(,0*67(#MB/-*A*(,,(#A(#7.#P*77(#(,#.#A/,C#N-N#6/B7(P()0N(H#FB#,*P(.B#0/,/)(@#
,/B0#0/++(0#'.00N0#ALB,#(,P*)/,,(+(,-#)(7.-*P(+(,-#DN-N)/IR,(@#/]#7(#C/,C()-#A(#7.#P*77(#
N-.*-#C/+'/0N#A(#A*P()0(0#0/,/)*-N0@#\#B,(#C()-.*,(#E/)+(#ALD/+/IN,N*0.-*/,#0/,/)(H#^LB,(#
)*CD(00(#0/,/)(#MB.0*+(,-#0.,0#7*+*-(0@#*7#(0-#A/)N,.P.,-#6(.BC/B'#'7B0#A*EE*C*7(#AL(,-(,A)(#
7(0#+B7-*'7(0#0/,/)*-N0#MB(#7(#'.Q0.I(#0/,/)(#A(#7.#P*77(#'/B)).*-#/EE)*)#\#,/0#/)(*77(0H##

4)2*(1$'2,#&2,2)%#2)*',"')%#

W/,B+(,-.7# /)CD(0-)(# .B&# C/,E*IB).-*/,0#+B7-*'7(0# (-#+/BP.,-(0@# 7.# P*77(# (-# 0(0# (0'.C(0#
'B67*C0#/EE)(,-#.B&#/)(*77(0#A(0#C*-.A*,0#B,(#PN)*-.67(#0Q+'D/,*(#B)6.*,(H#=/BP(,-#/B67*N0#(,#
-.,-# MB(# C/+'/0*-(B)0@# C(0# +_+(0# *,A*P*AB0@# B0.I()0# MB/-*A*(,0# A(0# (0'.C(0# 'B67*C0# B)[
6.*,0@# '.)-*C*'(,-# '/B)-.,-# \# 7LNC)*-B)(# (-# \# 7L*,-()')N-.-*/,# *++NA*.-(# (-# '()'N-B(77(# A(#
C(--(#'.)-*-*/,#(,#(EE(C-B.,-#7(B)0#.C-*P*-N0#/)A*,.*)(0H#W.7I)N#-/B-@#).)(0#/,-#N-N#(-#0/,-#7(0#



34T#2#####T,A#`,-(),.-*/,.7#</,I)(00#/,#F+6*.,C(0@#W/,-)(.7#TU3T#

')/O(-0@#MBL*70#0/*(,-#A(#)(CD()CD(0@#.)-*0-*MB(0#/B#.B-)(0@#+(--.,-#(,#(&()IB(#C(0#'.)-*CB7.[
)*-N0#0/,/)(0H#
%,#(EE(-# 7(0#0/,0#A(#7.#P*77(#0/,-@#'7B0#0/BP(,-#MBL.B-)(+(,-

3
@#N-BA*N0#0(7/,#A(0#.CC('-*/,0#

7*N(0# .B&#6)B*-0# (-# .B&#+B7-*'7(0#,B*0.,C(0#MBL*70# (,I(,A)(,-H#F*,0*# *7# (,#ANC/B7(#A(0# 0/7B[
-*/,0# ,/)+.-*P(0# (-# AL*,IN,*()*(0# 0/'D*0-*MBN(0# MB*# P*0(,-# \# 7.# 0(B7(# A*+*,B-*/,# A(# 7(B)0#
*,-(,0*-N0#/B#\#(,#*0/7()#.B#+.&*+B+#7(#C*-/Q(,[.BA*-(B)#A(#C(0#0/,0#'()-B)6.-(B)0H##
K(# C/,-(&-(# 0/,/)(# B)6.*,# A.,0# 7(MB(7# 7LB0.I()# NP/7B(# \# 7LD(B)(# .C-B(77(# .# 0B6*#
Aa*,,/+6).67(0# CD.,I(+(,-0#A('B*0# 7.# E*,#AB#3b

(
# 0*RC7(@# .P(C# 7L.PR,(+(,-#A(# 7.#')(+*R)(#

*,AB0-)*.7*0.-*/,H#`7#(,#.#N-N#ALB,(#.BI+(,-.-*/,#0*I,*E*C.-*P(#AB#,/+6)(#A(#0/B)C(0#0/,/)(0#
)N'()-/)*N(0@#.*,0*#MB(#ALB,#.CC)/*00(+(,-#*+'/)-.,-#A(#7(B)0#,*P(.B&#0/,/)(0H#?N.,+/*,0#
C(--(# ')/7*EN).-*/,# A(0# 0/B)C(0# ,L.# '.0# (B# C/++(# 0(B7# (EE(-# MB(# C(7B*# A(# 7(B)0# 0B'()'/0*[
-*/,0@#(77(#.#0B)-/B-#')/P/MBN#B,(#D/+/IN,N*0.-*/,@#B,(#B,*E/)+*0.-*/,#A(#7L(,P*)/,,(+(,-#
0/,/)(H#K.#A*P()0*-N#A(0#0/,/)*-N0#'/BP.,-#_-)(#(,-(,AB(#.B-)(E/*0#A.,0#7L(0'.C(#'B67*C#0L(0-#
'(B#\#'(B#A*00*'N(H#^LB,#'.Q0.I(#0/,/)(#MB(#=CD.E()#S3c4cV#,/++().*-#d#D*[E*#e@#/]#\#'()-(#
AL/)(*77(0# 7(#C*-.A*,#'/BP.*-#NC/B-()#(-#(,-(,A)(#0/,#(,P*)/,,(+(,-#0/,/)(#0/B0#0(0# -(00*[
-B)(0#7(0#'7B0#P.)*N(0@#,/B0#0/++(0#AN0/)+.*0#(,-)N0#A.,0#B,(#R)(#0/,/)(#A/,-#7(#C.).C-R)(#
')*,C*'.7# (0-# C(7B*# ALB,# +.0MB.I(# MB.0*# -/-.7# A(0# 0*,IB7.)*-N0# 0/,/)(0# .B# ')/E*-# A(# C(77(0#
')(0MB(#B,*MB(0#AB#6)B*-#A(0#+/-(B)0H#^(#,/0# O/B)0@# *7# 0L.PR)(#A/,C#A*EE*C*7(@#(-#C(#A.,0# 7.#
'7B'.)-#A(#,/0#C(,-)(0#B)6.*,0@#AL(,-(,A)(#'.)#(&(+'7(#7(#7/,I#ALB,#6/B7(P.)A@#7L(.B#)B*00([
7()#A.,0#B,#C.,*P(.B@# 7(#6)B*00(+(,-#AN7*C.-#AB#P(,-#A.,0# 7(0#.)6)(0#/B# 7(#C)N'*-(+(,-#A(#
'.0#0B)#B,#0/7#(,#I).P*77/,0H#
<('(,A.,-#CL(0-#6*(,#C(#0B)#MB/*#7(#')/O(-#d#K.#-(00*-B)(#ALB,#'.0#e#C/,C(,-)(#0(0#*,-())/I.[
-*/,0H# `7# 0L.I*-# ALN-BA*()# C(0# 0/,/)*-N0@#+.-*R)(#')(+*R)(#A(# 7.# C/,0-)BC-*/,# 0/,/)(#A(# 7L(0[
'.C(#'B67*C#B)6.*,#+.7D(B)(B0(+(,-#)(7NIBN(#.B#0(C/,A#'7.,#0/,/)(@#(-#A(#7(0#E.*)(#)N0/,[
,()#\#,/BP(.BH# KL*AN(#,L(0-#'.0# *C*#AL(,-)()# C/++(#\# 7LD.6*-BA(#A.,0#B,(#'/0-B)(#A(# C/,[
E)/,-.-*/,@#/]#7(0#0/,0#A/*P(,-#_-)(#C/,-)f7N0@#+.g-)*0N0#(-#(,A*IBN0@#+.*0#'7B-f-#AL/BP)*)#A(#
,/BP(77(0#'/00*6*7*-N0#(,#+/6*7*0.,-#B,(#.--*-BA(#C)N.-*P(#(,P()0#7(0#0/,0H#!7B0#')NC*0N+(,-@#
*7#(0-#MB(0-*/,#A(#0L*,-N)(00()#.B&#')/ABC-*/,0#0/,/)(0#/)A*,.*)(0@#CL(0-[\[A*)(#\#-/B0#7(0#0/,0#
')/AB*-0#MB*@#\#')/EB0*/,@#(+'7*00(,-#A(# 7(B)0#-(&-B)(0@#I).*,0#(-# -*+6)(0# 7L(0'.C(#A(#,/-)(#
MB/-*A*(,@#+.*0#MB*# 0(#A*00*+B7(,-#A())*R)(#B,#A)f,(#B)6.*,

T
H#F*,0*# 0L/BP)(#B,#'.Q0.I(#0/[

,/)(#*,E*,*#A.,0#7(MB(7#*7#,/B0#(0-#*+'/00*67(#A(#-/B-#+.g-)*0()#(-#C/+')(,A)(#\#7.#E/*0H#
F7/)0@#,/,#0.,0#P/B7/*)#+(--)(#A(#Cf-N#C()-.*,(0#0/,/)*-N0#')/AB*-(0#A.,0#7L(,P*)/,,(+(,-@#
,/B0#.P/,0#Ah#+.7I)N#-/B-#C(,-)()#A.P.,-.I(#,/0#*,-N)_-0#0B)#C()-.*,0#-Q'(0#A(#')/ABC-*/,0#
0/,/)(0#/)A*,.*)(0@#\#0.P/*)#C(77(0#N+*0(0#B,*MB(+(,-#'.)#7(0#B0.I()0#A(#'.)#7(B)0#.C-*P*-N0#
MB/-*A*(,,(0# (-# /)A*,.*)(0# 0(# AN'7/Q.,-# A.,0# 7L(0'.C(# 'B67*C# B)6.*,H# `7# 0L.I*-# .7/)0# AL_-)(#
.--(,-*E#\#-/B0#C(0#0/,0#MB(#7(0#B0.I()0#7.*00(,-#A.,0#7(B)#0*77.I(#\#-).P()0#7(0#.C-*/,0#A(#7(B)#
')/')(#C/)'0#(,-).,-#(,#)(7.-*/,#ALB,(#+.,*R)(#/B#ALB,(#.B-)(#.P(C# 7L(0'.C(H#=/,0#A(#'.0@#
0/,0#IB--B).B&@#0/,0#AB0#.B&#C/,-.C-0#A(0#P_-(+(,-0@#(-CH#A(P*(,,(,-#7L/6O(-#0B)#7(MB(7#,/0#
/)(*77(0# 0/,-#'/)-N(0H#<(0#A(),*()0@# \# CD.MB(# *,0-.,-@# 0(#A*EEB0(,-#A.,0# 7L(0'.C(#(-# 7.*00(,-#
A(0# -).C(0# '.)E/*0# *,E*+(0# (-# 0/BP(,-# N'DN+R)(0@# +.*0# AN-()+*,.,-(0# A.,0# 7L(&'N)*(,C(#
0/,/)(#MB(#P*P(,-# 7(0#B0.I()0# O/B.,-# 7(#)f7(#\# 7.#E/*0#AL*,P(0-*I.-(B)0#(-#A(#-N+/*,0#A(#,/0#
.C-*/,0H#<(#0/,-#A/,C#C(0# -).C(0#0/,/)(0#')/AB*-(0#'.)# 7(0#B0.I()0#A.,0# 7(B)#MB/-*A*(,#MB*#
C/,0-*-B(,-#7.#6.0(#A(#,/-)(#-).P.*7H#
KL/6O(-#0B)#7(MB(7#C(#')/O(-#'/)-(#N-.,-#AN0/)+.*0#*A(,-*E*N@#B,(#MB(0-*/,#0(#'/0(@#\#0.P/*)#A(#
MB(77(#+.,*R)(#(0-[*7#'/00*67(#A(#E.*)(#(,-(,A)(#C(0#0/,0@#C(0#-).C(0#0/,/)(0#i#</++(,-#(,#
.))*P()#\#7(B)#)(A/,,()#B,(#(&*0-(,C(#0/,/)(#i#K(#+/Q(,#7(#'7B0#*,A*MBN#(-#7(#'7B0#'()-*,(,-#

############################################################################
D:.E(01(-.F0(1F0(-.%(23(%23(-.,)*.$*$.(55(2*0$(-.-0&<+)*.0)(.+##%,23(.#10-.F0+1&*+*&<(7.),*+''()*.1(-.
%&23(-.*%+<+0".4$<(1,##$-.+0.1+9,%+*,&%(.GH!EE;I:.
J:.KL(55(*.4(.4%M)(.0%9+&).,0.9,0%4,).-(.2+%+2*$%&-(.#+%.1+.#%$-()2(.4+)-.0).()-('91(.-,),%(.4L0)(.
-*%+*(.2,)-*+)*(7.4(.3+0*(0%.-*+91(.(*.-+)-.<+%&+*&,).),*,&%(.4L&)*()-&*$:.N).O06,8+%4.P:QR:.S.?,%60(.T:7.
U.V.1L$2,0*(.4(.1L()<&%,))('()*.-,),%(7.%$#(%*,&%(.4(-.(55(*-.-,),%(-.W7.#+6(.JX:.



!"#$#%&'()*+(,-.-*/,0#1#!"#$%&'()*+*&,)-######2#34Z#

(0-#0(7/,#,/B0#AL*,-()P(,*)#A*)(C-(+(,-#A.,0#7L(0'.C(#'B67*C#.E*,#A(#)(CB(*77*)#,/0#A/,,N(0#\#
+_+(#7L(&'N)*(,C(@#CL(0-[\[A*)(#(,#-).*,#A(#0(#E.*)(#(-#A(#0LN')/BP()H#K(#6B-# *C*#,LN-.,-#'.0#
-.,-#A(#ANP(7/''()#B,#')/O(-#.)-*0-*MB(#(0-DN-*MB(@#+.*0#'7B-f-#A(#-).,0E/)+()#7L(&'N)*(,C(#
0/,/)(#/)A*,.*)(#A(#7LB0.I()#(,#B,(#.B-)(#'7B0#(&-)./)A*,.*)(@#.E*,#(,-)(#.B-)(0#A(#7B*#E.*)(#
')(,A)(#C/,0C*(,C(#A(0#A*P()0(0#0/,/)*-N0#MBL*7#')/AB*-H#

5,#-)26%$#*%#)%17%)17%#1)0"$'2,#

;,(#A(0#0'NC*E*C*-N0#A(#C(#')/O(-#C/))(0'/,A#.B# E.*-#AL.A/'-()#B,(#.'')/CD(#A(#)(CD()CD(#
C)N.-*/,H#%,#(EE(-# 7(0# E*,.7*-N0#0/BD.*-N(0#,(#0/,-#'.0#B,*MB(+(,-#C(77(0#A(# E.*)(#P*P)(#B,(#
(&'N)*(,C(# '.)-*CB7*R)(# /B# AL(&NCB-()# B,(# '()E/)+.,C(# .)-*0-*MB(@# +.*0# 6*(,# C(77(# A(# )N[
'/,A)(#\#C()-.*,0#MB(0-*/,,(+(,-0#(-#.*,0*#C/,0-)B*)(#B,#0.P/*)H#
K.# )(CD()CD(# C)N.-*/,# S5/00(7*,#j# K(#</IB*(C@# TUUYV#')/'/0(#.*,0*# A(# C/,0-)B*)(# C(# 0.P/*)#
.B-/B)# ALB,(# N-)/*-(# C/77.6/).-*/,# (,-)(#B,(# C/,,.*00.,C(#MB*# ')/P*(,-# A*)(C-(+(,-#A(# 7.#
').-*MB(#(-#B,(#.B-)(#'7B0#-DN/)*MB(H#KL*AN(#(0-#A(#')/CNA()#\#A(0#.77()0#(-#)(-/B)0#C/,0-.,-0#
(,-)(#)NE7(&*/,#(-#/'N).-*/,@#(-#MB(#CL(0-#A(#C(#P.[(-[P*(,-@#A(#C(--(#.B-/[*,E7B(,C(#A(# 7LB,#
0B)#7L.B-)(#MB(#7.#C/,,.*00.,C(#0(#C/,0-)B*).H##
F*,0*# 7(#')/67R+(#A(#)(CD()CD(#MB(#,/B0#-).*-/,0#')(,A#0(0#/)*I*,(0#AB#E.*-#MB(# 7LB0.I()#\#
-).P()0#0(0#AN'7.C(+(,-0@#+/BP(+(,-0@#I(0-(0#(-#.C-*/,0#MB/-*A*(,0@#')/AB*-#A(0#0/,0H#<(0#
0/,0@#-).C(0#0/,/)(0# 7.*00N(0#'.)# 7LB0.I()#\#+_+(#0(0#(&'N)*(,C(0#/)A*,.*)(0#A(# 7.#P*77(@#,(#
E/,-#'/B)-.,-#'.0#7L/6O(-#ALN-BA(0#0'NC*E*MB(0H#K.#)*CD(00(@#7.#P.)*N-N@#7.#MB.,-*-N#(-#7.#MB.7*-N#
A(#C(--(#')/ABC-*/,#0/,/)(#/)A*,.*)(#(-#B0.IR)(@#+N)*-(#0(7/,#,/B0#B,(#.--(,-*/,#'7B0#0/B[
-(,B(#(-#AL_-)(#7.)I(+(,-#.'')/E/,A*(H#
=B*P.,-# C(--(# *AN(@# '7B0*(B)0# MB(0-*/,0# 0B)I*00(,-H# ?/B0# ,a(,# ')N0(,-/,0# *C*# MB(# A(B&@# \#
0.P/*)#k#

•  lB(70#-Q'(0#AL*,E/)+.-*/,0#7(0#-).C(0#0/,/)(0#')/AB*-(0#'.)#7(0#B0.I()0#\#-).P()0#7(B)0#
.C-*/,0#0/,/)(0#/)A*,.*)(0#A/,,(,-[(77(0#0B)#7L(0'.C(@#7(#0/,#(-#7LB0.I()#i#

•  ;,(#E/*0#)NPN7N(0@#MB(70#(EE(-0#C(0#-).C(0#0/,/)(0#/,-[(77(0#0B)#7(#C/+'/)-(+(,-#(-#7(0#
C/,AB*-(0#A(0#B0.I()0#i#

FE*,#A(# )N'/,A)(#\#C(0#MB(0-*/,0@#,/-)(#')(+*R)(#DQ'/-DR0(#(0-#A/,C#AL/)A)(#+N-D/A/7/[
I*MB(H#?/B0#'(,0/,0#MB(#7(0#+N-D/A(0#.C-B(77(0#(,#0C*(,C(0#DB+.*,(0#(-#(,#0C*(,C(0#'/B)#
7L*,IN,*(B)@#7.)I(+(,-#B-*7*0N(0@#0(#A/*P(,-#AL_-)(#)(,/BP(7N(0H#%,#C(#0(,0@#*7#N-.*-#,NC(00.*)(#
ALN-(,A)(#,/0# )(CD()CD(0#P()0#AL.B-)(0#A/+.*,(0#C/++(#C(7B*#A(# 7L.)-# 0/,/)(H#m#'.)-*)#A(#
C(0# .''/)-0@# ,/B0# .P/,0# E/)+B7N# ,/-)(# DQ'/-DR0(@# 0/*-#k# 7L*,-NI).-*/,# A(# A*0'/0*-*E# 0/,/)(#
A.,0# 7L(0'.C(#'B67*C#B)6.*,#'()+(--).#A(#C.-.7Q0()#A(0#A/,,N(0#0(,0*67(0# *00B(0#A(# 7L(&'N[
)*(,C(#0/,/)(#A(#7LB0.I()H#
?/B0# C)/Q/,0#MB(# CL(0-#'.)# 7L*,-NI).-*/,#ALB,#A*0'/0*-*E# 0/,/)(#A.,0# 7L(0'.C(#'B67*C#B)6.*,#
MBL*7#0().#'/00*67(#A(#)N'/,A)(#\#,/0#MB(0-*/,,(+(,-0H#%,#(EE(-@#B,(#E/*0#MB(#,/B0#.P/,0#7(0#
/B-*70#,/B0#'()+(--.,-#A(#+(--)(#7LB0.I()#A.,0#A(0#0*-B.-*/,0#'.)-*CB7*R)(0#S5.)E*,n(7@#3cY4V#
(-#A(#'/BP/*)#(&.C()6()# 7.# 0(,0*6*7*-N#0/,/)(#A(#C(#A(),*()@#,/B0#'/BP/,0#ANP(7/''()#B,(#
DQ'/-DR0(#A(# -).P.*7H# F*,0*# ,/B0# C)/Q/,0#MB(# 7(0# -).C(0# 0/,/)(0@# (-# ,/-.++(,-# C(77(0# A(0#
'.0#A(0#B0.I()0@#0/,-#A(0#+.)MB(B)0#0/,/)(0#A(#7L*A(,-*-N#ALB,#7*(BH#
K(#A*0'/0*-*E#0/,/)(#d#K.#-(00*-B)(#ALB,#'.0#e#A(P*(,-#A/,C#B,#/B-*7#+N-D/A/7/I*MB(#'()+(-[
-.,-#7L.CCR0#\#A(#,/BP(77(0#A/,,N(0#0B)#7(#0(,0*67(#0/,/)(H#FE*,#A(#'/BP/*)#)(,A)(#C/+'-(#A(#
C(0#0*-B.-*/,0#ALNC/B-(0#'.)-*CB7*R)(0#(-#A(#7L(&'N)*(,C(#MBa(,#E/,-#7(0#B0.I()0@#B,#')/-/C/7(#
+N-D/A/7/I*MB(#(0-#+*0#(,#'7.C(#\#CD.MB(#')N0(,-.-*/,#AB#')/O(-H##
K(#AN)/B7(+(,-#A(#CD.MB(#')N0(,-.-*/,#')(,A#7.#E/)+(#ALB,#/B#A(#'7B0*(B)0#'.)C/B)0#A.,0#
7(0#(0'.C(0#'B67*C0#A(#7.#P*77(H#%,#.+/,-#AB#CD/*&#A(#C(0#'.)C/B)0@#B,(#)NE7(&*/,#(0-#+(,N(#
.E*,# A(# C*67()# 7(# -).O(-# 7(# '7B0# '()-*,(,-H# =.# AB)N(# A/*-# _-)(# C/+')*0(# (,-)(# TU#+*,B-(0# (-#
3#D(B)(#'/B)# 7(0#'7B0# 7/,I0H# `7# A/*-# C/+')(,A)(#A*EEN)(,-0# -Q'(0#AL(0'.C(0#'B67*C0@# O.)A*,0@#
0MB.)(0@# )B(0@#6/B7(P.)A0@#(-CH@#C(0#A(),*()0#0(#A(P.,-#6*(,#NP*A(++(,-#AL_-)(# E)NMB(,-N0#
'.)# A(0# B0.I()0H# ;,(# E/*0# 7(# '.)C/B)0# *A(,-*E*N@#+B,*0# AB# A*0'/0*-*E# ,/B0# '.)C/B)/,0# 7(A*-#



34"#2#####T,A#`,-(),.-*/,.7#</,I)(00#/,#F+6*.,C(0@#W/,-)(.7#TU3T#

-).O(-#0B*P*#'.)#B,(#.B-)(#'()0/,,(#E*7+.,-#(,#C.A).I(# 7.)I(#,/,#0'NC*E*MB(+(,-# 7.#')(0-.[
-*/,@#+.*0#'7B0#A*)(C-(+(,-#7(0#.B-)(0#B0.I()0#0*-BN0#.B&#.7(,-/B)0H#K(#C.+N).+.,#A/*-#.*,0*#
0(# -(,*)#(-# C/,0()P()#B,(#A*0-.,C(# 0BEE*0.,-(#'.)# ).''/)-#\#,/B0#'/B)#,(#'.0#.--*)()#/B-)(#
+(0B)(#7L.--(,-*/,#A(#7LB0.I()#0B)#7.#'()E/)+.,C(H#K(#6B-#(0-#A(#0B)')(,A)(#7(0#B0.I()0#A.,0#
7(B)#MB/-*A*(,H#?/B0#,(#0/BD.*-/,0#'.0#C)N()#7LNPN,(+(,-@#+.*0#0*+'7(+(,-#,/B0#*+'7.,-()#
A.,0# 7L(0'.C(#'B67*C#B)6.*,#(-#C/+')(,A)(#A(#MB(77(#+.,*R)(#C(0#N)B'-*/,0#0/,/)(0#-).,0[
E/)+(,-#7L(&'N)*(,C(#0/,/)(#A(0#B0.I()0#(-#MB(77(0#0/)-(0#AL*,E/)+.-*/,0#(77(0#'(BP(,-#,/B0#
E/B),*)H#
KL*AN(#(0-#.B00*#A(#E.*)(#'.)-*C*'()#A*)(C-(+(,-#7(0#B0.I()0H#F*,0*#CD.MB(#'.)-*C*'.,-#'(B-#0(#
+B,*)#AB#A*0'/0*-*E#(-#AN.+6B7()#A.,0#7L(0'.C(#'B67*CH#m#7.#0B*-(#AB#-(+'0#A(#'.)C/B)0@#B,(#
0N.,C(#A(#)(0-*-B-*/,#0()P*).#.B&#'.)-.I(0#A(0#(&'N)*(,C(0#A(#CD.CB,#(-#P*(,A).#.*,0*#(,)*[
CD*)#(,C/)(#A.P.,-.I(#7.#C/,,.*00.,C(#0B)# 7(0#-(,.,-0#(-#.6/B-*00.,-0#A(0#-).C(0#0/,/)(0#\#
7L*,-N)*(B)#A(#7L(&'N)*(,C(#0/,/)(H#

!%#*'&-2&'$'8#&2,2)%#

K(# ')/O(-# d#K.# -(00*-B)(# ALB,# '.0#e# ')(,A# A/,C# '7B0# ')NC*0N+(,-# 7.# E/)+(# ALB,# A*0'/0*-*E#
0/,/)(H#`7#0(#C/,C(,-)(#0'NC*E*MB(+(,-#0B)#7(0#-).C(0#0/,/)(0#A(#d#'.0#e#')/AB*-(0#'.)#7LB0.[
I()#A.,0#7L(0'.C(#'B67*C#B)6.*,H#FE*,#A(#7(0#E.*)(#(,-(,A)(@#7(#A*0'/0*-*E#.#'/B)#6B-#A(#C.'-()#
7L.--(,-*/,# .BA*-*P(# A(# 7LB0.I()# \# 7L.*A(# A(# C(0# 0/,/)*-N0# '.)-*CB7*R)(0@# (-# .*,0*# 7B*# (,# E.*)(#
')(,A)(# C/,0C*(,C(H# KL*,-NI).-*/,#A(# C(#A*0'/0*-*E# 0/,/)(#\#+_+(# 7(# C/,-(&-(#B)6.*,#,/B0#
'()+(-# A(# +(--)(# 7LB0.I()# A.,0# A(0# 0*-B.-*/,0# ALNC/B-(# '.)-*CB7*R)(0# S5.)E*,n(7@# 3cY4V# (-#
.*,0*#AL(,#(&.C()6()#7.#0(,0*6*7*-N#0/,/)(H#!/B)#(,#.))*P()#\#C(#,*P(.B#A(#C/,0C*(,C(#0/,/)(@#
A*EEN)(,-0#+/Q(,0# 0/,-#ANP(7/''N0#(-# CD.'(.B-N0#'.)# -)/*0#I).,A0#')*,C*'(0#A(#C.'-.-*/,0#
A(#7L.--(,-*/,#0/,/)(#\#0.P/*)#7L.+'7*E*C.-*/,@#7.#-).,0E/)+.-*/,#(-#7.#)N'N-*-*/,H#
K(#')(+*()#A(#C(0#')*,C*'(0#C/,0*0-(#0*+'7(+(,-#\#.BI+(,-()#7L*,-(,0*-N#0/,/)(#A(0#0/,0#A(#
'.0H#!.)# 7.#0B*-(@# 7.#,.-B)(#AB#0/,@#CL(0-[\[A*)(#0.#E.C-B)(@#(0-#CD.,IN(#o#'.)#(&(+'7(#7(#0/,#
A(# '.0# 0B)# 7(# 6N-/,# 0(#+/A*E*(# (,# C(7B*# ALB,# 0/,# 0B)# B,(# 0B)E.C(#+N-.77*MB(H# K(# A(),*()@#
MB.,-#\#7B*@#O/B(#0B)#7.#)Q-D+*C*-N#AB#0/,#A.,0#7(#-(+'0#(-#7.#AB)N(#\#7L.*A(#AL(EE(-0#C/++(#
C(B&#A(#AN7.*#(-#A(# -(+'/H#<L(0-#A/,C#\# 7L.*A(#A(#C(0# -)/*0#N7N+(,-0#MB(#,/B0#.77/,0# E.*)(#
P*P)(#\#7LB0.I()#B,(#.B-)(#(&'N)*(,C(#0/,/)(#MB(#C(77(#A/,-#*7#.#7LD.6*-BA(H#KL/)A*,.*)(#0/,/)(#
A(P*(,-#.7/)0#7a(&-)./)A*,.*)(#0/,/)(H#
K(0# /6O(C-*E0# N-.,-#+.*,-(,.,-# 6*(,# C7.)*E*N0@# *7# (0-# '/00*67(# A(# ')NC*0()# A(# MB(77(#+.,*R)(#
C/,C)R-(+(,-# 7(# A*0'/0*-*E# 0/,/)(# ')(,A).# '7.C(# A.,0# 7L(0'.C(H# FE*,# A(# ,/B0# IB*A()# A.,0#
C(--(#AN+.)CD(@#,/B0#.P/,0#(EE(C-BN#B,#N-.-#A(#7L.)-#(,#C(#MB*#C/,C(),(#7(0#A*EEN)(,-0#-Q'(0#
A(#')/O(-0#.)-*0-*MB(0#.Q.,-#B,#).''/)-#.P(C#7(#0/,@#7L(0'.C(#'B67*C#(-#0(0#B0.I()0H#?/B0#,a(,#
')N0(,-/,0#*C*#MB(#-)/*0#AL(,-)(#(B&#MB*#,/B0#0(+67(,-#7(0#'7B0#'()-*,(,-0#(-#MB*#/,-#*,E7B(,[
CN#7.#C/,C('-*/,#A(#,/-)(#A*0'/0*-*EH#
K(# ')/O(-# d#K.# -(00*-B)(# ALB,# '.0#e# 0(# 0*-B(# '7(*,(+(,-# A.,0# 7.# 7*I,N(# A(0# d#=/B,Ap.7n0#e#
ANP(7/''N0# A('B*0# 7(0# .,,N(0# 3c4U@#+.*0# 0B)-/B-# A.,0# 7(0#+B7-*'7(0# AN)*PN0# MB*# 0L(,# 0/,-#
0B*P*0H#!.)#(&(+'7(# 7L.)-*0-(#q(00*C.#rD/+'0/,@#.P(C#0/,#sBP)(#0/,/)(#d#t.7n*,I#W.CD*,(@#
TUUZ#e@#')/'/0(#B,#A*0'/0*-*E#MB*#'()+(-#AL.+'7*E*()#(,#-(+'0#)N(7#7(0#0/,0#A(#'.0H#KLB0.I()#
+B,*#ALB,#C.0MB(#ALNC/B-(#(-#A(#+*C)/'D/,(0# *,-NI)N0#A.,0# 0(0# 0/B7*()0@# 0(#AN'7.C(#A.,0#
7L(,P*)/,,(+(,-# B)6.*,# (,# (,-(,A.,-# 7(0# A*EEN)(,-0# 0/,0# MBL*7# ')/P/MB(# (,# *,-().I*00.,-#
.P(C#7(0#-(&-B)(0#A(#0/70H#^.,0#7(#')/O(-#d#=/,*C#<*-Q@#TUUT#e@# 7LB0.I()#A/*-#(,E*7()#B,(#0/)-(#
A(#P_-(+(,-#'()+(--.,-#AL(,-)()#(,#A*.7/IB(#,/,#0(B7(+(,-#.P(C#7(0#0/,0#A(#7L(,P*)/,,([
+(,-@#+.*0#.B00*#.P(C#B,(#'.,/'7*(#AL.B-)(0#N7N+(,-0#-(70#MB(#7.# 7B+*,/0*-N#(-# 7(#AN'7.C([
+(,-#A(#0/,#C/)'0H#KL(,0(+67(#A(0#A/,,N(0#.*,0*#C.'-N(0#0/,-#'.)#7.#0B*-(#-).,0E/)+N(0#(-#
A*EEB0N(0#'.)#7a*,-()+NA*.*)(#ALB,#C.0MB(#ALNC/B-(@#(-#C(#(,#-(+'0#)N(7H#K.#6.,A(#0/,/)(#(,#
(0-#A/,C#B,(@#/)*I*,.7(@#')/')(#.B#C/,-(&-(#(-#.B&#A*P()0#'.).+R-)(0#MB(#7LB0.I()#.B).#7B*[
+_+(#N-.67*0#'.)#0(0#*,-().C-*/,0#.P(C#7L(0'.C(H#G*,.7(+(,-#?*C/7.0#?.+6)B#,/B0#')/'/0(@#



!"#$#%&'()*+(,-.-*/,0#1#!"#$%&'()*+*&,)-######2#34X#

\#-).P()0#0/,#')/O(-#*,-*-B7N#d#KLD/++(#(,C(*,-(@#TUU4#e@#B,#A*0'/0*-*E#C.'.67(#A(#C.'-()#(-#
A(#A*EEB0()#0*+B7-.,N+(,-#7(0#0/,0#A(#7L(,P*)/,,(+(,-#A.,0#7(MB(7#*7#0(#AN'7.C(H#
W*0# \# '.)-# 7L*,-N)_-# -(CD,*MB(# A(# C(0# A*EEN)(,-0# ')/O(-0@# CD.CB,# AL(,-)(# (B&# .# .--*)N# ,/-)(#
.--(,-*/,# )(7.-*P(+(,-#\# 7.#+.,*R)(#A/,-# *7# '()+(-#AL(,-)()#(,# )(7.-*/,#.P(C# 7.#A*+(,0*/,#
0/,/)(H#!)(+*R)(+(,-#-/B0#B-*7*0(,-#7(0#0/,0#/)A*,.*)(0#A(#7.#P*77(#C/++(#N7N+(,-#')(+*()#
A(#7(B)0#C/+'/0*-*/,0H#K(#+/BP(+(,-#A(0#'.)-*C*'.,-0#A(P*(,-#.B00*#B,#N7N+(,-#+/-(B)#A(#
7.#C/+'/0*-*/,@#+(--.,-#.*,0*#7L.CC(,-#0B)#7(#)f7(#AB#C/)'0#A(#7LB0.I()#A.,0#7L(0'.C(#(-#P*0[\[
P*0#A(#0/,#'/-(,-*(7#(,#-.,-#MB(#')/ABC-(B)#A(#0/,0H#G*,.7(+(,-#-/B0#(&'7/)(,-#.B00*@#+.*0#\#
A(0# ,*P(.B&# A*EEN)(,-0@# ,/,# 0(B7(+(,-# 7L(&'N)*(,C(# 0/,/)(# *,A*P*AB(77(# A(# 7LB0.I()@# +.*0#
.B00*#7.#+.,*R)(#A/,-#C(77([C*#*,-().I*-#.P(C#C(77(#Aa.B-)B*H#
m#'.)-*)#A(#C(0#A*EEN)(,-0#')/O(-0#.)-*0-*MB(0@#,/B0#.P/,0#'B#C/,C(P/*)#7(#')/O(-#d#K.#-(00*-B)(#
ALB,#'.0#eH# `7#0L.I*-#A/,C#ALB,#A*0'/0*-*E#MB*@#\# 7L*+.I(#A(#d#t.7n*,I#W.CD*,(@#TUUZ#e@#C.'-(#
7(0#0/,0#A(0#'.0#\#7L.*A(#A(#+*C)/'D/,(0#0*-BN0#A.,0#7(0#CD.B00B)(0@#7(0#-).,0E/)+(,-#(-#7(0#
A*EEB0(,-#(,#-(+'0#)N(7#A.,0# 7L(0'.C(#\# 7L.*A(#A(#D.B-['.)7(B)0# *,-NI)N0#A.,0#B,#0.C[\[A/0@#
0L*,0'*).,-# C(--(# E/*0[C*# AB# ')/O(-# A(# d#KLD/++(# (,C(*,-(@# TUU4#eH# K(# A*0'/0*-*E# C/+'/)-(#
E*,.7(+(,-#7L(,0(+67(#A(0#C/+'/0.,-0#,NC(00.*)(0#.B#+/A(7.I(#A(0#0/,0#A(#'.0#0B*P.,-#7(0#
A*EEN)(,-0#')*,C*'(0#ANP(7/''N0#(,#.+/,-H#
</,-).*)(+(,-# \# A(B&# A(0# ')/O(-0# ')N0(,-N0@# 7(0# 0/,0# C.'-N0# '(BP(,-# _-)(# (,-(,AB0# '.)#
7L(,0(+67(# A(0# B0.I()0# ')N0(,-0# A.,0# 7L(0'.C(# .B# +/+(,-# A(# 0.# ')N0(,-.-*/,@# 7L/6O(C-*E#
,LN-.,-# '.0# B,*MB(+(,-# A(# E.*)(# P*P)(# B,(# (&'N)*(,C(# 0/,/)(# *,A*P*AB(77(@#+.*0# AL_-)(# .B#
'7B0#')/CD(#A(#7L(&'N)*(,C(#0/,/)(#/)A*,.*)(#PNCB(#'.)#7(0#B0.I()0@#(-#A/,C#A(#7(0#)(O/*,A)(#
')NC*0N+(,-# A.,0# C(0# 0*-B.-*/,0# A(# '.)-.I(0# AB# 0(,0*67(H# ^(B&# -Q'(0# ALNPN,(+(,-0# 0/,-#
.*,0*#')/'/0N0H#^LB,(#'.)-@#7L.)-*0-(#0L*++*0C(#7B*[+_+(#A.,0#7(#MB/-*A*(,#A(#7.#P*77(H#`7#0L.I*-#
.7/)0#ALB,(#'()E/)+.,C(#.)-*0-*MB(#/]#,/B0#0/++(0#.+(,N0#\#,/B0#AN'7.C()#A.,0#7L(0'.C(#
'B67*C#B)6.*,#,/B0#*,-NI).,-#(-#0*+B7.,-#7(0#I(0-(0#(-#C/+'/)-(+(,-0#D.6*-B(70#A(0#B0.I()0#
MB*#Q#0/,-#')N0(,-0@#0(B70#7(0#0/,0#A(#,/0#')/')(0#'.0#0/,-#+.I,*E*N0@#C)N.,-#.*,0*#B,(#-/B-(#
.B-)(#(&'N)*(,C(#0/,/)(H#^L.B-)(#'.)-@#C(#0/,-#7(0#B0.I()0@#A(P(,.,-#.7/)0#'.)-*C*'.,-0@#MB*#
+B,*0#AB#A*0'/0*-*E@#AN.+6B7(,-#A.,0#7L(0'.C(#'B67*C#(-#(,-)(,-#(,#C/,-.C-#A*)(C-(+(,-#.P(C#
7.#+.-*R)(#0/,/)(#MBL*70#')/AB*0(,-H#
KLB-*7*0.-*/,@#(-#0B)-/B-#7.#')N0(,C(#AB#A*0'/0*-*E#0/,/)(#A.,0#7L(0'.C(#'B67*C#B)6.*,@#0()P*).#\#
')/P/MB()#A(0#0*-B.-*/,0#ALNC/B-(0#'.)-*CB7*R)(0@#MB*#\# 7(B)#-/B)# *,E7B()/,-#0B)# 7L(&'N)*(,C(#
0/,/)(# MB/-*A*(,,(# A(0# B0.I()0H# ?/B0# '/B))/,0# .*,0*# 0.*0*)# C(0#+/+(,-0# (-# .CCNA()# \# A(#
,/BP(77(0#A/,,N(0#0B)#7(#)f7(#A(0#-).C(0#0/,/)(0@#(-#C(#,/,#0(B7(+(,-#<&+# 7(0#/60()P.-*/,0#
(-#7(#P*0*/,,(+(,-#+.#,-*(%&,%&.A(0#P*AN/0#C.'-N(0#7/)0#A(0#'()E/)+.,C(0@#+.*0#.B00*#<&+#A(0#
)(-/B)0#AL(&'N)*(,C(0#+(,N(0#\#7.#0B*-(#A(#7LNPN,(+(,-H#
K(#A*0'/0*-*E#A(P*(,-#A/,C#\#7.#E/*0#B,#/B-*7#+N-D/A/7/I*MB(#,/B0#0()P.,-#A(#AN0-.6*7*0.-(B)#
A(# 7L(&'N)*(,C(# 0/,/)(# A(0# B0.I()0# '7/,IN0# A.,0# 7(B)# MB/-*A*(,,(-N# (-# B,#+/Q(,# A(# 7(0#
*++()I()@# A(# 7(0# C/,E)/,-()#A*)(C-(+(,-# \# 7.#+.-*R)(# 0/,/)(# -/B-# (,# 7(0# NP(*77.,-# \# C(--(#
A*+(,0*/,H#

9080)%,1%&#

FBI/Q.)A# qH[GH@# r/)IB(# uH# S3ccXV@# V. 1L$2,0*(. 4(. 1L()<&%,))('()*7. %$#(%*,&%(. 4(-. (55(*-. -,Q
),%(-@#W.)0(*77(@#9A*-*/,0#!.)(,-DR0(0#
5.)E*,n(7#uH#S3cY4V@#E*04&(-.&).!*3),'(*3,4,1,68@#%,I7(p//A#<7*EE0@#?q@#!)(,-*C([u.77#
5/00(7*,#!H@#K(#</IB*(C#9H#SA*)HV#STUUYV@#K+.%(23(%23(.2%$+*&,)7.#,0%.0)(.2,'#%$3()-&,).4(.1+.
%(23(%23(.().#%+*&F0(.+%*&-*&F0(@#lBN6(C@#!)(00(0#A(#7LB,*P()0*-N#AB#lBN6(C#
=CD.E()#:HWH#S3c4cV@#K(.#+8-+6(.-,),%(@#!.)*0@#qH[<H#K.--R0#



34Y#2#####T,A#`,-(),.-*/,.7#</,I)(00#/,#F+6*.,C(0@#W/,-)(.7#TU3T#

:($%()#

5.6)*(7#8N)B6N#(0-#.)CD*-(C-(#AB#'.Q0.I(@#*7#'/B)0B*-#.C-B(77(+(,-#B,#A/C-/).-#(,#.)CD*-(C[
-B)(#0B)#7L(&'N)*(,C(#0/,/)(#(-#7(#A(0*I,#B)6.*,#.B#0(*,#AB#K.6/).-/*)(#<:%==>?@#<?:=#;W:#
3XYZ#.+6*.,C(0#.)CD*-(C-B).7(0#(-#B)6.*,(0H#6()B6(HIJI)(,/67(H.)CD*HE)#
#


