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mlmri^qfbavk^jf`^=s^mlmri^qfbavk^jf`^=s^mlmri^qfbavk^jf`^=s^mlmri^qfbavk^jf`^=s^k=k=k=k=
jrphrpo^qqbkjrphrpo^qqbkjrphrpo^qqbkjrphrpo^qqbk====
 

eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉeìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉeìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉeìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ====ëíê~íÉÖáÉØå=ëíê~íÉÖáÉØå=ëíê~íÉÖáÉØå=ëíê~íÉÖáÉØå=
î~å=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=î~å=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=î~å=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=î~å=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=====
 

^CtJê~ééçêí=NORM=

áå=çéÇê~ÅÜí=î~å=
 



 



 
 

^äíÉåÄìêÖ=C=tóãÉåÖ~^äíÉåÄìêÖ=C=tóãÉåÖ~^äíÉåÄìêÖ=C=tóãÉåÖ~^äíÉåÄìêÖ=C=tóãÉåÖ~====b`lildfp`e=lkabowlbhb`lildfp`e=lkabowlbhb`lildfp`e=lkabowlbhb`lildfp`e=lkabowlbh====

====

mlmlmlmlmri^qfb=avk^jf`^=s^kmri^qfb=avk^jf`^=s^kmri^qfb=avk^jf`^=s^kmri^qfb=avk^jf`^=s^k====
jrphrpo^qqbkjrphrpo^qqbkjrphrpo^qqbkjrphrpo^qqbk====
====
eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=î~å=eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=î~å=eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=î~å=eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=î~å=
ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇ=====
 

^CtJê~ééçêí=NORM=

aK=_çëI=gK=î~å=_ÉääÉI=mKtK=dçÉÇÜ~êíI=pK=î~å=táÉêÉå=C==
oK=vÇÉåÄÉêÖ=
 

^äíÉåÄìêÖ=C=tóãÉåÖ~=b`lildfp`e=lkabowlbh=_s=
cÉ~åïßäÇÉå=
OMMV=

 



 

 

mêçàÉÅíåìããÉêmêçàÉÅíåìããÉêmêçàÉÅíåìããÉêmêçàÉÅíåìããÉê====

NPQSê~í=

mêçàÉÅíäÉáÇÉêmêçàÉÅíäÉáÇÉêmêçàÉÅíäÉáÇÉêmêçàÉÅíäÉáÇÉê====

aK=_çë=

pí~íìëpí~íìëpí~íìëpí~íìë====

báåÇê~ééçêí=

^ìíçêáë~íáÉ^ìíçêáë~íáÉ^ìíçêáë~íáÉ^ìíçêáë~íáÉ====

tK=^äíÉåÄìêÖ=

m~ê~~Ñm~ê~~Ñm~ê~~Ñm~ê~~Ñ====

=

a~íìãa~íìãa~íìãa~íìã====

NV=àìåá=OMMV=

=

 

_çëI=aKI=gK=î~å=_ÉääÉI=mKtK=dçÉÇÜ~êíI=pK=î~å=táÉêÉå=C==========================

oK=vÇÉåÄÉêÖK=OMMVK=

mçéìä~íáÉ=Çóå~ãáÅ~=î~å=jìëâìëê~ííÉåK=eìáÇáÖÉ=Éå=~äíÉêå~íáÉîÉ=
ëíê~íÉÖáÉØå=î~å=ÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇK=^CtJê~ééçêí=NORMK=
^äíÉåÄìêÖ=C=tóãÉåÖ~=J=ÉÅçäçÖáëÅÜ=çåÇÉêòçÉâI=cÉ~åïßäÇÉå=

léÇê~ÅÜíÖÉîÉê=

i~åÇÉäáàâÉ=`ç∏êÇáå~íáÉÅçããáëëáÉ=jìëâìëê~ííÉåÄÉëíêáàÇáåÖ=
t~íÉêëÅÜ~é=oáîáÉêÉåä~åÇ==
mçëíÄìë=RVV=
QMMM=^k=qáÉä=
qÉäÉÑççåK=MPQQ=SQVQVVV=

cçíç=sççêéä~~í=

få=ÉÉå=Ñìáâ=ÖÉî~åÖÉå=jìëâìëê~ííÉå=î~å=îÉêëÅÜáääÉåÇ=Ñçêã~~íK=
cçíç=qçååó=iáÉïÉë=

ráíîçÉêÇÉê=

^äíÉåÄìêÖ=C=tóãÉåÖ~=ÉÅçäçÖáëÅÜ=çåÇÉêòçÉâ=Äî=
mçëíÄìë=POI=VOSV=wo=cÉ~åïßäÇÉå=
qÉäÉÑççå=EMRNNF=QT=QT=SQI=c~ñ=EMRNNF=QT=OT=QM=
ÉJã~áäW=áåÑç]~äíïóãKåä=
ïÉÄW=ïïïK~äíïóãKåä=
=

= ^äíÉåÄìêÖ=C=tóãÉåÖ~=ÉÅçäçÖáëÅÜ=çåÇÉêòçÉâ=Äî=

lîÉêå~ãÉ=î~å=ÖÉÖÉîÉåë=ìáí=Çáí=ê~ééçêí=áë=íçÉÖÉëí~~å=ãÉí=
ÄêçåîÉêãÉäÇáåÖK=

a~åâòÉÖÖáåÖ=

táà=ÄÉÇ~åâÉå=kK=_çëã~=EtÉííÉêëâáé=cêóëäßå=Éå=q`jFI=
=gKjK=aêÉÉë=EÄìêÉ~ì=aêÉÉëFI=eK=mçëí=Et~íÉêëÅÜ~é=oÉÉëí=Éå=
táÉÇÉåFI=jK=î~å=táääÉÖÉå=Ei``jFI=gK=hìáäI=cK=hê~~áàÉîÉäÇ=J=
pãáí=EaáÉêÉåÄÉëÅÜÉêãáåÖF=Éå=eK=î~å=wáàëí=E_ÉäÉáÇ=áå=`çåíÉñíF=
îççê=Üìå=áåÜçìÇÉäáàâÉ=áåÄêÉåÖ=~äë=ÄÉÖÉäÉáÇáåÖëÅçããáëëáÉK==
cK=_~êÉåÇëI=aK=î~å=bÉêÇÉI=eK=eçÑëíÉÇÉ=Ei``jFI=mK=qÜçã~ëI=
jK=î~å=ÇÉê=tÉÉØå=Esä~~ãëÉ=jáäÉì=j~~íëÅÜ~ééáàI=_bFI==
gK=píìóâ=Efk_lI=_bFI=eK=pÅÜêáâ=EmêçîK=dêçåáåÖÉåFI==
jK=_çóÅÉI=pK=_çìíáå=EråáîK=lÑ=^äÄÉêí~I=`^FI=_K=^ÄÉêÅêçãÄáÉ=
E^åáã~ä=a~ã~ÖÉ=`çåíêçäI=`^F=Éå=bK=tóãÉåÖ~=E^CtF=
ïçêÇÉå=ÄÉÇ~åâí=îççê=Üìå=ÄÉêÉáÇÜÉáÇ=ãÉí=çåë=íÉ=ÇáëÅìëëáØêÉå=
çîÉê=Çáí=çåÇÉêïÉêéK=
==

«= ^äíÉåÄìêÖ=C=tóãÉåÖ~=ÉÅçäçÖáëÅÜ=çåÇÉêòçÉâ=Äî=

lîÉêå~ãÉ=î~å=ÖÉÖÉîÉåë=ìáí=Çáí=ê~ééçêí=áë=íçÉÖÉëí~~å=ãÉí=
ÄêçåîÉêãÉäÇáåÖK=
=
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fkelrafkelrafkelrafkelra====

sllotlloasllotlloasllotlloasllotlloa==== ffff 

p^jbks^qqfkdp^jbks^qqfkdp^jbks^qqfkdp^jbks^qqfkd==== ffffffffffff 

NK=fkibfafkdNK=fkibfafkdNK=fkibfafkdNK=fkibfafkd==== NNNN 

OKOKOKOK====bs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkq=mlmri^qflk=j^k^dbjq=mlmri^qflk=j^k^dbjq=mlmri^qflk=j^k^dbjq=mlmri^qflk=j^k^dbjbkq=lc=jrpho^q=bkq=lc=jrpho^q=bkq=lc=jrpho^q=bkq=lc=jrpho^q=lka^qo^=lka^qo^=lka^qo^=lka^qo^=
wf_bqef`rpwf_bqef`rpwf_bqef`rpwf_bqef`rp========fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=ÓÓÓÓ====pq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfp==== PPPP 

OKNK=fåíêçÇìÅíáçå= P 

OKOK=jÉíÜçÇë= R 

OKPK=oÉëìäíë= NO 

OKQK=aáëÅìëëáçå= OS 

OKRK=`çåÅäìëáçåë= PM 

PK=bs^ir^qflk=lc=^iqPK=bs^ir^qflk=lc=^iqPK=bs^ir^qflk=lc=^iqPK=bs^ir^qflk=lc=^iqbok^qfsb=j^k^dbjbkq=bok^qfsb=j^k^dbjbkq=bok^qfsb=j^k^dbjbkq=bok^qfsb=j^k^dbjbkq=pqo^qbdfbp=lc=jrpho^pqo^qbdfbp=lc=jrpho^pqo^qbdfbp=lc=jrpho^pqo^qbdfbp=lc=jrpho^q=q=q=q=
lka^qo^=wf_bqef`rplka^qo^=wf_bqef`rplka^qo^=wf_bqef`rplka^qo^=wf_bqef`rp====mlmri^qflk=`lmlmri^qflk=`lmlmri^qflk=`lmlmri^qflk=`lkqolikqolikqolikqoli==== PPPPPPPP 

PKNK=fåíêçÇìÅíáçå= PP 

PKOK=jÉíÜçÇë= PQ 

PKPK=oÉëìäíë= PT 

PKQK=aáëÅìëëáçå= QS 

PKRK=`çåÅäìëáçåë= RN 

QK=pvkqebpbQK=pvkqebpbQK=pvkqebpbQK=pvkqebpb==== RPRPRPRP 

QKNK=pí~íáëíáëÅÜÉ=~å~äóëÉ=ÜìáÇáÖÉ=î~åÖëíÉå= RP 

QKOK=páãìä~íáÉ=~å~äóëÉ= RS 

QKPK=p~ãÉåÜ~åÖ= RU 

QKQK=`çåÅäìëáÉë= RV 

QKRK=^~åÄÉîÉäáåÖÉå= SM 

ifqbo^qrroifqbo^qrroifqbo^qrroifqbo^qrro==== SPSPSPSP 

_fgi^dbk_fgi^dbk_fgi^dbk_fgi^dbk====

_áàä~ÖÉ=NK=mêçÉÑçéòÉí=

_áàä~ÖÉ=OK=jçÇÉäÄÉëÅÜêáàîáåÖ=Éå=~~åå~ãÉë=

_áàä~ÖÉ=PK=fääìëíê~íáÉ=ÄÉåìííáåÖ=Ç~í~=ìáí=ÜÉí=î~åÖëíêÉÖáëíê~íáÉ=ëóëíÉÉã=îççê=åçêãÉêáåÖK=

====
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sllotlloasllotlloasllotlloasllotlloa====

aÉ=i~åÇÉäáàâÉ=`ç∏êÇáå~íáÉ=`çããáëëáÉ=jìëâìëê~ííÉåÄÉëíêáàÇáåÖ=Ei``jF=áë=ÖÉëí~êí=ãÉí=ÇÉ=
ìáíîçÉêáåÖ=î~å=ÉÉå=çåÇÉêòçÉâëéêçÖê~ãã~=ï~~êáå=òçïÉä=çé=íÜÉçêÉíáëÅÜ=~äë=çé=éê~âíáëÅÜ=îä~â=
âÉååáë=ïçêÇí=îÉêò~ãÉäÇ=çîÉê=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖK==
=
bê= áë= ÄÉÜçÉÑíÉ= ~~å= ÉÉå= ãçÇÉäã~íáÖÉ= ÄÉå~ÇÉêáåÖ= î~å= ÇÉ= jìëâìëê~ííÉåéêçÄäÉã~íáÉâI=
ìáíÖÉîçÉêÇ=áå=ë~ãÉåÜ~åÖ=ãÉí=ÇÉ=ÉîÉåíìÉÉä=ìáí=íÉ=îçÉêÉå=îÉäÇéêçÉîÉåK=eÉí=ÇçÉä=áë=ìáíÉáåÇÉäáàâ=
çã=ãÉí=ÇÉòÉ=âÉååáë=ÇÉ=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=ÇçÉäã~íáÖÉê=ìáí=íÉ=âìååÉå=îçÉêÉåK=a~í=ïáä=
òÉÖÖÉåW= ÄÉíÉê= çåÇÉêÄçìïÇI= ÉÑÑÉÅíáÉîÉê= áå= íÉêãÉå= î~å= íáàÇ= Éå= ÖÉäÇ= Éå= òç=ãçÖÉäáàâ=ãÉí= ÉÉå=
îÉêãáåÇÉêáåÖ=î~å=ÇáÉêÉåäÉÉÇK=lçâ=ò~ä=ÇÉòÉ=âÉååáë=ïçêÇÉå=áåÖÉòÉí=Äáà=ÜÉí=ÄÉíÉê=çåÇÉêÄçìïÇ=
áåëÅÜ~ííÉå=î~å=ÇÉ=ÄÉåçÇáÖÇÉ=ÄÉëíêáàÇáåÖëÅ~é~ÅáíÉáí=îççê=ÉÉå=ÖÉÖÉîÉå=ëáíì~íáÉ=EÇÉ=ÚåçêãÉêáåÖÛFK=
sççê=ÇÉ=ìáíîçÉêáåÖ=î~å=ÜÉí=ÉÉêëíÉ=ÇÉÉä=î~å=Çáí=çåÇÉêòçÉâëéêçÖê~ãã~=ÜÉÉÑí=ÇÉ=i``j=~~å=
^äíÉåÄìêÖ=C=tóãÉåÖ~I=áå=ë~ãÉåïÉêâáåÖ=ãÉí=_áçãÉíêáë=Éå=ÇÉ=oÉëçìêÅÉ=bÅçäçÖó=dêçìé=î~å=
t~ÖÉåáåÖÉå= råáîÉêëáíÉáí= Éå= oÉëÉ~êÅÜI= çéÇê~ÅÜí= ÖÉÖÉîÉå= îççê= ÜÉí= ìáíîçÉêÉå= î~å= ÇÉ=
íÜÉçêÉíáëÅÜÉ=Éå=ãçÇÉäã~íáÖÉ=ïÉêâò~~ãÜÉÇÉåK=få=Çáí=ê~ééçêí=ÇçÉå=ïÉ=ÜáÉê=îÉêëä~Ö=î~åK=
=
iÉÉëïáàòÉê=
bê=áë=ÄÉïìëí=ÖÉâçòÉå=çã=íÉ=ê~ééçêíÉêÉå=áå=ÇÉ=îçêã=î~å=ÅçåÅÉéíJ=ïÉíÉåëÅÜ~ééÉäáàâÉ=~êíáâÉäÉå=
îççê= áåíÉêå~íáçå~äÉ= íáàÇëÅÜêáÑíÉåK= aÉ= âÉêå= î~å= ÇÉ= ëíìÇáÉ= áë= Ç~~êçã= áå= ÜÉí= båÖÉäë=
çéÖÉëÅÜêÉîÉåK=eÉí= çåÇÉêïÉêé= áë= ÇÉêã~íÉ= ÄÉä~ÇÉåI= Éå= ÇÉ= ÄÉä~åÖÉå= Äáà= ÉÉå= ÖçÉÇÉ= ~ÑïÉÖáåÖ=
òáàå=ÇÉêã~íÉ=ÖêççíI=Ç~í=ÜÉí=î~å=ïÉòÉåäáàâ=ÄÉä~åÖ=áë=çã=Äáà=ÜÉí=ïÉêâÉå=~~å=ÇÉ=çåÇÉêäáÖÖÉåÇÉ=
ëíìÇáÉë=íÉ=ëíêÉîÉå=å~~ê=ÉÉå=ÜçÖÉ=ã~íÉ=î~å=ÄÉíêçìïÄ~~êÜÉáÇK=b¨å=î~å=ÇÉ=ã~åáÉêÉå=çã=Ç~í=íÉ=
ÇçÉå= áë= Çççê= îçääÉÇáÖ= íê~åëé~ê~åí= íÉ=ïÉêâÉå= Éå= ÉñíÉêåÉ= ÅçåíêçäÉ= î~å= ÜÉí=ïÉêâ=ãçÖÉäáàâ= íÉ=
ã~âÉåK=lãÇ~í= ççâ= áå= ÜÉí= ÄìáíÉåä~åÇ= îÉÉä= ÉñéÉêíáëÉ= ~~åïÉòáÖ= áëI= Éå= çãÇ~í= ÇÉ= êÉëìäí~íÉå=
ãçÖÉäáàâ=ï~~êÇÉîçä=òáàå=îççê=ÖÉÄêìáâ=ÉäÇÉêëI=áë=Éê=îççê=ÇÉòÉ=îçêã=ÖÉâçòÉåK==
=
bÉå= âçêíÉ=kÉÇÉêä~åÇëÉ= ë~ãÉåî~ííáåÖ= îççê= ÄÉäÉáÇëã~âÉêë= áë= îççêçé= ÖÉéä~~íëíI= ÇáêÉÅí= å~= Çáí=
îççêïççêÇK= a~å= îçäÖí= ÉÉå= áåäÉáÇáåÖ= ãÉí= Ç~~êáå= ÇÉ= çîÉêâçÉéÉäÉåÇÉ= ÇçÉäÉå= î~å= ÇÉ= ëíìÇáÉK=
sÉêîçäÖÉåë= éêÉëÉåíÉêÉå= ïÉ= ÇÉ= êÉëìäí~íÉå= î~å= ÇÉ= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= î~å= î~åÖëíÉå= áå= ÇÉ=
~ÑÖÉäçéÉå=íïáåíáÖ=à~~ê=áå=kÉÇÉêä~åÇK=aáí=áë=îçêãÖÉÖÉîÉå=~äë=ÉÉå=~ÑòçåÇÉêäáàâ=Éå=ÇÉëÖÉïÉåëí=
òÉäÑëí~åÇáÖ= äÉÉëÄ~~ê= ëíìâK= lçâ= ÜÉí= Ç~~êçéîçäÖÉåÇÉ= ÇÉÉä= çîÉê= ÇÉ= ëáãìä~íáÉ= ~å~äóëÉë= ãÉí=
ÄÉíêÉââáåÖ=íçí=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=áë=òÉäÑëí~åÇáÖ=äÉÉëÄ~~êK=eÉí=ÜÉÉÑí=ìáíÉê~~êÇ=ÉÉå=ëíÉêâÉ=
ë~ãÉåÜ~åÖ=ãÉí=ÇÉ=kÉÇÉêä~åÇëÉ=ÅçåíÉñíK==
=
bÉå=ÄÉëéêÉâáåÖ=î~å=ÇÉ=íïÉÉ=âÉêåÇÉäÉå=áë=ÖÉÖÉîÉå=áå=ÇÉ=ëóåíÜÉëÉK=aáÉ=ÉáåÇáÖí=ãÉí=ÅçåÅäìëáÉë=
Éå= ~~åÄÉîÉäáåÖÉåI= ~~åëäìáíÉåÇ= Äáà= ÇÉ= ÇçÉäÉå= ÖÉÑçêãìäÉÉêÇ= áå= ÇÉ= áåäÉáÇáåÖK= aÉ= Äáàä~ÖÉå=
ÄÉî~ííÉå= ÜÉí= çîÉêáÖÉ= ã~íÉêá~~ä= Ç~í= íÉê= ò~âÉ= ÇçÉåÇÉ= áë= îççê= ÜÉí= ÄÉ~åíïççêÇÉå= ~~å= ÇÉ=
ÇçÉäëíÉääáåÖ�K==
=
_ÉÖÉäÉáÇáåÖëÅçããëëáÉ=
eÉí=éêçàÉÅí=áë=ÄÉÖÉäÉáÇ=Çççê=ÉÉå=ÄÉÖÉäÉáÇáåÖëÅçããáëëáÉI=ë~ãÉåÖÉëíÉäÇ=Çççê=ÇÉ=i``jI=ÇáÉ=
íïÉÉ=âÉÉê= áå= îÉêÖ~ÇÉêáåÖ=ÄáàÉÉå= áë=ÖÉïÉÉëíK=iÉÇÉå=î~å=ÇÉ=ÄÉÖÉäÉáÇáåÖëÅçããáëëáÉ=ï~êÉå=kK=
_çëã~=EtÉííÉêëâáé=cêóëäßå=Éå=qÉÅÜåáëÅÜÉ=`çããáëëáÉ=jìëâìëê~ííÉåÄÉëíêáàÇáåÖFI=gKjK=aêÉÉë=
EÄìêÉ~ì=aêÉÉëFI=eK=mçëí=Et~íÉêëÅÜ~é=oÉÉëí=Éå=táÉÇÉåFI=jK=î~å=táääÉÖÉå=Ei``jFI=gK=hìáä=
Éå= cK= hê~~áàÉîÉäÇ= Ó= pãáí= EaáÉêÉåÄÉëÅÜÉêãáåÖF= Éå= eK= î~å= wáàëí= E_ÉäÉáÇ= áå= `çåíÉñíFK= aÉ=
áåÜçìÇ=î~å=Çáí=ê~ééçêí=áë=Çççê=ÜÉå=ÄÉòáÉå=Éå=ÄÉÅçããÉåí~êáÉØêÇK=sÉê~åíïççêÇÉäáàâÜÉáÇ=îççê=
ÇÉ=áåÜçìÇ=Éêî~å=ÄÉêìëí=ÉÅÜíÉê=îçääÉÇáÖ=Äáà=^äíÉåÄìêÖ=C=tóãÉåÖ~=Éå=Ü~~ê=é~êíåÉêëK==
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p^jbks^qqfkdp^jbks^qqfkdp^jbks^qqfkdp^jbks^qqfkd====

jìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖ====
páåÇë=ÇÉ=jìëâìëê~í=kÉÇÉêä~åÇ=ÜÉÉÑí=ÖÉâçäçåáëÉÉêÇ=ïçêÇí=òÉ=ÄÉëíêÉÇÉåK=kìI=êìáã=SM=à~~ê=å~=
ÇÉ= ÉÉêëíÉ= îÉëíáÖáåÖI= òáàå= çåÖÉîÉÉê= QRM= ÄÉëíêáàÇÉêë= à~~êêçåÇ= ~ÅíáÉÑ= çã=ÇÉ= ~~åí~ääÉå= î~å= ÇÉòÉ=
ëççêí= çåÇÉê= ÅçåíêçäÉ= íÉ= ÜçìÇÉåK= aÉ= ÄÉä~åÖêáàâëíÉ= êÉÇÉå= Ç~~êîççê= áë= ÜÉí= îççêâçãÉå= î~å=
ëÅÜ~ÇÉ= ~~å= â~ÇÉå= Éå= çÉîÉêëK= aççê= ÇÉ= Öê~îÉêáà= áå= ï~äâ~åíÉå= Éå= â~ÇÉå= ïçêÇÉå= ÇÉ=
jìëâìëê~ííÉå= ~äë= ÉÉå= êáëáÅç= îççê= ÇÉ= îÉáäáÖÜÉáÇ= ÖÉòáÉåK= g~~êäáàâë= ïçêÇí= Å~K= PR=ãáäàçÉå= Éìêç=
ìáíÖÉíêçââÉå=îççê=ÄÉëíêáàÇáåÖK=aÉ=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=ïçêÇí=ìáíÖÉîçÉêÇ=Çççê=mêçîáåÅáÉë=
Éå=t~íÉêëÅÜ~ééÉåI=çåÇÉê=Åç∏êÇáå~íáÉ=î~å=ÇÉ=i``jK==
=
få=Çáí= ê~ééçêí=ïçêÇí= îÉêëä~Ö=ÖÉÇ~~å=î~å= íÜÉçêÉíáëÅÜ=çåÇÉêòçÉâ=~~å=ÇÉ=éçéìä~íáÉ=Çóå~ãáÉâ=
î~å=jìëâìëê~ííÉåK=eÉí=ïÉêâ=áë=ìáíÖÉîçÉêÇ=çã=áåòáÅÜí=íÉ=ÖÉîÉå=áå=ÇÉ=ÜìáÇáÖÉ=ÉÑÑÉÅíáîáíÉáí=î~å=
ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=Éå=çã= íÉ=âìååÉå=ÄÉççêÇÉäÉå=çÑ= Éê= ÉÑÑÉÅíáÉîÉêÉ=ã~åáÉêÉå=ÇÉåâÄ~~ê=
òáàåK=

píìÇáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ãçÇÉääÉåpíìÇáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ãçÇÉääÉåpíìÇáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ãçÇÉääÉåpíìÇáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ãçÇÉääÉå====
aÉ=îççêå~~ãëíÉ=ëí~é=áå=ÇÉòÉ=ëíìÇáÉ=ÄÉëíçåÇ=ìáí=ÜÉí=çåíïáââÉäÉå=î~å=ÉÉå=îççêëéÉääáåÖëãçÇÉä=
çé= Ä~ëáë= î~å= ÄÉëí~~åÇÉ= âÉååáë= áå= ÄáååÉåJ= Éå= ÄìáíÉåä~åÇK=eáÉêãÉÉ= âìååÉå= îççêëéÉääáåÖÉå=
ïçêÇÉå= ÖÉÇ~~å= î~å= ÇÉ= çåíïáââÉäáåÖ= î~å= ÇÉ= éçéìä~íáÉ= î~å=jìëâìëê~ííÉå= Äáà= îÉêëÅÜáääÉåÇÉ=
ëÅÉå~êáçÛë=î~å=ÄÉëíêáàÇáåÖK=eÉí= áë=ÉÉå=ãçÇÉä=Ç~í=îççêìáí=âáàâí= áå=ÇÉ=íáàÇI=Éå=ÇìáÇÉäáàâ=ã~~âí=
ïÉäâÉ=âÉååáë=Éå=ÖÉÖÉîÉåë=åçÇáÖ=òáàå=çã=íÉ=âçãÉå=íçí=ÉÉå=ÉÑÑÉÅíáÉîÉêÉ=ÄÉëíêáàÇáåÖK=jÉí=ÇÉòÉ=
ÖÉÖÉîÉåë= âìååÉå= îÉäÇÉñéÉêáãÉåíÉå= ïçêÇÉå= çéÖÉòÉíK= a~~êå~~ëí= äÉîÉêí= ÇÉ= ëíìÇáÉ= ãÉí=
ãçÇÉääÉå= áåòáÅÜí= Éå= ÖÉÖÉîÉåë= ÇáÉ= åçÇáÖ= òáàå= îççê= ÉÉå= çéíáã~äÉêÉ= áåòÉí= î~å=ãáÇÇÉäÉå= îççê=
ãìëâìëê~ííÉåÄÉëíêáàÇáåÖK==
=
få= ~~åîìääáåÖ= çé= ÜÉí= îççêëéÉääáåÖëãçÇÉä= òáàå= áå= ÉÉå= íïÉÉÇÉ= ëí~é= ÇÉ= ÖÉÖÉîÉåë= ìáí= ÜÉí=
kÉÇÉêä~åÇëÉ= î~åÖëíêÉÖáëíê~íáÉëóëíÉÉã= áåòáÅÜíÉäáàâ= ÖÉã~~âíK=aÉ= î~åÖëíÉå= î~å=jìëâìëê~ííÉå=
ïçêÇÉå= å~ìïâÉìêáÖ= ÄáàÖÉÜçìÇÉåI= ï~~êÇççê= ÜÉí= ãçÖÉäáàâ= áë= çã= ÉÉå= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= íÉ=
ã~âÉå=î~å=ÇÉ=î~åÖëíáåëé~ååáåÖ=Éå=ÄáàÄÉÜçêÉåÇ=êÉëìäí~~íK=a~~êÄáà=áë=ÖÉâÉâÉå=å~~ê=ÇÉ=áåòÉí=áå=
ìêÉå=Éå=ÇÉ=î~åÖëíÉå=éÉê=~íä~ëÄäçâ=éÉê=à~~ê=çîÉê=ÇÉ=éÉêáçÇÉ=NVUTJOMMTK=eÉí=Ääáàâí=Ç~í=Éê=ÉÉå=
ëÅÜ~í=~~å= áåÑçêã~íáÉ= áå=ÜÉí=î~åÖëíêÉÖáëíê~íáÉëóëíÉÉã=ÄÉëäçíÉå= äáÖíI=ÇáÉ=ãÉí=ÇÉòÉ= ëíìÇáÉ= îççê=
ÉÉå=ÇÉÉä=çåíëäçíÉå=áëK==

oÉëìäí~íÉå=Éå=ÅçåÅäìëáÉëoÉëìäí~íÉå=Éå=ÅçåÅäìëáÉëoÉëìäí~íÉå=Éå=ÅçåÅäìëáÉëoÉëìäí~íÉå=Éå=ÅçåÅäìëáÉë====
aÉ= áåòáÅÜíÉå= Éå= ÖÉÖÉîÉåë= ìáí= ÜÉí= îççêëéÉääáåÖëãçÇÉä= Éå= ÇÉ= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= î~å= ÇÉ=
ÄÉëí~~åÇÉ=î~åÖëíÖÉÖÉîÉåë=äÉáÇÉå=íçí=ÉÉå=~~åí~ä=ÄÉä~åÖêáàâÉ=ÅçåÅäìëáÉëW==
=

• _ÉëíêáàÇáåÖ= äÉáÇí= íçí= ÉÉå= âäÉáåÉêÉ= éçéìä~íáÉ= ãìëâìëê~ííÉå= áå= kÉÇÉêä~åÇK= eçÉ=
áåíÉåëáÉîÉê= ÇÉ= ÄÉëíêáàÇáåÖI=ãÉí= ~åÇÉêÉ=ïççêÇÉå= ÜçÉ=ÜçÖÉê= ÜÉí=éêçÅÉåíìÉäÉ= ~~åÇÉÉä=
î~å= ÇÉ= éçéìä~íáÉ= Ç~í= à~~êäáàâë= ïçêÇí= ïÉÖÖÉî~åÖÉåI= ÜçÉ= âäÉáåÉê= ÇÉ= éçéìä~íáÉK= _áà=
áåíÉåëáÉîÉêÉ=ÄÉëíêáàÇáåÖ=ïçêÇÉå=ìáíÉáåÇÉäáàâI= áå= ~ÄëçäìíÉ= òáåI=ãáåÇÉê=ÇáÉêÉå=ÖÉÇççÇ=
Ç~å=Äáà=ÉñíÉåëáÉîÉ=ÄÉëíêáàÇáåÖX=

• káÉí= ÄÉëíêáàÇÉå= î~å=jìëâìëê~ííÉå= áë= ÖÉÉå= çéíáÉI= ~äë= ÜÉí= ÇçÉä= áë= çã=ÇÉ= ÖÉãáÇÇÉäÇÉ=
éçéìä~íáÉ=íÉ=îÉêãáåÇÉêÉåK=

• bê=òáàå= áå=kÉÇÉêä~åÇ=ÖçÉÇÉ=ãçÖÉäáàâÜÉÇÉå=îççê=ÜÉí=çéíáã~äáëÉêÉå=î~å=ÇÉ= áåòÉí=î~å=
ãáÇÇÉäÉå=áå=ÇÉ=ÄÉëíêáàÇáåÖX=
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• lé= Çáí=ãçãÉåí= çåíÄêÉÉâí= ÇÉ= âÉååáë= çã= ÉÉå= ÖÉ≥åÑçêãÉÉêÇÉ= éçäáíáÉâÉ= ~ÑïÉÖáåÖ= íÉ=
âìååÉå=ã~âÉå=îççê=ÜÉí=ÖÉïÉåëíÉ=ÄÉëíêáàÇáåÖëåáîÉ~ì=EÇÉ=åçêã=áå=î~åÖëíÉåLììêFI=Éå=
ÇÉ=Äáàé~ëëÉåÇÉ=ëíê~íÉÖáÉX=

• bê= áë= ÅçåÅêÉÉí= áåÑçêã~íáÉ= åçÇáÖ= çîÉê= âçëíÉå= Éå= Ä~íÉå= î~å= ÄÉëíêáàÇáåÖ= Äáà= ÉÉå=
îÉêëÅÜáääÉåÇÉ= áåíÉåëáíÉáí= î~å= ÄÉëíêáàÇáåÖK= aáí= áåòáÅÜí= ãçÉí= ïçêÇÉå= îÉêÇáÉéí= ãÉí=
ÄáçäçÖáëÅÜÉ= âÉååáë= çîÉê= ÇÉ= ÄáàÄÉÜçêÉåÇÉ= éçéìä~íáÉ= jìëâìëê~ííÉåI= çã= îÉêîçäÖÉåë=
éêÉÅáÉòÉêÉ=ìáíëéê~âÉå=íÉ=âìååÉå=ÇçÉå=çîÉê=ÇÉ=íçÉé~ëëáåÖ=î~å=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=
áå=îççêâçãÉåÇÉ=ëáíì~íáÉëX==

• aÉ=åçêãI=çÑ=ÇÉ=ÄáàÄÉÜçêÉåÇÉ=ÇçÉäéçéìä~íáÉI=ÜçÉÑí=åáÉí=çîÉê~ä=áå=kÉÇÉêä~åÇ=ÜÉíòÉäÑÇÉ=
íÉ= òáàåI= ãÉÇÉ= çãÇ~í= ÇÉ= ã~íÉ= î~å= ëÅÜ~ÇÉ= ÇáÉ= éÉê= êÉÖáç= ïçêÇí= ÖÉíçäÉêÉÉêÇI= â~å=
îÉêëÅÜáääÉåX==

• lã=ÇÉ= àìáëíÉ= ~ÑïÉÖáåÖ= íÉ= âìååÉå=ã~âÉå= çîÉê= ÜÉí= íçÉé~ëëÉå= î~å= ÉÉå= ëíê~íÉÖáÉ= î~å=
ÄÉëíêáàÇáåÖ=áå=~ÑÖÉÄ~âÉåÇÉ=ÖÉÄáÉÇÉåI=ãçÉí=å~ÇÉê=çåÇÉêÄçìïÇ=ïçêÇÉå=ïÉäâÉ=ëÅÜ~ÇÉ=
Éå=êáëáÅçÛë=Ç~~êÄáà=~ÅÅÉéí~ÄÉä=òáàå=áå=ÇÉ=~~åÖêÉåòÉåÇÉ=çåÄÉëíêÉÇÉå=ÖÉÄáÉÇëÇÉäÉåX=

• sççê= ëÉáòçÉåëÄÉëíêáàÇáåÖ= ~äë= ëíê~íÉÖáÉ= ÖÉäÇí= îççê~ä= Ç~í= ÇÉ= âçëíÉå= î~å= ÜÉí= ìáíîçÉêÉå=
î~å=ÉÉå=ÄÉé~~äÇÉ= áåíÉåëáíÉáí=î~å=ÄÉëíêáàÇáåÖ=éÉê=ëÉáòçÉå=áåòáÅÜíÉäáàâ=ãçÉíÉå=ïçêÇÉå=
ÖÉã~~âíX==

• aÉ= áå=ÇÉòÉ= ëíìÇáÉ=å~ÇÉê= áåÖÉîìäÇÉ=îÉäÇÉñéÉêáãÉåíÉå=âìååÉå= áå=ÇáÉ=âÉååáëÄÉÜçÉÑíÉ=
îççêòáÉåK=
 

^~åÄÉîÉäáåÖÉå^~åÄÉîÉäáåÖÉå^~åÄÉîÉäáåÖÉå^~åÄÉîÉäáåÖÉå====
k~~ê=~~åäÉáÇáåÖ=î~å=ÇÉ=ëíìÇáÉ=òáàå=ÇÉ=îçäÖÉåÇÉ=~~åÄÉîÉäáåÖÉå=êÉäÉî~åíW=
=

• lã= ÇÉ= ÄÉáÇÉ= ãçÇÉääÉå= íÉ= î~äáÇÉêÉå= Éå= çéíáã~äáëÉêÉåI= Éå= çã= ÉÉå= ÖÉ≥åÑçêãÉÉêÇÉ=
~ÑïÉÖáåÖ= íÉ= âìååÉå= ã~âÉå= íÉå= ~~åòáÉå= î~å= ÖÉïÉåëíÉ= éçéìä~íáÉJ= çÑ=
ÄÉëíêáàÇáåÖëåáîÉ~ìëI=òáàå=îÉäÇÉñéÉêáãÉåíÉå=åççÇò~âÉäáàâX=

• aÉòÉ=îÉäÇÉñéÉêáãÉåíÉå=òçìÇÉå=òç=ãçÉíÉå=ïçêÇÉå=çéÖÉòÉíI=Ç~í=ëóëíÉã~íáëÅÜ=ïçêÇí=
ÖÉî~êáÉÉêÇ= áå=ÇÉ=ã~íÉ= î~å=ÄÉëíêáàÇáåÖ= EáåíÉåëáÉÑ= Éå=ÉñíÉåëáÉÑ=ÄÉëíêáàÇÉåFX=lçâ= áå=ÇÉ=
ÄÉëí~~åÇÉ= ëáíì~íáÉ= áë= Éê= î~êá~íáÉ= áå= ÇÉ= ã~íÉ= î~å= ÄÉëíêáàÇáåÖI= Éå= ÜÉí= íçí~~ä= ~~åí~ä=
áåÖÉòÉííÉ=ÄÉëíêáàÇáåÖëìêÉå=ïáàòáÖí=Çççê=ÇÉòÉ=éêçÉîÉå=åáÉíX=

• _áà=ÇÉ=îÉäÇÉñéÉêáãÉåíÉå=ãçÉíÉå=âçëíÉå=Eî~å=ÄÉëíêáàÇáåÖëáåòÉíFI=Ä~íÉå=EîÉêãáåÇÉêáåÖ=
î~å= ëÅÜ~ÇÉFI= Éå= ÇÉ= ÄÉä~åÖêáàâëíÉ= ÉáÖÉåëÅÜ~ééÉå= î~å= ÇÉ= éçéìä~íáÉ= jìëâìëê~ííÉå=
ÖÉãÉíÉå=ïçêÇÉåX=jÉí=ÇÉòÉ=ã~åáÉê=î~å=ÉñéÉêáãÉåíÉêÉå=ïçêÇí=ççâ=áåòáÅÜí=îÉêâêÉÖÉå=
áå=ÇÉ=íçÉé~ëÄ~~êÜÉáÇ=î~å=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØåX=

• sççê=ÇÉ=ÜìáÇáÖÉ=éê~âíáàâ=ÖÉäÇí=Ç~í=Éê=ÉÉå=~~åí~ä=çîÉêïÉÖáåÖÉå=òáàå=çé=ÖêçåÇ=ï~~êî~å=
ïçêÇí= ~~åÄÉîçäÉå= çã=ÇÉ= áåíÉåëáíÉáí= î~å= ÄÉëíêáàÇáåÖ= çé= íÉ= îçÉêÉåI=ï~~ê= ÇÉ= ÜìáÇáÖÉ=
åçêã= åçÖ= åáÉí= ïçêÇí= ÖÉÜ~~äÇK= aáí= íçí= ÜÉí= ãçãÉåí= Ç~í= Éê= ãÉÉê= îÉäÇ= áåÑçêã~íáÉ=
ÄÉëÅÜáâÄ~~ê= áë= çã= ÇÉ= áåòÉí= î~å=ãáÇÇÉäÉå= íÉ= çéíáã~äáëÉêÉåI= çÑ= ÜÉí=ãçãÉåí= Ç~í= ÇÉ=
åçêã=çé=ÖêçåÇ=î~å=ÉÉå=éçäáíáÉâÉ=~ÑïÉÖáåÖ=ïçêÇí=ÄáàÖÉëíÉäÇK=
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jìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖjìëâìëê~ííÉåÄÉëíêáàÇáåÖ====
páåÇë= ÇÉ= jìëâìëê~í= kÉÇÉêä~åÇ= ÜÉÉÑí= ÖÉâçäçåáëÉÉêÇ= ïçêÇí= òÉ= ÄÉëíêÉÇÉåK= aÉ= ÄÉä~åÖêáàâëíÉ=
êÉÇÉå=áë=ÜÉí=ÄÉéÉêâÉå=î~å=ëÅÜ~ÇÉ=~~å=çÉîÉêë=Éå=â~ÇÉë=Çççê=ÇÉ=Öê~~Ñ~ÅíáîáíÉáíÉå=î~å=ÜÉí=ÇáÉêK=
kìI= êìáã= SM= à~~ê= å~= ÇÉ= ÉÉêëíÉ= îÉëíáÖáåÖI= òáàå= çåÖÉîÉÉê= QRM= ëéÉÅá~~ä= çéÖÉäÉáÇÉ=
ãìëâìëê~ííÉåî~åÖÉêë= à~~êêçåÇ= ~ÅíáÉÑ= çã= ÇÉ= ~~åí~ääÉå= î~å= ÇÉòÉ= ëççêí= çåÇÉê= ÅçåíêçäÉ= íÉ=
ÜçìÇÉåK= g~~êäáàâë= ïçêÇí= ãçãÉåíÉÉä= PR= ãáäàçÉå= Éìêç= ìáíÖÉíêçââÉå= îççê= ÄÉëíêáàÇáåÖK= aÉ=
ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ= ïçêÇí= ìáíÖÉîçÉêÇ= Çççê= t~íÉêëÅÜ~ééÉå= Éå= mêçîáåÅáÉëI= çåÇÉê=
Åç∏êÇáå~íáÉ=î~å=ÇÉ=i~åÇÉäáàâÉ=`ç∏êÇáå~íáÉ=`çããáëëáÉ=jìëâìëê~ííÉåÄÉëíêáàÇáåÖ=Ei``jFK==
=
t~~ê= áå= Çáí= ÇçÅìãÉåí= çîÉê= ÄÉëíêáàÇáåÖ= ïçêÇí= ÖÉëéêçâÉå= ïçêÇí= ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=
ÄÉÇçÉäÇK=jìëâìëê~ííÉåÄÉëíêáàÇáåÖ=ïçêÇí=ÖÉ~ÅÜí=ÉÉå=ãáÇÇÉä=íÉ=òáàå=çã=ëÅÜ~ÇÉ=íÉ=îççêâçãÉå=
Éå=êáëáÅçÛë=íÉ=îÉêãáåÇÉêÉåK=bê=òáàå=ççâ=~åÇÉêÉ=ãáÇÇÉäÉå=ÇÉåâÄ~~ê=çã=ëÅÜ~ÇÉ=íÉ=îççêâçãÉåI=
ã~~ê= ÇáÉ= òáàå= ÖÉÉå= çåÇÉêÇÉÉä= î~å= ÇÉ= çåÇÉêÜ~îáÖÉ= ëíìÇáÉK=lã= îÉêëÅÜáääÉåÇÉ= êÉÇÉåÉå= áë= ÜÉí=
ïÉåëÉäáàâ=çã=ÇÉ=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=òç=ÉÑÑÉÅíáÉÑ=ãçÖÉäáàâ=ìáí= íÉ=îçÉêÉåK=bê=ëí~~å=ÖêçíÉ=
ÉÅçåçãáëÅÜÉ=ÄÉä~åÖÉå=çé=ÜÉí=ëéÉäI=ÇÉ=ÄÉëíêáàÇáåÖ=òÉäÑ=áë=âçëíÄ~~ê=Éå=ÇÉ=ïÉêâçãëí~åÇáÖÜÉÇÉå=
î~å= î~åÖÉêë= òáàå= áå= ÜÉí= ÖÉÇáåÖK= a~~êå~~ëí= ÜÉÉÑí= ÇÉ= ÄÉëíêáàÇáåÖ= ÉÑÑÉÅí= çé= çîÉêáÖÉ=
å~íììêï~~êÇÉåK= sççê~ä= ÜÉí= ÉíÜáëÅÜÉ= ~ëéÉÅí= î~å= ÜÉí= çé= ÖêçíÉ= ëÅÜ~~ä= ÇçÇÉå= î~å= ÇÉ= ÇáÉêÉå=
ÇïáåÖí=íçí=ÉÉå=ÖçÉÇÉ=çåÇÉêÄçìïáåÖ=î~å=ÇÉ=åççÇò~~âK==
=
lã=ÇÉ=ÇçÉäã~íáÖÜÉáÇ=î~å=ÇÉ=ÄÉëíêáàÇáåÖ=íÉ=çåÇÉêÄçìïÉå=Éå=òç=ãçÖÉäáàâ=íÉ=îÉêÜçÖÉåI=ÜÉÉÑí=
ÇÉ=i``j=áå=ÇÉ=~ÑÖÉäçéÉå= à~êÉå=îÉêëÅÜáääÉåÇÉ=ëíìÇáÉë=ìáí= ä~íÉå=îçÉêÉåK=eáÉêìáí= áë=ÖÉÄäÉâÉå=
Ç~í= Éê= ÄÉÜ~äîÉ= ÇÉ= ÜìáÇáÖÉ= îä~âÇÉââÉåÇÉ= Éå= à~~êêçåÇJÄÉëíêáàÇáåÖ= ~äíÉêå~íáÉîÉ= îçêãÉå= î~å=
ÄÉëíêáàÇáåÖ= ÇÉåâÄ~~ê= òáàåK= sççê~ä= ÚçÄàÉÅíÄÉëíêáàÇáåÖÛ= Éå= ÚëÉáòçÉåëÄÉëíêáàÇáåÖÛ= ïçêÇÉå= áå= ÇÉ=
ëíìÇáÉë= íÉê= çîÉêïÉÖáåÖ= ~~åÄÉîçäÉå= Eî~å= säáÉí= C= iÉåÖâÉÉâ= OMMTFK= aÉ= i``j= ÄÉêÉáÇí=
îÉäÇéêçÉîÉå=îççê=çã=íÉ=íçÉíëÉå=áå=ÜçÉîÉêêÉ=ÇáÉ=îççêÖÉëíÉäÇÉ=~äíÉêå~íáÉîÉå=áå=ÇÉ=éê~âíáàâ=ççâ=
ÖÉëÅÜáâí=òáàåK=aÉ=çåÇÉêÜ~îáÖÉ=ëíìÇáÉ= áë=ÉÉå=çåÇÉêÇÉÉä=î~å=ÇáÉ=îççêÄÉêÉáÇáåÖK=lçâ=ÜÉí=åáÉíJ
ÄÉëíêáàÇÉå=î~å=jìëâìëê~ííÉå=áë=ÉÉå=ãçÖÉäáàâÜÉáÇ=ï~~ê=éìÄäáÉâÉäáàâ=îÉÉä=~~åÇ~ÅÜí=îççê=áëI=Éå=
ï~~ê=ãÉí=ÜÉí=îççêäáÖÖÉåÇÉ=íÜÉçêÉíáëÅÜÉ=ïÉêâ=å~ÇÉêÉ=ìáíëéê~âÉå=çîÉê=âìååÉå=ïçêÇÉå=ÖÉÇ~~å=
E_çë=C=qìÉåíÉê=OMMTFK=
=
få=Çáí=ê~ééçêí=ïçêÇí=îÉêëä~Ö=ÖÉÇ~~å=î~å=ÉÉå=íÜÉçêÉíáëÅÜ=ëíìÇáÉ=ãÉí=~äë=ÇçÉä=NF=ÇÉ=åççÇò~~â=
îççêI=å~~ê=îÉêï~ÅÜíáåÖ=âçëíÄ~êÉI=îÉäÇéêçÉîÉå=å~ÇÉê=íÉ=çåÇÉêòçÉâÉå=Éå=OF=ÇÉ=~~êÇ=Éå=çéòÉí=
î~å=îÉäÇéêçÉîÉå=îÉêÇÉê=êáÅÜíáåÖ= íÉ=ÖÉîÉåK=aÉ= ëíìÇáÉ=ÄÉëí~~í=ìáí= íïÉÉ=ÇÉäÉåW= ÉÉå= ëí~íáëíáëÅÜÉ=
~å~äóëÉ=î~å=ÇÉ=î~åÖëíÖÉÖÉîÉåë=î~å=NVUT=íçí=OMMTI=Éå=ÉÉå=ëáãìä~íáÉëíìÇáÉ=ï~~êáå=~äíÉêå~íáÉîÉ=
ëíê~íÉÖáÉØå=ïçêÇÉå=îÉêÖÉäÉâÉå=ãÉí=ÇÉ=ÜìáÇáÖÉI=îä~âÇÉââÉåÇÉ=Éå=à~~êêçåÇJÄÉëíêáàÇáåÖK==

açÉäÉåaçÉäÉåaçÉäÉåaçÉäÉå====
eÉí=~ÅÜíÉêäáÖÖÉåÇÉ=ÇçÉä=î~å=ÇÉ=ëíìÇáÉI=Éå=ÜÉí=çåÇÉêòçÉâëéêçÖê~ãã~=î~å=ÇÉ=i``jI=áë=çã=
íÉ=ÄÉççêÇÉäÉå=çÑ=Éê=ÉÑÑÉÅíáÉîÉêÉ=ã~åáÉêÉå=òáàå=çã=ÇÉ=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=íÉ=çêÖ~åáëÉêÉåI=
íÉå= çéòáÅÜíÉ= î~å= ÇÉ= ÜìáÇáÖÉ= îä~âÇÉââÉåÇÉ= à~~êêçåÇ= ÄÉëíêáàÇáåÖK=eÉí= ÅçåÅêÉíÉ= ÇçÉä= î~å= ÇÉ=
íÜÉçêÉíáëÅÜÉ=ëíìÇáÉ=áë=çãW=
=
NF= ÉÉå= îÉêï~ÅÜíáåÖ= íÉ= ÖÉîÉå= î~å= ÇÉ= çåíïáââÉäáåÖ= áå= jìëâìëê~ííÉåéçéìä~íáÉë= çåÇÉê=
îÉêëÅÜáääÉåÇÉ= ëÅÉå~êáçÛë= î~å=ÄÉëíêáàÇáåÖ=Éå=ÉÉå=Ç~~ê~~å=ÖÉâçééÉäÇÉ=ÄÉíêçìïÄ~~êÜÉáÇ=î~å=ÇÉ=
îÉêï~ÅÜíáåÖÉåK=aáí=áå=ÇÉ=îçêã=î~å=¨¨å=çÑ=ãÉÉêÇÉêÉ=ãçÇÉääÉå=ÇáÉ=âï~åíáí~íáÉÑ=î~å=~~êÇ=òáàåK=
eÉí= ãçÇÉä= ãçÉí= ãÉí= å~íáçå~~ä= Éå= áåíÉêå~íáçå~~ä= ÄÉëÅÜáâÄ~êÉ= âÉååáë= òç= ÖçÉÇ= ãçÖÉäáàâ=
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ïçêÇÉå=ÖÉâ~äáÄêÉÉêÇ=Éå=ÖÉî~äáÇÉÉêÇK=a~~êÄáà=ãçÉí=ÉÉå=òç=âï~åíáí~íáÉÑ=ãçÖÉäáàâÉ=áåëÅÜ~ííáåÖ=
ïçêÇÉå= ÖÉÖÉîÉå= î~å= ÇÉ= ÖÉîçÉäáÖÜÉáÇ= îççê= ~ÑïáàâáåÖÉå= áå= ÇÉ= ÖÉÄêìáâíÉ= é~ê~ãÉíÉêëK= aÉ=
ÄÉä~åÖêáàâëíÉ=~~åå~ãÉë=Éå=ÇÉ=êçÄììëíÜÉáÇ=î~å=ÜÉí=ãçÇÉä=ãçÉíÉå=ïçêÇÉå=ÄÉëéêçâÉåK=
=
OF= ÉÉå= ÄÉççêÇÉäáåÖ= íÉ= ÖÉîÉå= î~å= ÇÉ= ÉÑÑÉÅíáîáíÉáí= î~å= ÇÉ= ÜìáÇáÖÉ= ïáàòÉ= î~å= ÄÉëíêáàÇÉåI= áå=
îÉêÜçìÇáåÖ= íçí=~äíÉêå~íáÉîÉ=ÄÉëíêáàÇáåÖëëíê~íÉÖáÉØåK=aáí=ãçÉí=ïçêÇÉå=ÄÉççêÇÉÉäÇ= áå= íÉêãÉå=
î~å=~~åí~ääÉå=î~åÖëíÉå=î~å=jìëâìëê~ííÉåI=îÉêï~ÅÜíÉ=éçéìä~íáÉçãî~åÖ=î~å=jìëâìëê~ííÉå=Éå=
î~åÖëíáåëé~ååáåÖK=lé= ÖêçåÇ=ÜáÉêî~å=ãçÉí= ÉÉå= ÖäçÄ~äÉ= áåëÅÜ~ííáåÖ= îçäÖÉå= î~å= ÜÉí= îÉêëÅÜáä=
íìëëÉå=ÇÉ=ëíê~íÉÖáÉØå=áå=íÉêãÉå=î~å=Äáàî~åÖëíÉå=Éå=ÇáÉêÉåäÉÉÇK=
=
PF= å~ÇÉê= íÉ= çåÇÉêÄçìïÉå= çÑI= Éå= òç= à~= ïÉäâI= îÉäÇçåÇÉêòçÉâ= áå= ÇÉ= kÉÇÉêä~åÇëÉ= ëáíì~íáÉ=
ïÉåëÉäáàâ=áëK==
=
QF=ÜÉí=îÉäÇçåÇÉêòçÉâI=òç~äë=îççêÖÉëíÉäÇ=áå=s~å=säáÉí=C=iÉåÖâÉÉâ=EOMMTFI=çé=çåÇÉêÇÉäÉå=~~å=
íÉ=ëÅÜÉêéÉåI=òç~äë=ÇÉ=ëÅÜ~~ä=Éå=ÇÉ=ìáí=íÉ=îçÉêÉå=ãÉíáåÖÉåI=Éå=çÄàÉÅíáÉîÉ=ÅêáíÉêá~=íÉ=ÖÉîÉå=îççê=
ÜÉí=ÉîÉåíìÉäÉ=îççêíáàÇáÖ=~ÑÄêÉâÉå=î~å=ÉÉå=ÇÉêÖÉäáàâÉ=éêçÉÑ=çé=Ä~ëáë=î~å=îÉêï~ÅÜíÉ=~~åí~ääÉå=Éå=
î~åÖëíÉå=Éå=Ç~~ÇïÉêâÉäáàâÉ=çåíïáââÉäáåÖÉåK=
=
RF=ÜÉí=ãçÖÉäáàâ= íÉ=ã~âÉå=ÇÉ=âçëíÉå=î~å=ÇÉêÖÉäáàâÉ=éêçÉîÉå=éêÉÅáÉòÉê= íÉ= ëÅÜ~ííÉåI=Çççê= ÉÉå=
ÄÉíÉêÉ= áåëÅÜ~ííáåÖ= íÉ= ã~âÉå= î~å= ~~åí~ääÉå= íÉ= îÉêï~ÅÜíÉå= î~åÖëíÉå= çåÇÉê= îÉêëÅÜáääÉåÇÉ=
ÉñéÉêáãÉåíÉäÉ=çãëí~åÇáÖÜÉÇÉåK==
=
aÉ=íÜÉçêÉíáëÅÜÉ=ÉñÉêÅáíáÉ=ãçÉí=îÉêÇÉê=äÉáÇÉå=íçíW=
==
SF=eÉí=ÄÉíÉê=ÄÉåìííÉå=î~å=ÇÉ=ÄÉëÅÜáâÄ~êÉ=î~åÖëíÖÉÖÉîÉåë=áå=ÜÉí=î~åÖëíÉåêÉÖáëíê~íáÉ=ëóëíÉÉãK=
aÉ=ÄÉëÅÜáâÄ~êÉ=î~åÖëíÖÉÖÉîÉåë=ÄÉëí~~å=ìáí=ÇÉ=~~åí~ääÉå=î~åÖëíÉå=EîF=Éå=ÇÉ=î~åÖëíáåëé~ååáåÖ=
áå=íÉêãÉå=î~å=~~åí~ääÉå=ìêÉå=ÄÉëíÉÉÇ= áå=ÜÉí=îÉäÇ=éÉê=âáäçãÉíÉê=ï~íÉêÖ~åÖ=EìêÉåLâãFK=aÉòÉ=
ÖÉÖÉîÉåë=ÇáÉåÉå=JáåÇáÉå=ãçÖÉäáàâJ=íÉ=ïçêÇÉå=ÄÉåìí=îççêW=
~F=ÜÉí= êÉä~íáÉë= äÉÖÖÉå= íìëëÉå=î~åÖëíáåëé~ååáåÖ= EìêÉåLâãFI=éçéìä~íáÉ=åáîÉ~ì=Éå=ÖÉêÉ~äáëÉÉêÇÉ=
î~åÖëíÉå=EîI=îLâã=çÑ=îLììêFK=
ÄF= ÜÉí= ÄÉ~åíïççêÇÉå= î~å= ÇÉ= îê~~Ö= çÑ= çé= ÖêçåÇ= î~å= ÇÉòÉ= ÖÉÖÉîÉåë= ~ä= ÖçÉÇ= â~å= ïçêÇÉå=
çåÇÉêÄçìïÇ=Ç~í=ÄÉëíêáàÇáåÖ=ÉÉå=ãÉÉíÄ~~ê=ÉÑÑÉÅí=ÜÉÉÑí=çé=~~åí~ääÉåK=
ÅF=ÜÉí=ëÅÜÉééÉå=î~å=ÉÉå=ëóëíÉÉã=î~å=åçêãÉêáåÖK=a~í=ïáä=òÉÖÖÉåI=ÉÉå=ÜìäéãáÇÇÉä=çã=áå=íÉ=
ëÅÜ~ííÉå=ÜçÉîÉÉä=ÄÉëíêáàÇáåÖëÅ~é~ÅáíÉáí= áåÖÉòÉí=ãçÉí=ïçêÇÉå= áå= ÉÉå=ÖÉÖÉîÉå= ëáíì~íáÉ=çã=ÇÉ=
~~åïÉòáÖÉ=éçéìä~íáÉ=íÉ=ä~íÉå=~ÑåÉãÉåK==
ÇF=ÇÉ=î~äáÇ~íáÉ=î~å=ÜÉí=ÜáÉêÄçîÉå=çåÇÉê=ENF=ÄÉëéêçâÉå=ëáãìä~íáÉãçÇÉäK=

^~åé~â^~åé~â^~åé~â^~åé~â====
lã=ÇÉòÉ=ÇçÉäÉå=íÉ=ÄÉêÉáâÉå=ÜÉÄÄÉå=ïÉ=ÉÉå=íïÉÉí~ä=~å~äóëÉë=ìáíÖÉîçÉêÇK=eÉí=ÉÉêëíÉ=ÄÉíêÉÑí=
ÉÉå= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= î~å= ÇÉ= jìëâìëê~ííÉåî~åÖëíÉå= áå= ÇÉ= ~ÑÖÉäçéÉå= íïáåíáÖ= à~~ê= áå=
kÉÇÉêä~åÇK= få= ÜÉí= íïÉÉÇÉ= ÖÉî~ä= Ö~~í= ÜÉí= çã= ÉÉå= ëáãìä~íáÉ= ~å~äóëÉ= ãÉí= ÉÉå=
îççêëéÉääáåÖëãçÇÉäK=wç~äë=áå=ÇÉ=äÉÉëïáàòÉê=êÉÉÇë=áë=~~åÖÉÖÉîÉå=îçäÖÉå=åì=ÉÉêëí=ÇÉ=êÉëìäí~íÉå=
î~å= ÇÉ= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= EÜççÑÇëíìâ= OFK= aáí= áë= îçêãÖÉÖÉîÉå= ~äë= ÉÉå= ~ÑòçåÇÉêäáàâ= Éå=
ÇÉëÖÉïÉåëí= òÉäÑëí~åÇáÖ= äÉÉëÄ~~ê= ëíìâK= få= ÜÉí= Ç~~êçéîçäÖÉåÇÉ= ÇÉÉä= EÜççÑÇëíìâ= PF= áë=
ÖÉê~ééçêíÉÉêÇ=çîÉê=ÇÉ=ëáãìä~íáÉë=ãÉí=ÄÉíêÉââáåÖ=íçí=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØåK=bÉå=ÄÉëéêÉâáåÖ=
î~å=ÇÉ=íïÉÉ=ëíìââÉå=áë=ÖÉÖÉîÉå=áå=ÇÉ=ëóåíÜÉëÉ=EÜççÑÇëíìâ=QFK=
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OKOKOKOK bs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkbs^ir^qflk=lc=`roobkq=mlmri^qflk=q=mlmri^qflk=q=mlmri^qflk=q=mlmri^qflk=
j^k^dbjbkqj^k^dbjbkqj^k^dbjbkqj^k^dbjbkq====lc=jrpho^q=lc=jrpho^q=lc=jrpho^q=lc=jrpho^q=lka^qo^=lka^qo^=lka^qo^=lka^qo^=
wf_bqef`rpwf_bqef`rpwf_bqef`rpwf_bqef`rp========fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=fk=qeb=kbqeboi^kap=ÓÓÓÓ====
pq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfppq^qfpqf`^i=^k^ivpfp====

OKNKOKNKOKNKOKNK fkqolar`qflk=fkqolar`qflk=fkqolar`qflk=fkqolar`qflk=====

qÜÉ=jìëâê~í=låÇ~íê~=òáÄÉíÜáÅìëI=áå=É~êäáÉê=Ç~óë=~=î~äì~ÄäÉ=Ñìê=ëéÉÅáÉë=áå=kçêíÜJ=^ãÉêáÅ~I=ï~ë=
áåíêçÇìÅÉÇ= íç=tÉëíÉêå=bìêçéÉ= áå= íÜÉ= É~êäó= OMíÜ= ÅÉåíìêóK= fí= áë= åçï~Ç~óë= ÅçåëáÇÉêÉÇ= ~= éÉëí=
ëéÉÅáÉë=áå=íÜÉ=kÉíÜÉêä~åÇëK=fíë=Ü~Äáí=íç=ÇáÖ=Äìêêçïë=áå=Ä~åâë=~åÇ=ÇáâÉë=éçëÉë=~=ë~ÑÉíó=íÜêÉ~í=
íç=íÜÉ=äçïÉê=é~êí=çÑ=íÜÉ=kÉíÜÉêä~åÇëK=jìëâê~í=éçéìä~íáçå=Åçåíêçä=áë=êÉÖáçå~ääó=çêÖ~åáòÉÇ=Äó=
ï~íÉê=ã~å~ÖÉãÉåí=Äç~êÇë=~åÇ=éêçîáåÅÉëI=ïÜáÅÜ=Éåäáëí=ëéÉÅá~äáòÉÇ=ãìëâê~í=íê~ééÉêë=E_~êÉåÇë=
OMMOFK= lå= ~= å~íáçå~ä= äÉîÉäI= ãìëâê~í= éçéìä~íáçå= Åçåíêçä= ~ÅíáîáíáÉë= ~êÉ= ÅççêÇáå~íÉÇ= Äó= íÜÉ=
aìíÅÜ= jìëâê~í= `çåíêçä= `çããáííÉÉ= Ei``jFK= ^å= Éî~äì~íáçå= çÑ= íÜÉ= é~ëí= ã~å~ÖÉãÉåí=
êÉëìäíë= ~åÇ= áåëáÖÜí= áå= íÜÉ= ëí~íìë= çÑ= ÅìêêÉåí= ãìëâê~í= éçéìä~íáçåë= áå= íÜÉ= kÉíÜÉêä~åÇë= áë=
åÉÅÉëë~êó= ïÜÉå= ÇáëÅìëëáåÖ= ~äíÉêå~íáîÉ= ëíê~íÉÖáÉë= çÑ= Åçåíêçä= EëÉÉ= é~êí= íïç= çÑ= íÜáë= êÉéçêíI=
bî~äì~íáçå= çÑ= ~äíÉêå~íáîÉ= ã~å~ÖÉãÉåí= ëíê~íÉÖáÉë= çÑ= ãìëâê~í= låÇ~íê~= òáÄÉíÜáÅìë= éçéìä~íáçå=
ÅçåíêçäFI=çê=íÜÉ=åÉÉÇ=çÑ=~åó=Åçåíêçä=~í=~ääK=qÜáë=é~éÉê=~áãë=íç=éêçîáÇÉ=ëìÅÜ=~å=Éî~äì~íáçåK==

`ìêêÉåí=ãìëâê~í=ã~å~ÖÉãÉåí=áå=íÜÉ=kÉíÜÉêä~åÇë`ìêêÉåí=ãìëâê~í=ã~å~ÖÉãÉåí=áå=íÜÉ=kÉíÜÉêä~åÇë`ìêêÉåí=ãìëâê~í=ã~å~ÖÉãÉåí=áå=íÜÉ=kÉíÜÉêä~åÇë`ìêêÉåí=ãìëâê~í=ã~å~ÖÉãÉåí=áå=íÜÉ=kÉíÜÉêä~åÇë====
jìëâê~íë=ÇáÖ=Äìêêçïë= áå=Ä~åâë= ~åÇ=ÇáâÉë= ~åÇ= íÜìë= ÉÑÑÉÅíáîÉäó=ìåÇÉêãáåÉ= íÜÉëÉ=ÇáâÉëK=qÜÉ=
äçåÖÉîáíó= çÑ= ÇáâÉë= ÇÉÅäáåÉë= ïÜÉå=ãçêÉ= Äìêêçïë= ~êÉ= éêÉëÉåí= E_`j= OMMSF= ~åÇ= åìãÄÉêë= çÑ=
Äìêêçïë=~êÉ= ~ëëìãÉÇ= íç=ÄÉ= êÉä~íÉÇ= íç=éçéìä~íáçå= äÉîÉäëK=qÜÉ=ÄìêêçïáåÖ=~ÅíáîáíáÉë=éêáã~êáäó=
áåÅêÉ~ëÉ=ÑäççÇáåÖ=êáëâëK=^ÇÇáíáçå~ääóI=~ÅÅáÇÉåíë=ïáíÜ=é~ëëáåÖ=îÉÜáÅäÉë=çê=Å~ííäÉ=çÅÅìê=ïÜÉå=íÜÉ=
íçé= çÑ= ~= ÇáâÉ= çê= ~= Ä~åâ= áë= ÇÉéêÉëëÉÇ= ÇìÉ= íç=ãìëâê~í= ÄìêêçïëK= cáå~ääóI= íÜÉêÉ= áë= ÉÅçåçãáÅ=
Ç~ã~ÖÉ=íç=ÄÉ=ÉñéÉÅíÉÇ=Ñçê=~ÖêáÅìäíìêÉI=ÑáëÜÉêáÉëI=~åÇ=íÜÉ=ã~áåíÉå~åÅÉ=çÑ=ï~íÉêï~óë=~åÇ=ï~íÉê=
áåÑê~ëíêìÅíìêÉ= Ed~~ÑÑ= Éí= ~äK= OMMTFK= aìÉ= íç= íÜÉëÉ= ë~ÑÉíó= êáëâë= ~åÇ= ÉÅçåçãáÅ~ä= Ç~ã~ÖÉI=
ëáÖåáÑáÅ~åí=êÉëçìêÅÉë=~êÉ=ëéÉåí=íç=ãáåáãáëÉ=ãìëâê~í=éçéìä~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇëK=få=OMMUI=
~=íçí~ä=çÑ=QRM=ëéÉÅá~äáòÉÇ=ãìëâê~í=íê~ééÉêë=ï~ë=ÉåäáëíÉÇK=fåÅäìÇáåÖ=çêÖ~åáë~íáçå=çîÉêÜÉ~Ç=~åÇ=
Å~éáí~ä=ÅçëíëI=íÜÉ=Ñáå~åÅá~ä=Åçëíë=çÑ=íÜáë=éêçÖê~ã=~êÉ=PR=ñ=NMSÉìêçKóêJNK=jìëâê~í=ã~å~ÖÉãÉåí=áë=
ÅççêÇáå~íÉÇ= çå=~= å~íáçå~ä= äÉîÉäI= Äìí= ÑìåÇáåÖ= ~åÇ= ~ääçÅ~íáçå= çÑ= ÉÑÑçêíë= ~êÉ= ÇçåÉ= áå= ëÉé~ê~íÉ=
ìåáíë=~í=éêçîáåÅá~ä=äÉîÉäK=
=
jìëâê~íë= ~êÉ= Å~ìÖÜí= çå= ~= óÉ~êJêçìåÇ= Ä~ëáëI= ~ää= çîÉê= íÜÉ= ÅçìåíêóK= ^ää= íê~ééáåÖ= ãÉ~åë= ~êÉ=
ãÉÅÜ~åáÅ~äI=åç=éçáëçå= áë=ìëÉÇ= EmäìÖ=NVUUFK=jìëâê~íë= ~êÉ=Å~ìÖÜí=ïáíÜ=ÇêçïåáåÖ=Å~ÖÉë= ~åÇ=
NNMÛÛ= ÅçåáÄÉ~ê= íê~éëK=aêçïåáåÖ= Å~ÖÉë= Å~å= çÑíÉå= ÄÉ= éä~ÅÉÇ= áå= ÅìäîÉêíë= ÅçååÉÅíáåÖ= ÇáÑÑÉêÉåí=
ï~íÉêï~óë= ~åÇ= ~êÉ= íÜÉå= Å~ääÉÇ= ÑóâÉëK= qÜÉ= ìëÉ= çÑ= ÇáÑÑÉêÉåí= ãÉ~åë= î~êáÉë= ÄÉíïÉÉå= ëÉ~ëçåëI=
ã~å~ÖÉãÉåí= ìåáíë= ~åÇ= óÉ~êëK= dÉåÉê~ääóI= ÇêçïåáåÖ= Å~ÖÉë= ~åÇ= ÑóâÉë= ~êÉ= ÉÑÑÉÅíáîÉ= ~í= ÜáÖÜ=
éçéìä~íáçå=ÇÉåëáíáÉëI=~åÇ=ÇìêáåÖ=ãáÖê~íáçå=éÉêáçÇë= áå=Ñ~ää=~åÇ=ëéêáåÖK=få=íÜáë=ëíìÇó=ïÉ=ïáää=
åçí= ÇáëÅìëë= íÜÉ= ÇÉí~áäë= çÑ= íÜÉëÉ= íê~ééáåÖ= ãÉ~åëI= ~åÇ= íÜÉáê= êÉëéÉÅíáîÉ= ìëÉ= ìåÇÉê= ÇáÑÑÉêÉåí=
ÅáêÅìãëí~åÅÉëI=óÉí= íÜÉëÉ=ÇáÑÑÉêÉåÅÉë=ã~ó=Éñéä~áå=é~êí=çÑ= íÜÉ=î~êá~íáçå=áå=Ü~êîÉëí=ÉÑÑáÅáÉåÅáÉë=
~ãçåÖ=ëáíÉëK=jìëâê~í=Å~íÅÜ=EÜÉêÉ~ÑíÉê=êÉÑÉêêÉÇ=íç=~ë=Ü~êîÉëíF=ÉÑÑçêíë=~åÇ=êÉëìäíë=~êÉ=êÉÅçêÇÉÇ=
çå=~=QJïÉÉâäó=Ä~ëáë= Ñçê=ÖÉçÖê~éÜáÅ~ä=ìåáíë=çÑ=RñR=âã=EÅ~ääÉÇ= ÅÉääë= áå=íÜÉ=êÉëí=çÑ= íÜáë=é~éÉêFI=
ïÜáÅÜ=ÅçîÉê=íÜÉ=ÉåíáêÉ=Åçìåíêó=ïáíÜ=~=êÉÖìä~ê=ÖêáÇK=
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qÜÉ=ã~å~ÖÉãÉåí=ìëÉë=íÜÉëÉ=Ç~í~=~åÇ=íÜÉáê=êÉÅÉåí=Üáëíçêó=íç=ã~å~ÖÉ=Ü~êîÉëí=ÉÑÑçêíëK=få=íÜáë=
ëíìÇóI=ïÉ=~ííÉãéí=íç=Ä~ÅâÅ~ëíN=éçéìä~íáçå=íê~àÉÅíçêáÉë=~åÇ=íç=~ëëÉëë=íÜÉ=ÉÑÑÉÅíáîÉåÉëë=çÑ= íÜÉ=
ÅìêêÉåí=ãìëâê~í=éçéìä~íáçå=Åçåíêçä=éêçÖê~ãK=qç=çÄí~áå=íÜÉëÉ=éçéìä~íáçå=Ä~ÅâÅ~ëíëI=ïÉ=ïáää=
Ñáí=Ä~ëáÅ=ëí~íáëíáÅ~ä=ãçÇÉäë=çÑ=éçéìä~íáçå=ÖêçïíÜ=~åÇ=Å~íÅÜ=ÉÑÑáÅáÉåÅó=íç=äçÅ~ä=Ç~í~=çå=Ü~êîÉëí=
ÉÑÑçêíë=~åÇ=êÉëìäíëK==

jìëâê~í=ÄáçäçÖójìëâê~í=ÄáçäçÖójìëâê~í=ÄáçäçÖójìëâê~í=ÄáçäçÖó====
qÜÉ=ãìëâê~í= áë=~å=~èì~íáÅ=~åáã~ä=íÜ~í= ÑÉÉÇë=ãçëíäó=çå=~èì~íáÅ=îÉÖÉí~íáçåI=Äìí=ëÜçïë=ÖêÉ~í=
éä~ëíáÅáíó= áå= áíë= ÇáÉíK= fí= áë= å~íáîÉ= íç= kçêíÜ= ^ãÉêáÅ~= ~åÇ= ÅçåëáÇÉêÉÇ= ~å= ÉñçíáÅ= ëéÉÅáÉë= áå=
bìêçéÉK=_~ëáÅ=êÉîáÉïë=çÑ=áíë=å~íìê~ä=Üáëíçêó=~åÇ=ÉÅçäçÖó=~êÉ=ÖáîÉå=Äó=EmÉêêóI=gêK=NVUOX=_çìíáå=
C=_áêâÉåÜçäò=NVUTX=eÉáÇÉÅâÉ=C=pÉáÇÉ=NVVMFK=qÜÉ=èì~äáíó=çÑ=Ü~Äáí~í=áë=äáâÉäó=íç=ÄÉ=ÇÉÑáåÉÇ=
Äó=Ñ~Åíçêë=ëìÅÜ=~ë=ï~íÉê=ÇÉéíÜI=äÉåÖíÜ=çÑ=ëÜçêÉäáåÉI=îÉÖÉí~íáçå=ÅçããìåáíóI=ä~åÇ=ìëÉ=~åÇ=ëçáä=
íóéÉK=fíë=êÉéêçÇìÅíáîÉ=éçíÉåíá~ä= áë= áãéêÉëëáîÉK=^=é~áê=çÑ=ãìëâê~íë=éêçÇìÅÉë=çå=~îÉê~ÖÉ=íÜêÉÉ=
äáííÉêë= çÑ= ~ééêçñáã~íÉäó= ëáñ= óçìåÖ= EjçÉåë= NVTUFK=jçêí~äáíó= áë= ÜáÖÜI= ÉëéÉÅá~ääó= áå= Ñ~ää= ~åÇ=
ïáåíÉêK=jìëâê~í=éçéìä~íáçåë=~êÉ=ëÉåëáíáîÉ=íç=ÉñíêÉãÉ=ïáåíÉê=ÅçäÇåÉëë=~åÇ=ÉñíêÉãÉ=î~êá~íáçåë=
áå= ï~íÉê= äÉîÉäë= EÇêçìÖÜíë= ~åÇ= ÑäççÇë= EbêêáåÖíçå= NVRQX= bêêáåÖíçå= NVSPFFI= ëáíì~íáçåë= íÜ~í=
Ü~êÇäó= çÅÅìê= áå= íÜÉ= kÉíÜÉêä~åÇëK= líÜÉê= Ñ~Åíçêë= áåÑäìÉåÅáåÖ= óÉ~êJíç= óÉ~ê= î~êá~íáçå= áå=
éçéìä~íáçå= äÉîÉäë= áåÅäìÇÉ= ÇáëÉ~ëÉëI= éêÉÇ~íáçåI= ~åÇ= ÑççÇ= ~ÄìåÇ~åÅÉK=^äíÜçìÖÜ=ãìëâê~íë= ~êÉ=
ÖÉåÉê~ääó=ëáíÉJÑ~áíÜÑìäI=~=î~êóáåÖ=éêçéçêíáçå=çÑ=óçìåÖ=ãìëâê~íë=ÇáëéÉêëÉë=Ñêçã=áíë=å~í~ä=ëáíÉ=íç=
ëÉííäÉ=~í=Çáëí~åÅÉë=çÑ=ëÉîÉê~ä=ÜìåÇêÉÇë=çÑ=ãÉíÉêë=çê=ÉîÉå=ãìäíáéäÉ=âáäçãÉíêÉë=E^äÇçìë=NVQTX=
j~ää~ÅÜ=NVTNX=`~äÉó=NVUTX=^ÇÉäÄÉêÖ=OMMUFK=k~í~äáíóI=ãçêí~äáíó=~åÇ=ÇáëéÉêë~ä=~êÉ=~ää=~ÑÑÉÅíÉÇ=
Äó= éçéìä~íáçå= ÇÉåëáíó= ~åÇ= ëÜçï= ëíêçåÖ= ëÉ~ëçå~ä= î~êá~íáçåK= EbêêáåÖíçå= NVRQX= páãéëçå= C=
_çìíáå= NVUVX= `ä~êâ= C= hêçÉâÉê= NVVPFK= eçïÉîÉêI= íÜÉëÉ= ãÉÅÜ~åáëãë= ~êÉ= åçí= åÉÅÉëë~êáäó=
ëíê~áÖÜíÑçêï~êÇW= áå= ëçãÉ= óÉ~êëI=ãìëâê~íë= ~ééÉ~ê= íç= íçäÉê~íÉ=ãìÅÜ=ÜáÖÜÉê= ÇÉåëáíáÉë= íÜ~å= áå=
çíÜÉê=óÉ~êë=EbêêáåÖíçå=NVSPFK==

mçéìä~íáçå=Çóå~ãáÅ=íÜÉçêó=~åÇ=éêÉÇ~íçêmçéìä~íáçå=Çóå~ãáÅ=íÜÉçêó=~åÇ=éêÉÇ~íçêmçéìä~íáçå=Çóå~ãáÅ=íÜÉçêó=~åÇ=éêÉÇ~íçêmçéìä~íáçå=Çóå~ãáÅ=íÜÉçêó=~åÇ=éêÉÇ~íçêJJJJéêÉó=êÉä~íáçåëÜáéëéêÉó=êÉä~íáçåëÜáéëéêÉó=êÉä~íáçåëÜáéëéêÉó=êÉä~íáçåëÜáéë====
qÜÉ=ÇÉîÉäçéãÉåí=çÑ=éçéìä~íáçå=ãçÇÉäë=áë=ÜÉäéÑìä=áå=ÖìáÇáåÖ=íÜÉ=ã~å~ÖÉãÉåí=çÑ=ïáäÇ=~åáã~ä=
éçéìä~íáçåëK=få=ÑáëÜÉêáÉëI=íÜÉ=ëí~åÇáåÖ=ëíçÅâ=áë=Ä~ÅâÅ~ëíÉÇ=Ñêçã=áåÑçêã~íáçå=çå=Ü~êîÉëíI=ÉÑÑçêí=
~åÇ=~ÖÉJëíêìÅíìêÉ=çÑ= ÑáëÜ=Å~ìÖÜíK=qÜáë=íóéÉ=çÑ=~å~äóëáë= áë=Å~ääÉÇ=sáêíì~ä=mçéìä~íáçå=^å~äóëáë=
Esm^= Ei~ëëÉå= C= jÉÇäÉó= OMMMFFK= _~ëÉÇ= çå= Éëíáã~íÉÇ= ÇÉãçÖê~éÜáÅ= é~ê~ãÉíÉêë= ~åÇ=
ã~å~ÖÉãÉåí=çÄàÉÅíáîÉëI=~ééäáÉÇ=éçéìä~íáçå=Çóå~ãáÅ=ãçÇÉäë=ëìééçêí=ÇÉÅáëáçåë=~Äçìí=Ü~êîÉëí=
èìçí~ÛëK= ^äëç= áå= ÅçåëÉêî~íáçå= EaìååáåÖ= Éí= ~äK= NVVRX= ^âÅ~â~ó~= Éí= ~äK= NVVVF= ~åÇ= áå= éÉëí=
ã~å~ÖÉãÉåí=EpíÉåëÉíÜ=Éí=~äK=OMMNF=ãçÇÉäë=ÜÉäé=íç=ÖìáÇÉ=ã~å~ÖÉãÉåíK=jçÇÉäë=çÑ=Ü~êîÉëíáåÖ=
~åÇ= éêÉÇ~íáçå= ÖÉåÉê~ääó= ~ëëìãÉ= íÜ~í= éçéìä~íáçåë= ~êÉ= äáãáíÉÇ= Äó= ãÉÅÜ~åáëãë= çÑ= ÇÉåëáíó=
ÇÉéÉåÇÉåÅÉ=~ÅíáåÖ=çå=ãçêí~äáíóI=å~í~äáíó=çê=ÇáëéÉêë~ä= EcçïäÉê=NVUTFK=aÉåëáíó=ÇÉéÉåÇÉåÅÉ= áë=
íÜÉ=ãÉÅÜ~åáëã= ÄÉÜáåÇ= ëçJÅ~ääÉÇ= ÅçãéÉåë~íçêó=ãçêí~äáíó= ~åÇ= å~í~äáíó= E_çóÅÉ= Éí= ~äK= NVVVFI=
ïÜáÅÜ= áë= çÑíÉå= ÅáíÉÇ= íç= ÄÉ= íÜÉ= Ä~ëáë= Ñçê= ëìëí~áå~ÄäÉ= Ü~êîÉëí= çÑ=ïáäÇäáÑÉ= éçéìä~íáçåë= Ehçââç=
OMMNFK=råÇÉê= ~= ëìëí~áå~ÄäÉ=Ü~êîÉëí= êÉÖáãÉI=çåäó=~= ÚëìêéäìëÛ= çÑ= ~åáã~äë= áë= êÉãçîÉÇI=ïáíÜçìí=
éìëÜáåÖ=íÜÉ=ÄêÉÉÇáåÖ=ëíçÅâ=ìåÇÉê=~=ëìëí~áå~ÄäÉ=äÉîÉäK=aÉåëáíó=ÇÉéÉåÇÉåÅÉ=áë=çÑíÉå=êÉä~íÉÇ=íç=
ÉåîáêçåãÉåí~ä=ëÉ~ëçå~äáíóI=ïÜáÅÜ=áë=Å~êÉÑìääó=êÉîáÉïÉÇ=áå=_çóÅÉ=Éí=~äK=ENVVVFK=
=
cçê=íÜÉ=éìêéçëÉ=çÑ=íÜáë=é~éÉê=áí=áë=áãéçêí~åí=íç=åçíÉ=íÜ~í=ã~åó=ÇáÑÑÉêÉåí=éçéìä~íáçå=ãçÇÉäë=
ÉñáëíK= páãéäÉ= ãçÇÉäë= ~êÉ= ìëì~ääó= Ä~ëÉÇ= çå= äçÖáëíáÅ= EpãáíÜ= Éí= ~äK= OMMSF= çêI= ÉîÉå= ëáãéäÉêI=
ÉñéçåÉåíá~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉë=Ej~íáë=Éí=~äK=NVVSX=j~íáë=C=háÑÑÉ=NVVVFK=jçêÉ=ÅçãéäÉñ=
ãçÇÉäë=ã~ó=çê=ã~ó=åçí=ÉñéäáÅáíäó=áåÅäìÇÉ=ëé~ÅÉI=ëÉ~ëçå~äáíóI=éêÉÇ~íáçåI=áåÇáîáÇì~ä=ÄÉÜ~îáçìê=
ÉíÅK= qÜÉ= ÖÉåÉê~ä= éêÉÇáÅíáçå= çÑ= éçéìä~íáçå= ãçÇÉäë= áë= íÜ~í= Ü~êîÉëíáåÖ= êÉÇìÅÉë= íÜÉ= ~îÉê~ÖÉ=
éçéìä~íáçå=ëáòÉ=éêÉëÉåí=çîÉê=íÜÉ=ëÉ~ëçå=E_çóÅÉ=Éí=~äK=NVVVFK=få=íÜáë=ëíìÇó=ïÉ=ïáää=Ñáí=äçÖáëíáÅ=
~åÇ= ÉñéçåÉåíá~ä= ÖêçïíÜ=ãçÇÉäë= íç=ãìëâê~í= Ü~êîÉëí= Ç~í~= EëÉÉ=ãÉíÜçÇëFK=lìê= ÜóéçíÜÉëáë= áë=
íÜ~í=äçÅ~ä=ãìëâê~í=éçéìä~íáçå=ëáòÉ=Å~å=ÄÉ=êÉÅçåëíêìÅíÉÇ=Ñêçã=óÉ~êäó=Ç~í~=çå=íÜÉ=åìãÄÉêë=çÑ=
                                                        
1 _~ÅâÅ~ëíáåÖ=Z=éêÉÇáÅíáçå=áå=íÜÉ=é~ëí 
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Ü~êîÉëíÉÇ=ãìëâê~íë=~åÇ=Å~íÅÜ=ÉÑÑçêíK=fÑ=ëçI=ïÉ=~áã=íç=ìëÉ=íÜ~í=íÉÅÜåáèìÉ=íç=Éëíáã~íÉ=ÅìêêÉåí=
éçéìä~íáçå= ëáòÉë= ~åÇ= íç= àìÇÖÉ= ïÜÉíÜÉê= äçÅ~ä= éçéìä~íáçå= äÉîÉäë= áå= íÜÉ= kÉíÜÉêä~åÇë= ~êÉ=
êÉÖìä~íÉÇ=Äó=Ü~êîÉëíáåÖ=ìåÇÉê=íÜÉ=ÅìêêÉåí=Ü~êîÉëí=ê~íÉëK==
=

OKOKOKOKOKOKOKOK jbqelapjbqelapjbqelapjbqelap====

a~í~ëÉía~í~ëÉía~í~ëÉía~í~ëÉí====
qÜÉ=Ü~êîÉëí=êÉëìäíë=çÑ=íÜÉ=aìíÅÜ=ãìëâê~í=Åçåíêçä=éêçÖê~ã=~êÉ=ëíçêÉÇ=çå=~=ÖÉçÖê~éÜáÅ~ä=Ä~ëáë=
ïáíÜ=OOMO=Q~íä~ë=ÄäçÅâëÒI=ÅÉääë=çÑ=RñR=âãI=~ë=~=Ä~ëáÅ=ìåáí=ëáåÅÉ=NVUTK=qÜÉ=ëíçêÉÇ=áåÑçêã~íáçå=
Åçåí~áåë= Ü~êîÉëí= êÉëìäíëI= ~ë= åìãÄÉêë= çÑ=ãìëâê~íë= Å~ìÖÜí= ~åÇ= Ü~êîÉëí= ÉÑÑçêíI= ~ë= åìãÄÉêë= çÑ=
Üçìêë= ëéÉåí= íê~ééáåÖ= áå= íÜÉ= ÑáÉäÇK=e~êîÉëí= ÉÑÑçêí= áåÅäìÇÉë= íê~îÉääáåÖ= íáãÉ= ïáíÜáå= íÜÉ= Å~íÅÜ=
~êÉ~I=Äìí=ÇçÉë=åçí=áåÅäìÇÉ=ÜçäáÇ~óëI=çêÖ~åáò~íáçå=çîÉêÜÉ~Ç=~åÇ=íÜÉ=éêçÇìÅíáçå=çÑ=ã~íÉêá~äëK=
e~êîÉëí=Ç~í~=~êÉ=ëíçêÉÇ=çå=~=ÑçìêJïÉÉâäó=Ä~ëáëI=Äìí=íÜáë=ëíìÇó=áë=Ä~ëÉÇ=çå=óÉ~êäó=íçí~äë=Ñçê=íÜÉ=
óÉ~êë=NVUTJOMMTK=
=
cçê= É~ÅÜ= çÑ= íÜÉ= ÅÉääëI= ïÉ= ~ÅèìáêÉÇ= Ä~ëáÅ= ~ÄáçíáÅ= áåÑçêã~íáçåW= éêÉî~áäáåÖ= ëçáä= íóéÉ= EëçìêÅÉW=
^äíÉêê~=ëçáä=íóéÉ=ã~éI=OMMSF=~åÇ=íçí~ä=ëÜçêÉ=äÉåÖíÜ=EëçìêÅÉW=íÜÉ=ãìëâê~í=Ü~êîÉëí=êÉÖáëíê~íáçå=
Ç~í~Ä~ëÉ=Ñêçã=íÜÉ=i``jF=áå=ãK=tÉ=Åä~ëëáÑáÉÇ=ëçáäë=áåíç=Ñçìê=Åä~ëëÉë=Ä~ëÉÇ=çå=äìíìã=ÅçåíÉåí=
~åÇ=íÜÉ=~ãçìåí=çÑ=çêÖ~åáÅ=ã~íÉêá~äW=`ä~ó=Eäìíìã=[=ORBFI=p~åÇó=Åä~ó=Eäìíìã=UJORBFI=p~åÇ=
Eäìíìã=Y=U=BFI=~åÇ=mÉ~í=EçêÖ~åáÅ=ã~íÉêá~ä=[=PRBFK=lÑ=íÜÉ=OOMO=ÅÉääëI=NOM=ÅÉääë=ïÉêÉ=ëÉäÉÅíÉÇ=
áå=~=ëíê~íáÑáÉÇ=ê~åÇçã=ï~óI=ëç=íÜ~í=Ñçê=É~ÅÜ=çÑ=íÜÉ=ëçáä=íóéÉë=PM=ê~åÇçãäó=ëÉäÉÅíÉÇ=ÅÉääë=ïÉêÉ=
~î~áä~ÄäÉK=cáîÉ=ÅÉääë=Åçåí~áåÉÇ=íçç=ã~åó=òÉêç=î~äìÉë=íç=~ääçï=Ñçê=éêçéÉê=ëí~íáëíáÅ~ä=~å~äóëáë=~åÇ=
áå=ÑáîÉ=ÅÉääë=ãáÖê~íáçå=ï~ë=ëìëéÉÅíÉÇ=íç=Ü~îÉ=~ÑÑÉÅíÉÇ=íÜÉ=éçéìä~íáçåK=^ÑíÉê=ÇáëÅìëëáçå=ïáíÜ=
íÜÉ=êÉÖáçå~ä=ÅççêÇáå~íçêë=çÑ=íÜÉ=Åçåíêçä=éêçÖê~ãI=~åçíÜÉê=NM=ÄäçÅâë=ïÉêÉ=Éäáãáå~íÉÇ=ÄÉÅ~ìëÉ=
çÑ=âåçïå=~åçã~äáÉëOI=äÉ~îáåÖ=NMM=ÅÉääë=Ñçê=~å~äóëáëI=ëÉÉ=ÑáÖìêÉ=NK==
=
få=ÄêáÉÑI=íÜÉ=ãçÇÉä=~å~äóëÉë=ïÉêÉ=éÉêÑçêãÉÇ=çå=ON=ÅçåëÉÅìíáîÉ=óÉ~êäó=íçí~äë=Ü~êîÉëí=çÑ=Ü~êîÉëí=
êÉëìäíë=~åÇ=Ü~êîÉëí=ÉÑÑçêíI=Ñçê=NMM=ÅÉääëK=

jçÇÉäëjçÇÉäëjçÇÉäëjçÇÉäë====
tÉ=Ñçêãìä~íÉÇ=ÑáîÉ=ëÉíë=çÑ=ãçÇÉäë=íÜ~í=Éñéä~áå=Ü~êîÉëí=êÉëìäíë=~ë=~=ÑìåÅíáçå=çÑ=Ü~êîÉëí=ÉÑÑçêí=
~åÇ=éçéìä~íáçå=äÉîÉäëK=qÜÉëÉ=ëÉíë=~êÉ=íÜÉ=ÇáÑÑÉêÉåí=ÅçãÄáå~íáçåë=çÑ=íïç=Ä~ëáÅ=ãçÇÉäë=Ñçê=åÉí=
éçéìä~íáçå=ÖêçïíÜ= ê~íÉ= ~ë= ~= ÑìåÅíáçå=çÑ=éçéìä~íáçå=äÉîÉä= EÉñéçåÉåíá~ä= ~åÇ= äçÖáëíáÅ=ÖêçïíÜFI=
íïç=Ä~ëáÅ=ãçÇÉäë=çÑ=Ü~êîÉëí=ê~íÉ=~ë=~=ÑìåÅíáçå=çÑ=éçéìä~íáçå=äÉîÉä=~åÇ=Ü~êîÉëí=ÉÑÑçêí=EëÉ~êÅÜ=
ÉÑÑáÅáÉåÅó=äáåÉ~ê=çê=ÇÉÅÉäÉê~íáåÖ=ïáíÜ=éçéìä~íáçå=äÉîÉäFI=~åÇ=~=åìää=ãçÇÉäK=få=çìê=éçéìä~íáçå=
ÖêçïíÜ= ãçÇÉäëI= å~í~äáíóI= ÇÉ~íÜ= ê~íÉ= ~åÇ= ãáÖê~íáçå= ê~íÉë= ~êÉ= åçí= ÉñéäáÅáíäó= ëí~íÉÇI= Äìí= ~êÉ=
Åçåí~áåÉÇ=áå=~=åÉí=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=αK=låäó=éçéìä~íáçå=äçëë=ÇìÉ=íç=Ü~êîÉëíáåÖ=áë=
ÉñéäáÅáíäó=ëí~íÉÇK=
=
Exponential growth 
ÉñéçåÉåíá~ä=ÖêçïíÜ=áë=ãçÇÉääÉÇ=~ë=
=

mí=Z=míJN=Hα=míJN=J=`í=
=

ïÜÉêÉ==
= mí= = Ä~ÅâÅ~ëíÉÇ=éçéìä~íáçå=äÉîÉä=áå=aÉÅÉãÄÉê=çÑ=óÉ~ê=í=
= míJN= = Ä~ÅâÅ~ëíÉÇ=éçéìä~íáçå=äÉîÉä=áå=aÉÅÉãÄÉê=çÑ=íÜÉ=éêÉîáçìë=óÉ~ê=

                                                        
O=fããáÖê~íáçå=ÇÉÉãÉÇ=êÉäÉî~åí=~åÇ=éêÉëìãÉÇ=ãìÅÜ=ÄáÖÖÉê=íÜ~å=ÉãáÖê~íáçå=EåZ=RFI= áåÇáÅ~íáçåë=íÜ~í=Ç~í~JÉåíêó=
ï~ë=áåÅçêêÉÅí=EåZRFK=^åÇ=íçç=ã~åó=òÉêç=Å~íÅÜÉë=Ñçê=ëí~íáëíáÅ~ä=~å~äóëáë=EåZRFI=
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= `í= = íçí~ä=Ü~êîÉëí=áå=óÉ~ê=í=

= α= = åÉí=~ååì~ä=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=
=
Density dependence 
cçê= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉI=ïÉ= ëÉäÉÅíÉÇ= íÜÉ= äçÖáëíáÅ= ÖêçïíÜ=ãçÇÉäI= áå=ïÜáÅÜ= åÉí= ÖêçïíÜ= ê~íÉ=
ÇÉÅÉäÉê~íÉë=ïáíÜ=éçéìä~íáçå=ëáòÉI=ëç=íÜ~í=
=

mí= Z=míJN=Hα=míJN==EN=Ó=γ=míJNF=Ó=`í=

=
ïÜÉêÉ==
= γ= Z=áåîÉêëÉ=Å~êêóáåÖ=Å~é~ÅáíóI=hJN==
=
fÑ= míJN= ~ééêç~ÅÜÉë= íç= γI= ÖêçïíÜ= ê~íÉ= ~ééêç~ÅÜÉë= íç= òÉêçK= fÑ= γ= áë= ëÉí= íç= òÉêçI= íÜÉ= ãçÇÉä=

ÄÉÅçãÉë=Éèìáî~äÉåí=íç=íÜÉ=ÉñéçåÉåíá~ä=ÖêçïíÜ=ãçÇÉäK=
=
Linear harvest rate 
cçê=ãçÇÉääáåÖ=~ååì~ä=Ü~êîÉëíI=ïÉ=~ëëìãÉÇ=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=íç=ÄÉ=äáåÉ~ê=çê=ÇÉÅÉäÉê~íáåÖ=ïáíÜ=
éçéìä~íáçå=ëáòÉK=táíÜ=íÜÉ=äáåÉ~ê=Ü~êîÉëí=ê~íÉ=ãçÇÉäI=Ü~êîÉëí=áë=éêçéçêíáçå~ä=íç=éçéìä~íáçå=ëáòÉ=
~åÇ=Ü~êîÉëí=ÉÑÑçêíW=
=
= `í= Z=β=bí=míJN=

=
ïÜÉêÉ=
= β= Z=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅóI=~ë=íÜÉ=Üçìêäó=Ü~êîÉëíÉÇ=éêçéçêíáçå=çÑ=íÜÉ=éçéìä~íáçå=míJN=

bí= Z=Ü~êîÉëí=ÉÑÑçêí=áå=óÉ~ê=íI=áå=Üçìêë=
=

Decelerating harvest rate  
cçê= íÜÉ= ÇÉÅÉäÉê~íáåÖ= Ü~êîÉëí= ê~íÉ=ãçÇÉäI=ïÉ= ÅÜçëÉ= íç=ãçÇÉä= Ü~êîÉëí= ê~íÉ= ~ÅÅçêÇáåÖ= íç= íÜÉ=
eçääáåÖ=ff=ÑìåÅíáçå~ä=êÉëéçåëÉK=qê~åëä~íÉÇ=íç=ãìëâê~í=éçéìä~íáçåëI=íÜáë=ãçÇÉäë=~ëëìãÉë=íÜ~íI=
ïáíÜ= áåÅêÉ~ëáåÖ=éçéìä~íáçå= ëáòÉI= íÜÉ= áãéçêí~åÅÉ=çÑ=Ü~åÇäáåÖ= íáãÉ=éÉê=ãìëâê~íI= ê~íÜÉê=íÜ~å=
íÜÉ=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅóI=ÄÉÅçãÉë=äáãáíáåÖ=Ñçê=íÜÉ=Ü~êîÉëí=ê~íÉK=qÜáë=ãçÇÉä=áë=Ñçêãìä~íÉÇ=~ë=
=

`í= Z=β=bí=míJN=L=EN=H=δ=β=míJNF=

=
ïÜÉêÉ=
= β= Z=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=
= δ= Z=Ü~åÇäáåÖ=íáãÉI=áå=ãìëâê~íë=G=ÜçìêëJN==
=
Null model 
^ÇÇáíáçå~ääóI=ïÉ=ëí~íÉÇ=~=åìääJãçÇÉäI=áå=ïÜáÅÜ=Ü~êîÉëí=ÉÑÑçêí=Ü~ë=åç=ÉÑÑÉÅí=çå=Ü~êîÉëí=êÉëìäíëI=
íç=ÄÉ=ãÉ~åí=~ë=~=ÄÉåÅÜã~êâ=íç=íÜÉ=çíÜÉê=ãçÇÉäë=~åÇ=Éèìáî~äÉåí=íç=íÜÉ=Ä~ëáÅ=ãçÇÉä=Äó=j~íáë=
ENVVSFW=
= `í= Z=β=míJN=
=
Assumptions 
qÜÉ=ãçÇÉäë=Ü~îÉ=íÜÉ=ÑçääçïáåÖ=áãéäáÅáí=~ëëìãéíáçåëW=
NK= jáÖê~íáçå= áë= åçí= êÉäÉî~åíK= qÜáë= áë= áå= Åçåíê~ëí= ïáíÜ= Ej~íáë= Éí= ~äK= NVVSFI= ïÜÉêÉ=

ãáÖê~íáçå=áë=ÉñéäáÅáíäó=ãçÇÉääÉÇK==
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OK= m~ê~ãÉíÉê=î~äìÉë=~êÉ=Åçåëí~åí=çîÉê=íáãÉW= Ñçê=Éñ~ãéäÉ=Åäáã~íáÅ=î~êá~íáçåI=ïÜáÅÜ=ã~ó=
~ÑÑÉÅí=åÉí=ÖêçïíÜ=ê~íÉëI=~åÇ=ÅÜ~åÖÉë=áå=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=ÇìÉ=íç=ÅÜ~åÖÉë=áå=éÉêëçååÉä=
çê=ä~åÇìëÉ=Å~ååçí=ÄÉ=~ÅÅçìåíÉÇ=ÑçêK=

PK= pÉ~êÅÜ=ÉÑÑáÅáÉåÅó=áë=Åçåëí~åí=ïáíÜ=éçéìä~íáçå=ëáòÉ=çê=Ü~êîÉëí=ÉÑÑçêíK=
QK= e~êîÉëí=ÉÑÑáÅáÉåÅó=áë=Åçåëí~åí=áå=ëé~ÅÉK=
=
cìêíÜÉêãçêÉI=íÜÉ=çãáëëáçå=çÑ=ëÉ~ëçå~ä=î~êá~íáçå=~äëç=êÉëìäíë=áå=~=ÑÉï=~ëëìãéíáçåëW==
RK= e~êîÉëí=ÉÑÑáÅáÉåÅó=áë=Åçåëí~åí=ïáíÜáå=íÜÉ=óÉ~êW=íáãÉ=ëéÉåí=áå=ïáåíÉê=ëÜçìäÇ=íÜÉå=ÄÉ=~ë=

ÉÑÑáÅáÉåí=Ñçê=éçéìä~íáçå=êÉÇìÅíáçå=~ë=íáãÉ=ëéÉåí=áå=ëéêáåÖK=
SK= kÉïÄçêå=äáííÉê=Ü~îÉ=íÜÉ=ë~ãÉ=ÅÜ~åÅÉ=çÑ=ÄÉáåÖ=Ü~êîÉëíÉÇ=~ë=~ÇìäíëK=
=
j~åó=çÑ=íÜÉ=~ëëìãéíáçåë=~êÉ=íç=ëçãÉ=ÉñíÉåí=îáçä~íÉÇI=~ë=ïáää=ÄÉ=ÇáëÅìëëÉÇ=áå=íÜÉ=ÉåÇ=çÑ=íÜáë=
é~éÉêK=

cçêã~äáòÉÇ=cçêã~äáòÉÇ=cçêã~äáòÉÇ=cçêã~äáòÉÇ=ããããçÇÉäëçÇÉäëçÇÉäëçÇÉäë====
cçê=É~ÅÜ=çÑ=íÜÉ=NMM=ëÉäÉÅíÉÇ=ÅÉääëI=é~ê~ãÉíÉê=î~äìÉë=ïÉêÉ=ÑçìåÇ=ìëáåÖ=~=páãéäÉñ=çéíáãáò~íáçå=
éêçÅÉÇìêÉK=^é~êí= Ñêçã= íÜÉ=ãçÇÉä=é~ê~ãÉíÉêë=αI=βI=γ= ~åÇ=δI= ~äëç= íÜÉ= ëí~êí=éçéìä~íáçå=πI= ~í=
íMZNVUSI=Ü~Ç=íç=ÄÉ=ÑçìåÇK=q~ÄäÉ=N=éêÉëÉåíë=~ää=î~êá~ÄäÉë=~åÇ=é~ê~ãÉíÉêë=áå=íÜÉ=ãçÇÉäëK=_Éäçï=
íÜ~íI=É~ÅÜ=çÑ=íÜÉ=ãçÇÉäë=áë=ÇáëÅìëëÉÇ=áå=ÇÉí~áäK=

q~ÄäÉ=N=
s~êá~ÄäÉë=~åÇ=é~ê~ãÉíÉêë=áå=íÜÉ=Ñçêã~äáòÉÇ=ãçÇÉäë=

Pt Backcasted final population at year t unit 
Cbt Backcasted harvest in year t muskrats 
Cat Actual harvest in year t muskrats 
Et Actual effort in year t hours 
π Population at t=0, December 1986  muskrats 
α Net growth rate Proportion 
β Search efficiency Proportion or 

hour--1 
γ Inverse carrying capacity muskrats-1 
δ Handling time Hour 
=
=
Model 0: exponential growth, no effect of effort 
^ë= ~= ÄÉåÅÜã~êâI=ïÉ= Ñçêãìä~íÉÇ= ~= åìää=ãçÇÉä= ïáíÜ= åç= ÉÑÑÉÅí= çÑ= Ü~êîÉëí= ÉÑÑçêí= çå= Ü~êîÉëí=
êÉëìäíëW=íÜáë=åìää=ãçÇÉä=~ëëìãÉë=ÉñéçåÉåíá~ä=ÖêçïíÜI=~åÇ=Ü~êîÉëí=êÉëìäíë=éêçéçêíáçå~ä=íç=çåäó=
íç=éçéìä~íáçå=ëáòÉI=åçí=íç=áåîÉëíÉÇ=ÉÑÑçêíK=qÜáë=ãçÇÉä=áåÅäìÇÉë=
=
= mM= Z=π= = = = pí~êí=éçéìä~íáçåI=éçéìä~íáçå=~í=íZM=

=
= `Äí= Z=β=míJN= = = _~ÅâÅ~ëíÉÇ=Ü~êîÉëíI=éêçéçêíáçå~ä=íç==

= = = = = = éçéìä~íáçå=äÉîÉä=çåäóI=åçí=íç=áåîÉëíÉÇ=ÉÑÑçêí==
=
= mí= Z=míJN=H=α=míJN=Ó=`Äí= = bñéçåÉåíá~ä=ÖêçïíÜ=ãáåìë=Ä~ÅâÅ~ëíÉÇ==

= = = = = = Ü~êîÉëí=
=
eçïÉîÉêI=êÉÑçêãìä~íáåÖ=íÜÉ=åìääJãçÇÉä=~ë==
=
= mí= Z=EN=H=α=Ó=βFí=π 

=
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= `í== Z=β=EN=H=α=Ó=βFíJN=π 

=
ëÜçïë=íÜ~í=íÜÉ=é~ê~ãÉíÉêë πI=α=~åÇ=β=~êÉ=ÅçãéäÉãÉåí~êó=~åÇ=Å~å=íÜÉêÉÑçêÉ=åçí=ÄÉ=Éëíáã~íÉÇW=
Ñçê= Éñ~ãéäÉI= íÜÉ= ÑçääçïáåÖ=é~ê~ãÉíÉê= ëÉíë= ~êÉ= Éèìáî~äÉåíW= EπZNI=αZOI=βZNF= Éå= E=πZOI=αZNKRI=
βZMKRFK=qÜÉêÉÑçêÉI=íÜáë=ãçÇÉä=ï~ë=åçí=ÑìêíÜÉê=çéíáãáëÉÇK=
=
få= íÜáë=ãçÇÉäI=π= êÉéêÉëÉåíë=éçéìä~íáçå= ëáòÉ= ~í= íZMI=ïÜáÅÜ= áë=NVUSI= ~åÇ=β= êÉéêÉëÉåíë= ëÉ~êÅÜ=
ê~íÉI=áêêÉëéÉÅíáîÉ=çÑ=ÉÑÑçêíK==
==
Model 1: Exponential growth, harvest proportional to effort and population size 
få=íÜÉ=Ä~ëáÅ=ãçÇÉäI=éçéìä~íáçå=ÖêçïíÜ=áë=éêçéçêíáçå~ä=íç=éçéìä~íáçå=ëáòÉ=~åÇ=Ü~êîÉëí=ê~íÉë=~êÉ=
éêçéçêíáçå~ä=íç=Ü~êîÉëí=ÉÑÑçêí=~åÇ=éçéìä~íáçå=ëáòÉW=
=
= mM= Z=π= = = = = pí~êí=éçéìä~íáçåI=éçéìä~íáçå=~í=íZM=

=
= `Äí= Z=β=bí=míJN= = = = _~ÅâÅ~ëíÉÇ=Ü~êîÉëí=éêçéçêíáçå~ä=íç==

= = = = = = = éçéìä~íáçå=äÉîÉä=~åÇ=áåîÉëíÉÇ=ÉÑÑçêí==
=
= mí= Z=míJN=H=α=míJN=Ó=`Äí= = = bñéçåÉåíá~ä=ÖêçïíÜ=ãáåìë=

Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=
=
tÜÉêÉ=
=

bí= Z=~Åíì~ä=Ü~êîÉëí=ÉÑÑçêí=áå=óÉ~ê=í== = EÜçìêëF=

α= Z=åÉí=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ= = Eéêçéçêíáçå~ä=íç=éçéìä~íáçå=äÉîÉäF=
β= Z=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó== = = EÜçìêëJNF=

=
léíáãáë~íáçå=çÑ=íÜáë=ãçÇÉä=áë=ëÉåëáíáîÉ=íç=íÜÉ=î~êá~íáçå=áå=Ü~êîÉëí=ÉÑÑçêí=bíK=fÑ=äáííäÉ=î~êá~íáçå=
áå=bí= áë= éêÉëÉåíI= íÜÉ=ãçÇÉä= ~ééêç~ÅÜÉë= íÜÉ= åìää=ãçÇÉäI=ïáíÜ= åç=ÉÑÑÉÅí= çÑ= ÉÑÑçêíK=qÜáë= ~äëç=

áãéäáÅ~íÉë=íÜ~í=î~êá~ÄäÉë=πI=α=~åÇ=β= íÜÉå=ÄÉÅçãÉ=ÅçãéäÉãÉåí~êó=~åÇ=Å~ååçí=ÄÉ=Éëíáã~íÉÇK=
qÜÉêÉÑçêÉI= ëìÑÑáÅáÉåí= î~êá~íáçå= áå= Ü~êîÉëí= ÉÑÑçêí= áë= êÉèìáêÉÇ= íç= Éëíáã~íÉ= î~äì~ÄäÉ= é~ê~ãÉíÉê=
î~äìÉëK=
=
Model 2: Density dependence an harvest proportional to effort and population size  
qÜáë=ãçÇÉä=ÅçãÄáåÉë=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=ïáíÜ=Ü~êîÉëí=éêçéçêíáçå~ä=íç=ÉÑÑçêí=~åÇ=éçéìä~íáçå=
ëáòÉK=cçê=ÇÉåëáíó=ÇÉéÉåÇÉåí=ÖêçïíÜI=ïÉ=ÅÜçëÉ=íÜÉ=äçÖáëíáÅ=ÖêçïíÜ=ãçÇÉäW==
=
= mM= Z=π= = = = = pí~êí=éçéìä~íáçåI=éçéìä~íáçå=~í=íZM=

=
= mí= Z=míJN=H=α=míJN=EN=Ó=γ=míJNF=Ó=`Äí= içÖáëíáÅ=ÖêçïíÜ=ãáåìë=Ä~ÅâÅ~ëíÉÇ=

Ü~êîÉëí=
=

= `Äí= Z=β=bí=míJN== = = = _~ÅâÅ~ëíÉÇ=Ü~êîÉëí=éêçéçêíáçå~ä=íç=

= = = = = = = éçéìä~íáçå=äÉîÉä=~åÇ=áåîÉëíÉÇ=ÉÑÑçêí=
=
tÜÉêÉ=

γ= Z=EÅ~êêóáåÖ=Å~é~ÅáíóF=JN== = = Eãìëâê~íëJNF=
α= Z=åÉí=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ= = EéêçéçêíáçåF=
β= Z=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó== = = EÜçìêëJNF=
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=
pÉäÉÅíáåÖ=γ=~ë=áåîÉêëÉ=çÑ=íÜÉ=Å~êêóáåÖ=Å~é~Åáíó=~ääçïë=íç=éêÉëÉåí=íÜÉ=ãçÇÉä=~ë=~å=ÉñíÉåëáçå=çÑ=
jçÇÉä=NW=áÑ=γZMI=íÜÉå=jçÇÉä=O=áë=Éèìáî~äÉåí=íç=ãçÇÉä=NK=
=
Model 3: Exponential growth, harvest rate decelerating with population level  
qÜáë= ãçÇÉä= ÅçãÄáåÉë= ÉñéçåÉåíá~ä= ÖêçïíÜ= ïáíÜ= ~= Ü~êîÉëí= ê~íÉ= íÜ~í= ÇÉÅÉäÉê~íÉë= ïáíÜ=
éçéìä~íáçå=ëáòÉK=táíÜ=îÉêó=ÜáÖÜ=éçéìä~íáçå=äÉîÉäëI=íÜÉ=Ü~êîÉëí=ÑìåÅíáçå=~ééêç~ÅÜÉë=bí=L=xNLβ=
H=δzW=Ü~êîÉëí=êÉëìäíë=~êÉ=éêçéçêíáçå~ä=íç=Ü~êîÉëí=ÉÑÑçêí=bí=~åÇ=β=~åÇ=δ=ÄÉÅçãÉ=ÅçãéäáãÉåí~êóK=

=
= mM= Z=π= = = = = pí~êí=éçéìä~íáçåI=éçéìä~íáçå=~í=íZM=

=
= mí= Z=míJN=H=α=míJN=Ó=`Äí= = = bñéçåÉåíá~ä=ÖêçïíÜ=ãáåìë=

Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=
=

= `Äí= Z=β=bí=míJN=L=EN=H=δ=β=míJNF= = _~ÅâÅ~ëíÉÇ=Ü~êîÉëí=êÉä~íÉÇ=íç=ëÉ~êÅÜ=

ÉÑÑáÅáÉåÅó=~åÇ=Ü~åÇäáåÖ=íáãÉ=
=
tÜÉêÉ=
 

γ= Z=Å~êêóáåÖ=Å~é~Åáíó=JN== = = Eãìëâê~íëJNF=
α= Z=åÉí=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ= = EéêçéçêíáçåF=
β= Z=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó== = = EÜçìêëJNF=
δ= Z=Ü~åÇäáåÖ=íáãÉ== = = EÜçìêëF=

a~í~=ÑáííáåÖW=a~í~=ÑáííáåÖW=a~í~=ÑáííáåÖW=a~í~=ÑáííáåÖW=ääääçÖçÖçÖçÖJJJJäáåÉ~ê=ãçÇÉäë=ïáíÜ=çîÉêÇáëéäáåÉ~ê=ãçÇÉäë=ïáíÜ=çîÉêÇáëéäáåÉ~ê=ãçÇÉäë=ïáíÜ=çîÉêÇáëéäáåÉ~ê=ãçÇÉäë=ïáíÜ=çîÉêÇáëéÉêëáçåÉêëáçåÉêëáçåÉêëáçå====
m~ê~ãÉíÉêë=πI=αIβI=γ= ~åÇ=δ= ~êÉ= Éëíáã~íÉÇ= Ñçê=É~ÅÜ=ãçÇÉäI= Ñçê= É~ÅÜ=ÅÉääI= Äó=ãáåáãáëáåÖ= íÜÉ=
ÇÉîá~åÅÉë= ÄÉíïÉÉå= ~Åíì~ä= Ü~êîÉëí= êÉëìäíë= `~í= ~åÇ= Ä~ÅâÅ~ëíÉÇ= Ü~êîÉëíë= `ÄíK= få= ëìÅÜ= Ç~í~I=
î~êá~åÅÉ= áë= ÖÉåÉê~ääó= ~ëëìãÉÇ= íç= ÄÉ= éêçéçêíáçå~ä= íç= íÜÉ= ÉñéÉÅíÉÇ= î~äìÉK= qÜÉêÉÑçêÉI= ïÉ=
ãáåáãáëÉÇ=íÜÉ=ÇÉîá~åÅÉ=ìëáåÖ=~=äçÖJäáåÉ~ê=ãçÇÉä=ïáíÜ=çîÉêÇáëéÉêëáçå=íç=Ñáí=ÉñéÉÅíÉÇ=íç=~Åíì~ä=
Ç~í~I=áå=ïÜáÅÜ=
=
= bñéÉÅíÉÇ=E`~íF=Z=`Äí=
= s~êá~åÅÉ=E`~íF= Z=σO=`Äí=

=
få=ëìÅÜ=~=ãçÇÉäI=ÜáÖÜÉê=ÇÉîá~åÅÉë=~êÉ=~ääçïÉÇ=Ñçê=ä~êÖÉê=î~äìÉëK=tÉ=ÅÜÉÅâÉÇ=íÜÉ=~ëëìãéíáçå=
íÜ~í=î~êá~åÅÉ=áåÅêÉ~ëÉë=éêçéçêíáçå~ääó=ïáíÜ=ëáòÉ=çÑ=íÜÉ=Ü~êîÉëíI=~åÇ=ÑçìåÇ=åç=êÉ~ëçå=íç=ã~âÉ=
çíÜÉê= ãçÇÉäJ~ëëìãéíáçåëK= m~ê~ãÉíÉêë= πI= αI= βI= γ= ~åÇ= δ= ~êÉ= Éëíáã~íÉÇ= ìëáåÖ= íÜÉ= èì~ëá=
äáâÉäáÜççÇë=EjÅ`ìää~ÖÜ=~åÇ=kÉäÇÉê=NVUVFK=
==
tÉ= êÉèìáêÉÇ=É~ÅÜ=é~ê~ãÉíÉê= íç=ÄÉ=éçëáíáîÉK=qÜÉå= íÜÉ=ãçÇÉäë=ïÉêÉ= Ñáí= Ñçê=É~ÅÜ=çÑ= íÜÉ=NMM=
ÅÉääë= ìëáåÖ= íÜÉ= páãéäÉñ= ~äÖçêáíÜã= EkÉäÇÉê= ~åÇ= jÉ~ÇI= NVSRF= áãéäÉãÉåíÉÇ= áå= ëìÄêçìíáåÉ=
arjmli=çÑ=íÜÉ=fjpi=cçêíê~å=äáÄê~êó=ÅçìéäÉÇ=íç=dÉåpí~íK=qÜÉ=páãéäÉñ=~äÖçêáíÜã=ã~ó=ÄÉ=
ëÉåëáíáîÉ=íç=ëí~êíáåÖ=î~äìÉ=~åÇ=íÜÉêÉÑçêÉ=íÜÉ=~äÖçêáíÜã=ï~ë=ëí~êíÉÇ=ìëáåÖ=~=ÖêáÇ=çÑ=î~äìÉë=Ñçê=α=
Éå=βK= få=ã~åó=Å~ëÉë= íÜáë=Ö~îÉ= íÜÉ= ë~ãÉ= ëçäìíáçåK=qÜÉ= ëçäìíáçå=ïáíÜ=ãáåáã~ä=ÇÉîá~åÅÉ=ï~ë=
ëíçêÉÇK=

jçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçå====
jçÇÉäë=ïÉêÉ=ëÉäÉÅíÉÇ=Ä~ëÉÇ=çå=êçÄìëíåÉëëI=ëáÖåáÑáÅ~åÅÉ=~åÇ=ÄáçäçÖáÅ~ä=êÉäÉî~åÅÉK=mêáçê=íç=íÜÉ=
ëÉäÉÅíáçå=çÑ=íÜÉ=ãçëí=~ééêçéêá~íÉ=ãçÇÉäëI=êÉäÉî~åí=é~ê~ãÉíÉê=ëÉíë=ïÉêÉ=ëÉäÉÅíÉÇ=~ÅÅçêÇáåÖ=íç=
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íÜÉ= ÑçääçïáåÖ= êÉëíêáÅíáçåëW= ÑáêëíäóI= çåäó= é~ê~ãÉíÉê= ëÉíë= ïÉêÉ= ëÉäÉÅíÉÇ= ïÜÉêÉ= íÜÉ= páãéäÉñ=
çéíáãáò~íáçå=êçìíáåÉ=êÉ~ÅÜÉÇ=ÅçåîÉêÖÉåÅÉK==
=
pÉÅçåÇäóI=ïÉ= ìëÉÇ= ~= ëÉí= çÑ= éçëíJÜçÅ= êÉëíêáÅíáçåë= Ñçê= ÄáçäçÖáÅ~ä= êÉäÉî~åÅÉ= çå= íÜÉ= é~ê~ãÉíÉê=
ëÉíëK=j~ñáãìã=Éëíáã~íÉÇ=éçéìä~íáçå= äÉîÉäë=~åÇ= äçÅ~ä=Å~êêóáåÖ=Å~é~ÅáíáÉë=ïÉêÉ=Ä~ëÉÇ=çå=íÜÉ=
ÜáÖÜÉëí=ÇÉåëáíáÉë=çÄëÉêîÉÇ=áå=äáíÉê~íìêÉI=US=ãìëâê~íë=éÉê=ÜÉÅí~êÉ=EbêêáåÖíçå=NVRQF=áå=~å=~êÉ~=
ãìÅÜ= ëã~ääÉê= íÜ~å=íÜÉ=RñR=âã=ÅÉääëK=qÜáë= íê~åëä~íÉë=íç=ONRKMMM=ãìëâê~íë=éÉê=RñR=âã=ÅÉääK=
rëáåÖ= ~= NMMB= ë~ÑÉíóJã~êÖáåI= ïÉ= êÉëíêáÅíÉÇ= íÜÉ= ã~ñáãìã= Éëíáã~íÉÇ= Å~êêóáåÖ= Å~é~Åáíó= íç=
QPMKMMM= ãìëâê~íë= éÉê= ÅÉääK= páåÅÉ= ~Åíì~ä= éçéìä~íáçåë= Å~å= íÉãéçê~êáäó= ÉñÅÉÉÇ= íÜÉ= Å~êêóáåÖ=
Å~é~ÅáíóI= íÜÉêÉÑçêÉ= íÜÉ= ã~ñáãìã= éçéìä~íáçå= ëáòÉ= ï~ë= ëÉí= ~í= USMKMMM= ãìëâê~íë= éÉê= ÅÉääK=
j~ñáãìã=êÉä~íáîÉ=åÉí=ÖêçïíÜ=ê~íÉ=ï~ë=ëÉí=~í=NMI=~ÄçîÉ=íÜÉ=ëáåÖäÉ=ã~ñáãìã=ÖêçïíÜ=ê~íÉ=çÑ=
VMMBI=ÇÉëÅêáÄÉÇ=Äó=bêêáåÖíçå=ENVRQFK=kçíÉ=íÜ~í=íÜáë=î~äìÉ=Äó=bêêáåÖíçå=ï~ë=çÄëÉêîÉÇ=ïáíÜáå=
~= ëáåÖäÉI= ÉñÅÉéíáçå~ä= óÉ~êI= ÄÉíïÉÉå= ëéêáåÖ= ~åÇ= Ñ~ääI= åçí= áåÅçêéçê~íáåÖ= Ñ~ää= ~åÇ= ïáåíÉê=
ãçêí~äáíóK=qÜÉ=î~äìÉ=Å~å=ë~ÑÉäó=ÄÉ=~ëëìãÉÇ=íç=ÄÉ=~ÄçîÉ=~=êÉ~äáëíáÅ=ÄáçäçÖáÅ~ä=ã~ñáãìã=Ñçê=åÉí=
~ååì~ä= ÖêçïíÜ= ê~íÉI= ïÜáÅÜ= áë= ïÜ~í=α= áå= çìê=ãçÇÉäë= êÉÑÉêë= íçK= _ÉëáÇÉëI= çìê=α= êÉÑÉêë= íç= ~å=
~îÉê~ÖÉ=çîÉê=OO=óÉ~êë=çÑ=Ç~í~I= ê~íÜÉê= íÜ~å=~= ëáåÖäÉ= ÉñÅÉéíáçå~ä= óÉ~êK=cáå~ääóI=~ää=é~ê~ãÉíÉêë=
ïÉêÉ=êÉèìáêÉÇ=íç=ÄÉ=éçëáíáîÉK=pÉÉ=í~ÄäÉ=O=Ñçê=~å=çîÉêîáÉï=çÑ=êÉëíêáÅíáçåë=çå=íÜÉ=é~ê~ãÉíÉêëK=

q~ÄäÉ=O=
mçëíJÜçÅ=é~ê~ãÉíÉê=êÉëíêáÅíáçåë==

Parameter Symbol restriction 
Growth rate α 0.01 < α < 10 
Carrying capacity K 0 < K < 430 000 
Search efficiency β > 0 
Handling time δ > 0 
Start Population π 0 < π < 860 000 
Backcasted population Pt < 860 000 
=
qÜÉ=QåÉëíÉÇÒ=ëíêìÅíìêÉ=çÑ=íÜÉ=ãçÇÉäë=JãçÇÉäë=OI=P=~åÇ=Q=~êÉ=~ää=ÉñíÉåëáçåë=çÑ=íÜÉ=Ä~ëáÅ=ãçÇÉä=
NI= ~åÇ= Ñçê= É~ÅÜ= ãçÇÉä= ~= é~ê~ãÉíÉê= ÅçãÄáå~íáçå= Éñáëíë= íÜ~í= ã~âÉë= íÜÉ= ãçÇÉäë= ëáãáä~ê= íç=
ãçÇÉä=NK=qÜáë=~ääçïë=~ëëÉëëãÉåí=çÑ=ëáÖåáÑáÅ~åí=áãéêçîÉãÉåíë=ïáíÜ=íÜÉ=èì~ëá=äáâÉäáÜççÇ=ê~íáç=
íÉëíK=

mçëímçëímçëímçëíJJJJÜçÅ=~å~äóëáë=çÑ=~ÄáçíáÅ=áåÑäìÉåÅÉëÜçÅ=~å~äóëáë=çÑ=~ÄáçíáÅ=áåÑäìÉåÅÉëÜçÅ=~å~äóëáë=çÑ=~ÄáçíáÅ=áåÑäìÉåÅÉëÜçÅ=~å~äóëáë=çÑ=~ÄáçíáÅ=áåÑäìÉåÅÉë====
tÉ= ÜóéçíÜÉëáòÉÇ= íÜ~í= ëçáä= íóéÉ= ~åÇ= ëÜçêÉ= äÉåÖíÜ= ã~ó= áåÑäìÉåÅÉ= éçéìä~íáçå= ÖêçïíÜ= ê~íÉI=
éçéìä~íáçå=äÉîÉä=~åÇ=Å~êêóáåÖ=Å~é~ÅáíóI=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=~åÇ=Ü~åÇäáåÖ=íáãÉ=áå=ÇáÑÑÉêÉåí=ï~óëW=

- kÉí= ÖêçïíÜ= ê~íÉë= ~êÉ= ÉñéÉÅíÉÇ= íç= ÄÉ= ~ÑÑÉÅíÉÇ= Äó= ëçáä= íóéÉë= ÇìÉ= íç= ÇáÑÑÉêÉåÅÉë= áå=
éêáã~êó=éêçÇìÅíáçåK=

- mçéìä~íáçå= äÉîÉäë= ~åÇ=Å~êêóáåÖ= Å~é~Åáíó=~êÉ= ÉñéÉÅíÉÇ=íç=Ü~îÉ= ~=éçëáíáîÉ= êÉä~íáçåëÜáé=
ïáíÜ=~î~áä~ÄäÉ=Ü~Äáí~íI=~åÇ=íÜÉêÉÑçêÉ=ïáíÜ=ëÜçêÉ=äÉåÖíÜK=

- pÉ~êÅÜ=ÉÑÑáÅáÉåÅó=áë=ÉñéÉÅíÉÇ=íç=ÄÉ=êÉä~íÉÇ=íç=ëçáä=íóéÉI=ÇìÉ=íç=ÇáÑÑÉêÉåí=~ÅÅÉëëáÄáäáíó=çÑ=
~ëëçÅá~íÉÇ=Ü~Äáí~íëI= ~åÇ= íç= ëÜçêÉ= äÉåÖíÜI= ÇìÉ= íç= ~= ëÜáÑí= áå= íáãÉ= ~ääçÅ~íáçå= ÄÉíïÉÉå=
íê~îÉääáåÖ=~åÇ=ãìëâê~í=Å~íÅÜáåÖK=

tÉ=éÉêÑçêãÉÇ=~=éçëíJÜçÅ=~å~äóëáë=çå=íÜÉ=ÄáçäçÖáÅ~ääó=êÉäÉî~åí=é~ê~ãÉíÉê=ëÉíë=Ñçê=íÜÉ=ëÉäÉÅíÉÇ=
ãçÇÉäë=íç=íÉëí=íÜÉëÉ=ÜóéçíÜÉëÉëK=

mçéìä~íáçå=Ä~ÅâÅ~ëíëmçéìä~íáçå=Ä~ÅâÅ~ëíëmçéìä~íáçå=Ä~ÅâÅ~ëíëmçéìä~íáçå=Ä~ÅâÅ~ëíë====
qÜÉ= ãçÇÉäë= óáÉäÇ= óÉ~êäó= éçéìä~íáçå= Ä~ÅâÅ~ëíë= Ñçê= íÜÉ= ~å~äóòÉÇ= ÅÉääëK= aìÉ= íç= íÜÉ= ãçÇÉä=
ëíêìÅíìêÉI= Ñçêã~ä= VR= B= ÅçåÑáÇÉåÅÉ= áåíÉêî~äë= Ñçê= íÜÉ= Ä~ÅâÅ~ëíÉÇ= éçéìä~íáçåë= ÅçìäÇ= åçí= ÄÉ=
Å~äÅìä~íÉÇK=qÜÉêÉÑçêÉI=ïÉ=ìëÉÇ=íÜÉ=ëÅ~äÉÇ=Éêêçê=ã~êÖáåë=çÑ=íÜÉ=ÅÉääJëéÉÅáÑáÅ=ëí~êí=éçéìä~íáçåë=
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~ë= ~= ÑáêëíJçêÇÉê= ~ééêç~ÅÜ= íç= ÅÉääJ= ~åÇ= óÉ~ê= ëéÉÅáÑáÅ= ÅçåÑáÇÉåÅÉ= áåíÉêî~äë= Ñçê= íÜÉ= éçéìä~íáçå=
Ä~ÅâÅ~ëíëK=

fåíÉêéêÉí~íáçå=çÑ=ã~åfåíÉêéêÉí~íáçå=çÑ=ã~åfåíÉêéêÉí~íáçå=çÑ=ã~åfåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíë~ÖÉãÉåí=í~êÖÉíë~ÖÉãÉåí=í~êÖÉíë~ÖÉãÉåí=í~êÖÉíë====
få=íÜÉ=kÉíÜÉêä~åÇëI=íÜÉ=ÉÑÑÉÅíáîÉåÉëë=çÑ=ãìëâê~í=Ü~êîÉëíáåÖ=Ñçê=É~ÅÜ=Ü~êîÉëí=~êÉ~=áë=ãÉ~ëìêÉÇ=
Äó=íÜÉ=êÉä~íáçå=ÄÉíïÉÉå=óÉ~êäó=Ü~êîÉëí=êÉëìäíë=~åÇ=Ü~êîÉëí=ÉÑÑçêíëK=páãáä~êäó=íç=çìê=ãçÇÉäëI=íÜÉ=
ìåÇÉêäóáåÖ= ~ëëìãéíáçå= áë= íÜ~í= Ü~êîÉëí= ÉÑÑáÅáÉåÅó= áë= éçëáíáîÉäó= êÉä~íÉÇ= ïáíÜ= éçéìä~íáçå= ëáòÉK=
qÜÉêÉÑçêÉI=áÑI=çîÉê=íáãÉI=íÜÉ=êÉä~íáçå=ÄÉíïÉÉå=Ü~êîÉëí=êÉëìäíë=~åÇ=Ü~êîÉëí=ÉÑÑçêí=áåÅêÉ~ëÉëI=íÜÉ=
éçéìä~íáçå=áë=~ëëìãÉÇ=íç= áåÅêÉ~ëÉ=~åÇ=~éé~êÉåíäóI= íÜÉ=éçéìä~íáçå=áë=åçí=ìåÇÉê=ÅçåíêçäK=qÜÉ=
ÖÉåÉê~ä=ã~å~ÖÉãÉåí= Öç~ä= áë= íç=ã~áåí~áå= óÉ~êäó= äçÅ~ä= Ü~êîÉëí= ÉÑÑÉÅíáîÉåÉëë= ~í= MKOR=ãìëâê~í=
Å~íÅÜÉë= éÉê= ÜçìêK= rëáåÖ= íÜÉ= ãçÇÉä= êÉëìäíëI= íÜáë= êÉÑÉêÉåÅÉ= î~äìÉ= Å~å= ÄÉ= íê~åëä~íÉÇ= íç= äçÅ~ä=
í~êÖÉí=éçéìä~íáçå=äÉîÉäëK=qÜÉ=~ëëáÖåãÉåí=íç=âÉÉé=éçéìä~íáçå=ÇÉîÉäçéãÉåí=ìåÇÉê=Åçåíêçä=Å~å=
ÄÉ=íê~åëä~íÉÇ=íç=åÉÅÉëë~êó=óÉ~êäó=ÉÑÑçêíK=cçê=ãçÇÉäë=N=~åÇ=OI=íÜÉ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ÇÉéÉåÇë=
çå=éçéìä~íáçå=äÉîÉä=~åÇ=Ü~êîÉëí=ÉÑÑçêí=Äó=
=
= `Äí= = Z=β=bí=G=míJN= = = _~ÅâÅ~ëíÉÇ=Ü~êîÉëí=éêçéçêíáçå~ä=íç=

= = = = = = = éçéìä~íáçå=äÉîÉä=~åÇ=ÉÑÑçêí=
çê=
=
= míJN= = Z=`Äí=G=E=β=bí=F

 -1=

=
qÜÉêÉÑçêÉI=~å=Ü~êîÉëí=ÉÑÑÉÅíáîÉåÉëë=çÑ=MKOR=Å~ìÖÜí=ãìëâê~íë=éÉê=Üçìê=Ñáíë=íç=~=é~ëí=éçéìä~íáçå=
=
= míJN= = Z=MKOR=G=β-1 

=
^ÇÇáíáçå~ääóI= íÜÉ= êÉèìáêÉÇ=ÉÑÑçêí= Ñçê= ~= ëí~ÄäÉ=éçéìä~íáçåI=ïÜÉêÉ=óÉ~êäó=Ü~êîÉëí=Éèì~äë= óÉ~êäó=
åÉí=éçéìä~íáçå=ÖêçïíÜI= Å~å=ÄÉ= Å~äÅìä~íÉÇK=^ééäóáåÖ=ãçÇÉä=N= Ñçê=~= ëí~ÄäÉ=éçéìä~íáçå= ëÜçïë=
íÜ~íW=
=

α *Pt-1  = β *Et *Pt-1 

Et  = α * β-1 

=
ïÜáÅÜ= ãÉ~åë= íÜ~í= íÜÉ= Ü~êîÉëí= ÉÑÑçêí= EÜçìêë= éÉê= óÉ~êF= êÉèìáêÉÇ= Ñçê= éçéìä~íáçå= ëí~Äáäáíó= áë=
ÇÉíÉêãáåÉÇ=Äó=ÖêçïíÜ=ê~íÉ=α=~åÇ=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=β=~äçåÉI=~åÇ=áë=íÜÉ=ë~ãÉ=Ñçê=~åó=ëÉäÉÅíÉÇ=
éçéìä~íáçå=äÉîÉäK=qÜìëI=ïÉ=Å~å=íê~åëä~íÉ=íÜÉ=ã~å~ÖÉãÉåí=í~êÖÉíë=íç=ã~ñáã~ä=äçÅ~ä=éçéìä~íáçå=
äÉîÉäë=~åÇ=ãáåáã~ä=äçÅ~ä=Ü~êîÉëí=ÉÑÑçêíëK=
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OKPKOKPKOKPKOKPK obpriqpobpriqpobpriqpobpriqp====

a~í~=ÇÉëÅêáéíáçåa~í~=ÇÉëÅêáéíáçåa~í~=ÇÉëÅêáéíáçåa~í~=ÇÉëÅêáéíáçå====
lìí=çÑ=OOMO=~î~áä~ÄäÉ=RñR=âã=ÅÉääë= áå= íÜÉ=kÉíÜÉêä~åÇëI=NMM=ïÉêÉ= ëÉäÉÅíÉÇ= Ñçê=~å~äóëáëI= ëÉÉ=
ÑáÖìêÉ=NK=
=

 

cáÖìêÉ=N=
pçáä=íóéÉ=~åÇ=ëé~íá~ä=ÇáëíêáÄìíáçå=çÑ=ëÉäÉÅíÉÇ=ÅÉääë=áå=íÜÉ=kÉíÜÉêä~åÇë=
==
^å=~îÉê~ÖÉ=ÅÉää=Åçåí~áåë=ORV=âã=çÑ=ëÜçêÉäáåÉK=lå=~îÉê~ÖÉI=É~ÅÜ=óÉ~ê=PON=ãìëâê~íë=~êÉ=Å~ìÖÜí=
áå=QMR=ÜçìêëI=äÉ~ÇáåÖ=íç=~å=~îÉê~ÖÉ=Å~íÅÜ=ê~íÉ=çÑ=MKU=ê~íëLÜçìê=ÄÉíïÉÉå=NVUTJOMMTK=`Éääë=Å~å=
íóéáÅ~ääó=ÄÉ=Åä~ëëáÑáÉÇ=Äó=ëÜçêÉ= äÉåÖíÜ=~åÇ=ëçáä= íóéÉK=pÜçêÉ= äÉåÖíÜ=~åÇ=ëçáä= íóéÉ=~êÉ=ëíêçåÖäó=
ÅçêêÉä~íÉÇ= E^kls^= çå= äåEëÜçêÉ= äÉåÖíÜFI= éJî~äìÉ= YMKMNFW= ëÜçêÉ= äÉåÖíÜë= çå= éÉ~íó= ëçáäë= ~êÉ=
ëáÖåáÑáÅ~åíäó=äçåÖÉê=íÜ~å=çå=Åä~óI=ë~åÇó=Åä~ó=çê=ë~åÇI=ëÉÉ=ÑáÖìêÉ=OK=^ååì~ä=ÉÑÑçêíë=~åÇ=Ü~êîÉëíë=
~êÉ=ÜáÖÜÉëí=çå=éÉ~íó=ëçáäë=~åÇ=äçïÉëí=çå=ë~åÇI=~ë=áë=Ü~êîÉëí=ÉÑÑáÅáÉåÅóI=ëÉÉ=í~ÄäÉ=PK=
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=
=
=

cáÖìêÉ=O=
pÜçêÉ= äÉåÖíÜ= éÉê= ëçáä= íóéÉI= êÉéêÉëÉåíÉÇ= Äó= Äçñ=
éäçíëK=cçê=É~ÅÜ=ÄçñI=íÜÉ=ÅÉåíê~ä=äáåÉ=êÉéêÉëÉåíë=íÜÉ=
ãÉÇá~åI= íÜÉ= Äçñ= êÉéêÉëÉåíë= íÜÉ= ÅÉåíê~ä= RMB=~åÇ=
íÜÉ= çìíÉê= äáåÉë= êÉéêÉëÉåí=VMB=çÑ= íÜÉ= Ç~í~= ê~åÖÉK=
pÜçêÉ= äÉåÖíÜë= éÉê= ÅÉää= çå= éÉ~íó= ëçáäë= ~êÉ=
ëáÖåáÑáÅ~åíäó= äçåÖÉê= íÜ~å= çå= Åä~óI= ë~åÇó= Åä~ó= çê=
ë~åÇK=

=

q~ÄäÉ=P=
aÉëÅêáéíáçå= çÑ= ëÉäÉÅíÉÇ= ÅÉääë= Äó= ãÉ~å= ëÜçêÉ= äÉåÖíÜ= EâãFI= Ü~êîÉëí= ÉÑÑçêí= EÜêëLóÉ~êFI= Ü~êîÉëí= êÉëìäíë=
Eãìëâê~íLóÉ~êF= ~åÇ= Ü~êîÉëí= ÉÑÑáÅáÉåÅó= EãÉ~å= ãìëâê~íëLÜêF= áå= NVUTJOMMTK= pÇ= ãÉ~åë= ëí~åÇ~êÇ=
ÇÉîá~íáçåK=

Soil type N Shorelength  
(km) 

Effort 
(hours / yr) 

Harvest 
(muskrats / yr) 

Efficiency 
 (muskrat / hr) 

  mean sd Mean sd Mean Sd mean 

Clay 21 223 100 405 193 282 244 0.68 

Sandy Clay 25 193 54 322 213 216 216 0.58 

Sand 25 136 88 172 125 71 101 0.36 

Peat 29 450 130 728 428 707 586 0.91 

=

jçÇÉä=ëÉäÉÅíáçå=jçÇÉä=ëÉäÉÅíáçå=jçÇÉä=ëÉäÉÅíáçå=jçÇÉä=ëÉäÉÅíáçå=====
jçÇÉä=é~ê~ãÉíÉêë=ïÉêÉ=çéíáãáëÉÇ=Ñçê=NMM=ÅÉääë=ìëáåÖ=~=ëáãéäÉñ=çéíáãáë~íáçå=êçìíáåÉK=låäó=
ÅÉääë= Ñçê=ïÜáÅÜ= íÜÉ=çéíáãáë~íáçå=ÅçåîÉêÖÉÇ= íç=çåÉ=é~ê~ãÉíÉê= ëÉí=ïÉêÉ=ìëÉÇ= áå= íÜÉ= ~å~äóëáëK=
jçÇÉäë=ÇáÑÑÉêÉÇ=áå=íÜÉ=åìãÄÉê=çÑ=ÅÉääë=Ñçê=ïÜáÅÜ=íÜÉ=çéíáãáë~íáçå=~äÖçêáíÜã=ÅçåîÉêÖÉÇ=íç=~=
ëáåÖäÉ= çéíáã~ä= ëÉíK= qÜÉëÉ= ÅçåîÉêÖÉÇ= ëÉíë= ïÉêÉ= éçëíJÜçÅ= êÉëíêáÅíÉÇ= Äó= éçéìä~íáçå= äÉîÉäë= EM=
Yéçéìä~íáçåY= USM= MMMFI= ÖêçïíÜ= ê~íÉ= EMKMN= Y=α= Y= NMFI= ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó= ENÉJV= Y=β= Y= NMF= çê=
Å~êêóáåÖ=Å~é~Åáíó=EhY=QPM=MMM=~åÇ=éçéìä~íáçå=ëáòÉ=Y=RGhFI=~ë=ÇÉëÅêáÄÉÇ=áå=íÜÉ=ãÉíÜçÇ=ëÉÅíáçå=
EëÉÉ= í~ÄäÉ= OFK=qÜÉ= çéíáãáë~íáçå= êÉëìäíë= çÑ=jçÇÉäë= O= ~åÇ= P=ïÉêÉ= Åçãé~êÉÇ= íç= çéíáãáë~íáçå=
êÉëìäíë= Ñçê= jçÇÉä= NI= ìëáåÖ= çåÉJëáÇÉÇ= cJëí~íáëíáÅë= çå= íÜÉ= ÇÉîá~åÅÉë= íç= íÉëí= ïÜÉíÜÉê= íÜÉ=
ÇÉîá~åÅÉë= ïÉêÉ= ëáÖåáÑáÅ~åíäó= äçïÉê= Ñçê= íÜÉ= ãçêÉ= ÅçãéäÉñ= ãçÇÉäë= O= ~åÇ= PK= qÜÉ= êÉëìäíë= çÑ=
çéíáãáë~íáçåë=~åÇ=íÜÉ=Åçãé~êáëçåë=ÄÉíïÉÉå=ãçÇÉäë=NI=O=~åÇ=P=~êÉ=éêÉëÉåíÉÇ=áå=í~ÄäÉ=QK=
=
Model 0: linear growth rate, harvest rate irrespective of effort  
qÜÉ=åìää=ãçÇÉäI=ïÜÉêÉ=Ü~êîÉëí=ê~íÉ=áë=áêêÉëéÉÅíáîÉ=çÑ=ÉÑÑçêí=~åÇ=ÇÉéÉåÇÉåí=çå=éçéìä~íáçå=ëáòÉ=
çåäóI= ÅçìäÇ= åçí= ÄÉ= çéíáãáëÉÇ= ÄÉÅ~ìëÉ= Ü~êîÉëí= ê~íÉI= éçéìä~íáçå= ÖêçïíÜ= ê~íÉ= ~åÇ= ëí~êí=
éçéìä~íáçå=ïÉêÉ=ÅçãéäÉíÉäó=ÅçåÑçìåÇÉÇI=~ë=Éñéä~áåÉÇ=áå=íÜÉ=ãÉíÜçÇëK=
=
=
=
=
=
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q~ÄäÉ=Q=
oÉëìäíë=çÑ=ÅÉääJïáëÉ=ãçÇÉä=é~ê~ãÉíÉêáò~íáçåë=Ñçê=ãçÇÉäë=NI=O=~åÇ=PW=åìãÄÉêë=çÑ=ÅÉääë=ïáíÜ=ÅçåîÉêÖÉÇ=
é~ê~ãÉíÉê= ëÉíë= EkÅFI= åìãÄÉêë= çÑ= ÅÉääë= ïáíÜ= é~ê~ãÉíÉê= ëÉíë= ~ÑíÉê= êÉëíêáÅíáçåë= EkêFI= åìãÄÉêë= çÑ=
é~ê~ãÉíÉê=ëÉíë=íÜ~í=Ü~Ç=ëáÖåáÑáÅ~åíäó=äçïÉê=ÇÉîá~åÅÉ=íÜ~å=ãçÇÉä=N=áå=íÜÉ=ë~ãÉ=ÅÉää=EkëI=Ñçê=ãçÇÉäë=O=
~åÇ=P=çåäóFK=

Model  Nc  Nr  Ns  
1: exponential growth, linear harvest rate  90 48 n/a 

2: logistic growth, linear harvest rate 52 27 17 

3: exponential growth, Holling II harvest rate 78 11 5 
 
 
Model 1: exponential growth, linear harvest rate 
cçê= VM= çÑ= íÜÉ= NMM= ÅÉääëI= íÜÉ= çéíáãáë~íáçå= êçìíáåÉ= êÉ~ÅÜÉÇ= ÅçåîÉêÖÉåÅÉK= cçê= QO= çÑ= íÜÉëÉI=
é~ê~ãÉíÉê= ëÉíë= ïÉêÉ= ÇÉÉãÉÇ= ÄáçäçÖáÅ~ääó= áêêÉäÉî~åí= Ä~ëÉÇ= çå= íÜÉ= éçëíJÜçÅ= êÉëíêáÅíáçåëI=
êÉëìäíáåÖ=áå=QU=ÅÉääë=ïáíÜ=éçíÉåíá~ääó=êÉäÉî~åí=é~ê~ãÉíÉê=ëÉíë=Eí~ÄäÉ=QFK=m~ê~ãÉíÉê=ÇáëíêáÄìíáçåë=
Ñçê= α= ~åÇ= β= ïÉêÉ= åÉÖ~íáîÉäó= ëâÉïÉÇ= ~åÇ= êÉã~áåÉÇ= ëç= ~ÑíÉê= äçÖJíê~åëÑçêã~íáçåK= qÜÉêÉÑçêÉI=
ãÉÇá~å= ~åÇ= VR= éÉêÅÉåí= ê~åÖÉ= ~êÉ= ìëÉÇ= íç= ëìãã~êáòÉ= íÜÉ= Ç~í~I= ê~íÜÉê= íÜ~å= ãÉ~åë= ~åÇ=
ëí~åÇ~êÇ=ÇÉîá~íáçåë=Eí~ÄäÉ=RFK=jÉÇá~å=~åÇ=VR=éÉêÅÉåí=ê~åÖÉ=ïÉêÉ=ïÉää=ïáíÜáå=íÜÉ=êÉëíêáÅíáçåëK==

q~ÄäÉ=R=
m~ê~ãÉíÉê=î~äìÉë=Ñçê=jçÇÉä=NI=ïáíÜ=äáåÉ~ê=éçéìä~íáçå=ÖêçïíÜ=~åÇ=äáåÉ~ê=Ü~êîÉëí=ê~íÉK=pìãã~êáÉë=
çÑ=~ää=ÅçåîÉêÖÉÇ=é~ê~ãÉíÉê=ëÉíë=~ÑíÉê=êÉëíêáÅíáçåëK=_ÉÅ~ìëÉ=çÑ=íÜÉ=ëâÉïÉÇ=å~íìêÉ=çÑ=íÜÉ=é~ê~ãÉíÉêëI=íÜÉ=
ãÉÇá~å=~åÇ=VRJéÉêÅÉåí=ê~åÖÉ=~êÉ=éêÉëÉåíÉÇK==

Parameter Mean Median 95-percentiles 

Growth rate α  0.43 0.35 0.039 - 1.02 
Harvest efficiency β 0.0016 0.00099 1.07e-09 - 0.0073 

 
 
Model 2: logistic growth, linear harvest rate 
cçê=RO=çÑ=íÜÉ=NMM=ÅÉääëI=íÜÉ=çéíáãáë~íáçå=êçìíáåÉ=êÉ~ÅÜÉÇ=ÅçåîÉêÖÉåÅÉ=Ñçê=ãçÇÉä=O=EëÉÉ=í~ÄäÉ=
QFK=cçê=OR=çÑ=íÜÉëÉI=é~ê~ãÉíÉê=ëÉíë=ïÉêÉ=ÇÉÉãÉÇ=ÄáçäçÖáÅ~ääó=áêêÉäÉî~åí=Ä~ëÉÇ=çå=íÜÉ=éçëíJÜçÅ=
êÉëíêáÅíáçåëI= êÉëìäíáåÖ= áå= OT= ÅÉääë= ïáíÜ= éçíÉåíá~ääó= êÉäÉî~åí= é~ê~ãÉíÉê= ëÉíëK= qÜÉ= êÉëìäíáåÖ=
é~ê~ãÉíÉêë=~êÉ=ëìãã~êáòÉÇ=áå=í~ÄäÉ=SK=cçê=NQ=çÑ=íÜÉëÉI=é~ê~ãÉíÉê=ëÉíë=ÑçìåÇ=Ñçê=jçÇÉä=N=Ü~Ç=
ÄÉÉå= ÉñÅäìÇÉÇ= ÇìÉ= íç= íÜÉ= éçëíJÜçÅ= êÉëíêáÅíáçåëK= NT= çÑ= íÜÉ= êÉäÉî~åí= é~ê~ãÉíÉê= ëÉíë= Ü~Ç=
ëáÖåáÑáÅ~åíäó=äçïÉê=ÇÉîá~åÅÉI=~åÇ=íÜìë=ÑáííÉÇ=ÄÉííÉêI=íÜ~å=jçÇÉä=N=Ñçê=íÜÉ=ë~ãÉ=ÅÉääëK=cçê=V=çÑ=
íÜÉëÉ= ëáÖåáÑáÅ~åíäó= ÄÉííÉê=ãçÇÉäëI= åç= êÉäÉî~åí=é~ê~ãÉíÉê= ëÉíë= Ü~Ç= ÄÉÉå= ÑçìåÇ= Ñçê=jçÇÉä= NK=
EkçíÉ=íÜ~í=ìåêÉ~äáëíáÅ=ãçÇÉäë=Å~å=óáÉäÇ=äçï=ÇÉîá~åÅÉëFK=
=

q~ÄäÉ=S=
m~ê~ãÉíÉê=î~äìÉë=Ñçê=jçÇÉä=OK=pìãã~êáÉë=çÑ=~ää=ÅçåîÉêÖÉÇ=é~ê~ãÉíÉê=ëÉíë=~ÑíÉê=êÉëíêáÅíáçåëK=_ÉÅ~ìëÉ=
çÑ=íÜÉ=ëâÉïÉÇ=å~íìêÉ=çÑ=íÜÉ=é~ê~ãÉíÉêëI=íÜÉ=ãÉÇá~åë=~åÇ=VRJéÉêÅÉåí=ê~åÖÉ=~êÉ=éêÉëÉåíÉÇ=åÉñí=íç=íÜÉ=
ãÉ~åK=

Parameter Mean Median 95-percentiles 

Growth rate α  1.20 0.94 0.19 - 3.43 
Search efficiency β 0.0027 0.0014 0.010 - 0.0073 
Carrying capacity K 6768 1433 70  - 53648 

=
=
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Model 3: exponential growth, harvest rate following Holling II  
jçÇÉä=P= óáÉäÇÉÇ=éçëëáÄäó= êÉäÉî~åí=é~ê~ãÉíÉê= ëÉíë= Ñçê=NN= ÅÉääë= EëÉÉ= í~ÄäÉ=QFK=cçê=R=çÑ= íÜÉëÉI=
ÇÉîá~åÅÉ= ï~ë= ëáÖåáÑáÅ~åíäó= äçïÉê= íÜ~å= Ñçê= jçÇÉä= N= áå= íÜÉ= ë~ãÉ= ÅÉääK= s~êá~íáçåë= áå= íÜÉ=
é~ê~ãÉíÉê=ê~åÖÉë=Ñçê=α=~åÇ=β=ïÉêÉ=ÖêÉ~íÉëí=çÑ=~ää=íÜêÉÉ=íÉëíÉÇ=ãçÇÉäë=Eí~ÄäÉ=TFK=

q~ÄäÉ=T=
m~ê~ãÉíÉê=î~äìÉë=Ñçê=jçÇÉä=PK=pìãã~êáÉë=çÑ=~ää=ÅçåîÉêÖÉÇ=é~ê~ãÉíÉê=ëÉíë=~ÑíÉê=êÉëíêáÅíáçåëK=_ÉÅ~ìëÉ=
çÑ= íÜÉ= ëâÉïÉÇ= å~íìêÉ= çÑ= íÜÉ= é~ê~ãÉíÉêëI= íÜÉ= ãÉÇá~åë= ~åÇ= VRJéÉêÅÉåí= ê~åÖÉ= ~êÉ= éêÉëÉåíÉÇ=
~ÇÇáíáçå~ääó=íç=íÜÉ=ãÉ~åK=

Parameter Mean Median 95-percentiles  
Growth rate α  1.53 0.68 0.12 - 7.3 
Search efficiency β 0.0084 0.0030 0.000070 - 0.038 
Handling time δ 3.18 0.025 0  - 25.65 

=
=
Model 4: logistic growth, harvest rate following Holling II  
jçÇÉä= Q= áë= íÜÉ= ÅçãÄáå~íáçå= çÑ= ãçÇÉäë= O= ~åÇ= P= ~åÇ= íÜÉêÉÑçêÉ= íÜÉ= ãçëí= ÅçãéäÉñ= ãçÇÉäK=
_ÉÅ~ìëÉ=çÑ=íÜÉ=éççê=êÉëìäíë=çÑ=ãçÇÉä=O=~åÇ=P=çå=íÜÉ=~î~áä~ÄäÉ=Ç~í~I=íÜáë=ãçÇÉä=ï~ë=åçí=äáâÉäó=
íç=éêçÇìÅÉ=êçÄìëí=êÉëìäíë=~åÇ=ï~ë=íÜÉêÉÑçêÉ=åçí=çéíáãáëÉÇK=
=

^ÄáçíáÅ=Ñ~Åíçêë^ÄáçíáÅ=Ñ~Åíçêë^ÄáçíáÅ=Ñ~Åíçêë^ÄáçíáÅ=Ñ~Åíçêë====
cçê= íÜÉ=QU=êÉëìäíáåÖ=é~ê~ãÉíÉê= ëÉíë=çÑ=ãçÇÉä=NI=ïáíÜ= äáåÉ~ê=ÖêçïíÜ=ê~íÉ= ~åÇ= äáåÉ~ê=Ü~êîÉëí=
ê~íÉI= íÜÉ= ÉÑÑÉÅíë= çÑ= ëçáä= íóéÉ= ~åÇ= ëÜçêÉ= äÉåÖíÜ= çå= é~ê~ãÉíÉê= î~äìÉë= αI= β= ~åÇ= íÜÉ= ëí~êí=
éçéìä~íáçå= Eéçéìä~íáçå= áå=aÉÅÉãÄÉê= NVUSF=ïÉêÉ= áåîÉëíáÖ~íÉÇK= m~ê~ãÉíÉê= î~äìÉë= ïÉêÉ= äçÖJ
íê~åëÑçêãÉÇ= EÄó= å~íìê~ä= äçÖF= íç= ÅçåÑçêã= íç= åçêã~äáíó= êÉèìáêÉãÉåíë= çÑ= é~ê~ãÉíÉêáòÉÇ=
ëí~íáëíáÅ~ä=íÉëíëK==
=
Parameter values and soil type 
dêçïíÜ=ê~íÉ=α=ï~ë=åçí=êÉä~íÉÇ=íç=ëçáä=íóéÉ=E^kls^=çå=äåEαFI=éZMKVNPFK=pÉ~êÅÜ=ÉÑÑáÅáÉåÅó=β=
ï~ë= ëáÖåáÑáÅ~åíäó= êÉä~íÉÇ= íç= ëçáä= íóéÉ= E^kls^= çå= äåEβFI= éYMKMMRFI= Ä~ÅâÅ~ëíÉÇ= éçéìä~íáçå=
äÉîÉä=ï~ë= ëáÖåáÑáÅ~åíäó= êÉä~íÉÇ= íç= ëçáä= íóéÉ= E^kls^=çå= äåEpí~êí= éçéìä~íáçåFI= éY= MKMRFI= ëÉÉ=
ÑáÖìêÉ=PK=
=
=
=
=
=
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cáÖìêÉ=P=
_çñéäçíë= çÑ= é~ê~ãÉíÉê= î~äìÉë= îÉêëìë= ëçáä= íóéÉëW=
cçê= É~ÅÜ= ÄçñI= íÜÉ= ÅÉåíê~ä= äáåÉ= êÉéêÉëÉåíë= íÜÉ=
ãÉÇá~åI= íÜÉ= Äçñ= êÉéêÉëÉåíë= íÜÉ= ÅÉåíê~ä= RMB=~åÇ=
íÜÉ= çìíÉê= äáåÉë= êÉéêÉëÉåí=VMB=çÑ= íÜÉ= Ç~í~= ê~åÖÉK=
dêçïíÜ= ê~íÉ= α= ï~ë= åçí= ëáÖåáÑáÅ~åíäó= ÇáÑÑÉêÉåí=
~ãçåÖ= ëçáä= íóéÉë= Eíçé= äÉÑíFK= pÉ~êÅÜ= ÉÑÑáÅáÉåÅó= β=
ï~ë= ä~êÖÉëí= çå= ë~åÇI= äçïÉëí= çå=éÉ~í= Eíçé= êáÖÜíFK=
pí~êí= éçéìä~íáçåë= E@= ãìëâê~íë= áå= NVUSF= ïÉêÉ=
ÜáÖÜÉëí=çå=éÉ~í=EêáÖÜí=ÄçííçãFK=

=
=
 
Shore length 
cçê=ãçÇÉä= NI= íÜÉ= êÉä~íáîÉ= éçéìä~íáçå= ÖêçïíÜ= ê~íÉ=α=ï~ë= åçí= ëáÖåáÑáÅ~åíäó= êÉä~íÉÇ= íç= ëÜçêÉ=
äÉåÖíÜ= EâãI= ëÉÉ= ÑáÖìêÉ=QFK=pÉ~êÅÜ=ÉÑÑáÅáÉåÅó= EÜçìê= JNFI=ïÜáÅÜ=èì~åíáÑáÉë= íÜÉ=Üçìêäó=Ü~êîÉëíÉÇ=
éêçéçêíáçå= çÑ= íÜÉ= éçéìä~íáçåI= áë= åÉÖ~íáîÉäó= ÅçêêÉä~íÉÇ= ïáíÜ= ëÜçêÉ= äÉåÖíÜ= EäçÖJäáåÉ~ê=
êÉÖêÉëëáçåI=éYMKMNI=oO=Z=MKOPFK=qÜÉ=ëí~êí=éçéìä~íáçå=E@=ãìëâê~íë= áå=NVUSF=ï~ë=ëáÖåáÑáÅ~åíäó=
êÉä~íÉÇ=íç=ëÜçêÉ=äÉåÖíÜ=EäçÖJäáåÉ~ê=êÉÖêÉëëáçåI=éYMKMNI=oO=Z=MKOQFK=
=
=
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cáÖìêÉ=Q=
m~ê~ãÉíÉê=î~äìÉë=îÉêëìë=ëÜçêÉ=äÉåÖíÜ=Ñçê=ãçÇÉä=NW=
qÜÉ=êÉä~íáîÉ=ÖêçïíÜ=ê~íÉ=α=áë=åçí=ÅçêêÉä~íÉÇ=ïáíÜ=
ëÜçêÉ= äÉåÖíÜ= EâãF= Eíçé= äÉÑíFK= pÉ~êÅÜ= ÉÑÑáÅáÉåÅó=
EÜçìê= JNF= áë= åÉÖ~íáîÉäó= ÅçêêÉä~íÉÇ= ïáíÜ= ëÜçêÉ=
äÉåÖíÜ=Eíçé=êáÖÜíFK=pí~êí=éçéìä~íáçåë=E@=ãìëâê~íë=
áå= NVUSF= ~êÉ= éçëáíáîÉäó= ÅçêêÉä~íÉÇ= ïáíÜ= ëÜçêÉ=
äÉåÖíÜ= EÄçííçã= êáÖÜíFK= ^ää= ~ñÉë= ~êÉ=
äçÖ~êáíÜãáÅ~ääó=ëÅ~äÉÇK=

=
=

mçéìä~íáçå=Éëíáã~íÉë=~åÇ=íêÉåÇëmçéìä~íáçå=Éëíáã~íÉë=~åÇ=íêÉåÇëmçéìä~íáçå=Éëíáã~íÉë=~åÇ=íêÉåÇëmçéìä~íáçå=Éëíáã~íÉë=~åÇ=íêÉåÇë====
tÉ=Ä~ÅâÅ~ëíÉÇ=éçéìä~íáçå=íê~àÉÅíçêáÉë=Ñçê=íÜÉ=QU=êÉëìäíáåÖ=ÅÉääë=çÑ=ãçÇÉä=NI=ïáíÜ=ÉñéçåÉåíá~ä=
éçéìä~íáçå= ÖêçïíÜ= ~åÇ= äáåÉ~ê= Ü~êîÉëí= ê~íÉëK= cáÖìêÉë= R^= íLã= Ra= EåÉñí= Ñçìê= é~ÖÉëF= ëÜçï=
Éñ~ãéäÉë= çÑ= íÜÉëÉ= Ä~ÅâÅ~ëíë= Ñçê= É~ÅÜ= ëçáä= íóéÉK= vÉ~êäó= éçéìä~íáçå= Ä~ÅâÅ~ëíë= êÉÑÉê= íç= íÜÉ=
aÉÅÉãÄÉê= éçéìä~íáçåë= çÑ= ~= ÖáîÉå= óÉ~êK= tÉ= Éëíáã~íÉÇ= ÅÉääJëéÉÅáÑáÅ= ÅçåÑáÇÉåÅÉ= áåÇÉñÉë= çÑ=
éçéìä~íáçå= Ä~ÅâÅ~ëíë= Ñêçã= íÜÉ=ã~êÖáå~ä= Éêêçêë= çÑ= íÜÉ= ÅÉääJëéÉÅáÑáÅ= ëí~êí=éçéìä~íáçåëI=ïÜáÅÜ=
ïÉêÉ=êÉëìäíë=çÑ=íÜÉ=é~ê~ãÉíÉê=çéíáãáë~íáçåëK=qÜÉëÉ=ê~åÖÉÇ=ÄÉíïÉÉå=PMJSM=éÉêÅÉåí=çÑ=íÜÉ=ëí~êí=
éçéìä~íáçåëK= qÜÉ= éçéìä~íáçå= íê~àÉÅíçêáÉë= ~äëç= ~ääçï= ìë= íç= Éëíáã~íÉ= Ü~êîÉëíÉÇ= éêçéçêíáçåëI=
ïÜÉêÉ=íÜÉ=óÉ~êäó=Ü~êîÉëíÉÇ=éêçéçêíáçå=eé=áå=áå=óÉ~ê=í=ï~ë=ÇÉÑáåÉÇ=~ë=
=

eéí= Z=E=mí=H=`í=F=G=`í
JN=

=
dÉåÉê~ääóI= Ü~êîÉëíÉÇ= éêçéçêíáçåë= ìé= íç= ORB= çÑ= íÜÉ= íçí~ä= éçéìä~íáçåë= ëíáää= ~ääçïÉÇ= íÜÉ=
éçéìä~íáçåë= íç= áåÅêÉ~ëÉK= mçéìä~íáçå= ÇÉÅäáåÉ= êÉèìáêÉÇ= Ü~êîÉëíÉÇ= éêçéçêíáçåë= çÑ= PMB= ~åÇ=
ÜáÖÜÉêK==
=
cáÖìêÉ=R^=ëÜçïë=Ü~êîÉëí=ÉÑÑçêí=EÄçííçã=Öê~éÜFI=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=êÉëìäí=EãáÇÇäÉ=
Öê~éÜF=~åÇ=Ä~ÅâÅ~ëíÉÇ=éçéìä~íáçå=Éëíáã~íÉë=Eíçé=Öê~éÜF=Ñçê=~=ÅÉää=çå=ë~åÇó=Åä~ó=ïáíÜ=OMS=âã=
ëÜçêÉ= äÉåÖíÜK=qÜÉ=ã~íÅÜ=ÄÉíïÉÉå=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ï~ë=íÜÉ=çéíáãáë~íáçå=Öç~äK=
qÜÉ=íçé=Öê~éÜ=ÖáîÉë=íÜÉ=Ä~ÅâÅ~ëíÉÇ=aÉÅÉãÄÉê=éçéìä~íáçå=äÉîÉäëK=táíÜ=~å=Éëíáã~íÉÇ=NRJOR=B=

5
50

50
0

50
00

100 200 500
shore length   (km)

st
ar

t 
po

pu
la

tio
n 

  
 (

# 
m

us
kr

at
s)



18 A&W-rapport 1250 

 

çÑ= íÜÉ= éçéìä~íáçå= Ü~êîÉëíÉÇI= Ü~êîÉëí= ÉÑÑçêíë= ~åÇ= êÉëìäíë= áå= íÜáë= Å~ëÉ= Å~ååçí= ã~âÉ= ìé= Ñçê=
êÉéêçÇìÅíáçå=~åÇ=ëìêîáî~ä=~åÇ=íÜÉ=éçéìä~íáçå=ëíÉ~Çáäó=áåÅêÉ~ëÉëI=Åçåíê~êó=íç=íÜÉ=ÖÉåÉê~ä=íêÉåÇ=
áå= íÜÉ= kÉíÜÉêä~åÇëK= cáÖìêÉ= R_= ëÜçïë= Ü~êîÉëí= ÉÑÑçêíI= ~Åíì~ä= ~åÇ= Ä~ÅâÅ~ëíÉÇ= Ü~êîÉëí= ~åÇ=
Ä~ÅâÅ~ëíÉÇ= éçéìä~íáçå= Éëíáã~íÉë= Ñçê= ~= ÅÉää= çå= Åä~óI= ïáíÜ= PTT= âã= ëÜçêÉ= äÉåÖíÜK= få= íÜáë=
Éñ~ãéäÉI= áåíÉåëáÑáÅ~íáçå= çÑ= Ü~êîÉëí= ÉÑÑçêíë= äÉ~Çë= íç= ~= Ñáå~ä= êÉÇìÅíáçå= áå= éçéìä~íáçå= ëáòÉI= ëç=
íÜ~íI= áå= OMMTI= Ü~êîÉëíë= ~êÉ= Ä~Åâ= ~í= íÜÉ= äÉîÉä= çÑ= NVVMI= Äìí= ïáíÜ= ~= ãìÅÜ= äçïÉê= éçéìä~íáçå=
Éëíáã~íÉëK=qÜáë=éÜÉåçãÉåçå=~äëç=í~âÉë=éä~ÅÉ=áå=ÑáÖìêÉ=R`I=~=ÅÉää=çå=~=éÉ~íó=ëçáäI=ïáíÜ=QSM=âã=
çÑ=ëÜçêÉ=äáåÉK=få=íÜÉ=ä~íÉ=NVUMÛëI=íÜÉ=Éëíáã~íÉÇ=Ü~êîÉëíÉÇ=éêçéçêíáçå=ï~ë=äçïÉê=íÜ~å=OMB=~åÇ=
íÜÉ= éçéìä~íáçå= áåÅêÉ~ëÉÇI= Äìí= íÜÉ= Öê~Çì~ä= áåÅêÉ~ëÉ= áå= ÉÑÑçêí= äÉ~Ç= íç= ~å= áåÅêÉ~ëáåÖ= Ü~êîÉëí=
éêçéçêíáçåI=ïáíÜ=~=ÜáÖÜ=éÉ~â=~í=SMB=çÑ=íÜÉ=íçí~ä=éçéìä~íáçå=Ü~êîÉëíÉÇ=áå=NVVVK=qÜÉ=å~êêçï=
Éêêçê=ã~êÖáåë=áå=íÜáë=Öê~éÜ=~êÉ=éçëëáÄäó=êÉä~íÉÇ=íç=íÜÉ=ä~êÖÉ=~åÇ=ëíÉ~Çó=áåÅêÉ~ëÉ=áå=ÉÑÑçêí=~åÇ=
Ü~êîÉëíK=cáÖìêÉ=Ra=ëÜçïë=~å=Éñ~ãéäÉ=ïáíÜ= äçï=ÉÑÑçêíëI= äçï=Ü~êîÉëíë=~åÇ=~=ëíÉ~Çáäó=ÖêçïáåÖ=
éçéìä~íáçåI=ìåíáä=çåÉ=éÉ~â=çÑ=ÉÑÑçêí=áå=OMMS=êÉëìäíë=áå=~=ëÜ~êé=ÇÉÅäáåÉ=çÑ=íÜÉ=éçéìä~íáçåK=qÜÉ=
ëã~ää=î~êá~íáçå=áå=Ü~êîÉëí=Ç~í~I=~é~êí=Ñêçã=íÜÉ=ëáåÖäÉ=éÉ~âI=áë=éêçÄ~Ääó=íÜÉ=Å~ìëÉ=çÑ=íÜÉ=ïáÇÉ=
Éêêçê=ã~êÖáåëK=
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=

cáÖìêÉ=R^=
_~ÅâÅ~ëíÉÇ=éçéìä~íáçå=Éëíáã~íÉ=Ñçê=ÅÉää=MPROIÅ~ê~ÅíÉêáëÉÇ=Äó=ë~åÇó=Åä~ó=~åÇ=OMS=âã=ëÜçêÉ=äÉåÖíÜK=få=
íÜáë=ÅÉääI=~=íçí~ä=çÑ=RMQT=ãìëâê~íë=ï~ë=Å~ìÖÜí=áå=RTOU=Üçìêë=ÄÉíïÉÉå=NVUT=~åÇ=OMMTK=qÜÉ=Äçííçã=
Öê~éÜ=ëÜçïë=óÉ~êäó=ÉÑÑçêí=EÜêëLóÉ~êFI=íÜÉ=ãáÇÇäÉ=Öê~éÜ=ëÜçïë=óÉ~êäó=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëíë=
E@=ãìëâê~íëFK=qÜÉ=ã~íÅÜ=ÄÉíïÉÉå=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ï~ë=íÜÉ=çéíáãáë~íáçå=Öç~äK=qÜÉ=íçé=
Öê~éÜ=ÖáîÉë=íÜÉ=Ä~ÅâÅ~ëíÉÇ=aÉÅÉãÄÉê=éçéìä~íáçå=äÉîÉäë=E@=ãìëâê~íëFK=

=
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==

cáÖìêÉ=R_=
_~ÅâÅ~ëíÉÇ=éçéìä~íáçå=Éëíáã~íÉ=Ñçê=ÅÉää=MSOPI=ÅÜ~ê~ÅíÉêáëÉÇ=Äó=Åä~ó=~åÇ=PTT=âã=ëÜçêÉ=äÉåÖíÜK=få=íÜáë=
ÅÉääI=~=íçí~ä=çÑ=TQPM=ãìëâê~íë=ï~ë=Å~ìÖÜí=áå=UVMR=Üçìêë=ÄÉíïÉÉå=NVUT=~åÇ=OMMTK=qÜÉ=Äçííçã=Öê~éÜ=
ëÜçïë= óÉ~êäó= ÉÑÑçêí= EÜêëLóÉ~êFI= íÜÉ= ãáÇÇäÉ= Öê~éÜ= ëÜçïë= óÉ~êäó= ~Åíì~ä= ~åÇ= Ä~ÅâÅ~ëíÉÇ= Ü~êîÉëíë= E@=
ãìëâê~íëFK=qÜÉ=ã~íÅÜ= ÄÉíïÉÉå=~Åíì~ä= ~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ï~ë= íÜÉ= çéíáãáë~íáçå= Öç~äK=qÜÉ= íçé=
Öê~éÜ=ÖáîÉë=íÜÉ=Ä~ÅâÅ~ëíÉÇ=aÉÅÉãÄÉê=éçéìä~íáçå=äÉîÉäë=E@=ãìëâê~íëFK==
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=

=

cáÖìêÉ=R`=
_~ÅâÅ~ëíÉÇ=éçéìä~íáçå=Éëíáã~íÉ=Ñçê=ÅÉää=NNPPIÅ~ê~ÅíÉêáëÉÇ=Äó=éÉ~íó=ëçáä=~åÇ=QSM=âã=ëÜçêÉ=äÉåÖíÜK=få=
íÜáë= ÅÉääI= ~= íçí~ä= çÑ= NURVM=ãìëâê~íë= ï~ë= Å~ìÖÜí= áå= NMQPR= Üçìêë= ÄÉíïÉÉå= NVUT= ~åÇ= OMMTK= qÜÉ=
Äçííçã=Öê~éÜ= ëÜçïë= óÉ~êäó= ÉÑÑçêí= EÜêëLóÉ~êFI= íÜÉ=ãáÇÇäÉ= Öê~éÜ= ëÜçïë= óÉ~êäó= ~Åíì~ä= ~åÇ=Ä~ÅâÅ~ëíÉÇ=
Ü~êîÉëíë=E@=ãìëâê~íëFK=qÜÉ=ã~íÅÜ=ÄÉíïÉÉå=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ï~ë=íÜÉ=çéíáãáë~íáçå=Öç~äK=
qÜÉ=íçé=Öê~éÜ=ÖáîÉë=íÜÉ=Ä~ÅâÅ~ëíÉÇ=aÉÅÉãÄÉê=éçéìä~íáçå=äÉîÉäë=E@=ãìëâê~íëFK=
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=

cáÖìêÉ=Ra=
_~ÅâÅ~ëíÉÇ=éçéìä~íáçå=Éëíáã~íÉ=Ñçê=ÅÉää=PQNOIÅ~ê~ÅíÉêáëÉÇ=Äó=ë~åÇó=ëçáä=~åÇ=VP=âã=ëÜçêÉ=äÉåÖíÜK=få=
íÜáë=ÅÉääI=~=íçí~ä=çÑ=VNO=ãìëâê~íë=ï~ë=Å~ìÖÜí=áå=OVPQ=Üçìêë=ÄÉíïÉÉå=NVUT=~åÇ=OMMTK=qÜÉ=Äçííçã=
Öê~éÜ=ëÜçïë=óÉ~êäó=ÉÑÑçêí=EÜêëLóÉ~êFI=íÜÉ=ãáÇÇäÉ=Öê~éÜ=ëÜçïë=óÉ~êäó=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëíë=
E@=ãìëâê~íëFK=qÜÉ=ã~íÅÜ=ÄÉíïÉÉå=~Åíì~ä=~åÇ=Ä~ÅâÅ~ëíÉÇ=Ü~êîÉëí=ï~ë=íÜÉ=çéíáãáë~íáçå=Öç~äK=qÜÉ=íçé=
Öê~éÜ=ÖáîÉë=íÜÉ=Ä~ÅâÅ~ëíÉÇ=aÉÅÉãÄÉê=éçéìä~íáçå=äÉîÉäë=E@=ãìëâê~íëFK==

=
=
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=
=
=
=
=
=

cáÖìêÉ=S=
cáííÉÇ= éçéìä~íáçåë= Ñçê= OMMTI= îÉêëìë= ~î~áä~ÄäÉ=
ëÜçêÉ=äÉåÖíÜ=Ñçê=ãçÇÉä=NI=Äó=ëçáä=íóéÉKH=Z=ë~åÇI=u=
Z= éÉ~íI=l= ~åÇ=∆= êÉéêÉëÉåí= ë~åÇó= Åä~ó= ~åÇ= Åä~óI=
êÉëéÉÅíáîÉäóK=^ää=~ñÉë=~êÉ=äçÖ~êáíÜãáÅ~ääó=ëÅ~äÉÇ=íç=
~ééêç~ÅÜ=åçêã~äáíóK=

=
=

lîÉê~ääI=aÉÅÉãÄÉê=éçéìä~íáçå=Éëíáã~íÉë=ê~åÖÉÇ=Ñêçã=O=íç=NMTQRI=ïáíÜ=~=ãÉ~å=çÑ=NNPT=~åÇ=~=
ãÉÇá~å=î~äìÉ=çÑ=QQO=ãìëâê~íë=éÉê=ÅÉääK=kìãÄÉêë=ÇáÑÑÉê=ëíêçåÖäó=éÉê=óÉ~ê=~åÇ=éÉê=ëçáä=íóéÉW=Ñçê=
OMMTI= éçéìä~íáçå= Éëíáã~íÉë= Ñçê= éÉ~íó= ëçáäë= ~êÉ= ëáÖåáÑáÅ~åíäó= ÜáÖÜÉêI= ~åÇ= Ñçê= ë~åÇ= ~êÉ=
ëáÖåáÑáÅ~åíäó=äçïÉê=íÜ~å=~åó=çíÜÉê=ëçáä=íóéÉ=E^kls^I=çå=äåEéçéìä~íáçå=Éëíáã~íÉëFI=éYMKMRFK=
mçéìä~íáçå=Éëíáã~íÉë=Ñçê=Åä~ó=~åÇ=ë~åÇó=Åä~ó=ïÉêÉ=åçí=ëáÖåáÑáÅ~åíäó=ÇáÑÑÉêÉåí=Ñêçã=É~ÅÜ=çíÜÉêK=
q~ÄäÉ=T=ëÜçïë=~îÉê~ÖÉ=~åÇ=ê~åÖÉ=çÑ=éçéìä~íáçå=Éëíáã~íÉë=éÉê=ëçáä= íóéÉ=Ñçê=OMMTK=eçïÉîÉêI=
ÑáÖìêÉ=O=Ü~ë=ëÜçïå=íÜ~í=ëçáä=íóéÉ=áë=ëáÖåáÑáÅ~åíäó=êÉä~íÉÇ=íç=ëÜçêÉ=äÉåÖíÜI=ïÜáÅÜ=áë=ëìééçëÉÇ=íç=
ÄÉ=~å=Éëíáã~íçê=Ñçê=~î~áä~ÄäÉ=Ü~Äáí~íK=cáÖìêÉ=S=ëÜçïë=íÜÉ=êÉä~íáçå=ÄÉíïÉÉå=ëÜçêÉ=äÉåÖíÜ=~åÇ=
éçéìä~íáçå=ëáòÉ=Ñçê=ÇáÑÑÉêÉåí=ëçáä=íóéÉë=áå=OMMTK=lîÉê~ääI=íÜÉêÉ=áë=~=éçëáíáîÉ=êÉä~íáçå=ÄÉíïÉÉå=
ëÜçêÉ=äÉåÖíÜ=~åÇ=éçéìä~íáçå=ëáòÉ=EéYMKMMNI=~ÇàK=oOZMKOPUFI=Äìí=ïáíÜáå=É~ÅÜ=ëÜçêÉ=äÉåÖíÜI=çåäó=
Ñçê=ë~åÇó=ëçáäë=~=ëáãáä~ê=ëáÖåáÑáÅ~åí=êÉä~íáçåëÜáé=ÉñáëíK=

q~ÄäÉ=T=
mçéìä~íáçå=Éëíáã~íÉë=Ñçê=ÇáÑÑÉêÉåí=ëçáä=íóéÉë=áå=OMMTI=Ä~ëÉÇ=çå=ãçÇÉä=NK=qÜÉ=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=íÜÉ=
ãÉÇá~å=~åÇ=íÜÉ=ãÉ~å=áåÇáÅ~íÉë=íÜÉ=ëâÉïÉÇ=å~íìêÉ=çÑ=íÜÉ=Éëíáã~íÉëK=qÜÉêÉÑçêÉI=~äëç=íÜÉ=VRB=áåíÉêî~äë=
~êÉ=éêÉëÉåíÉÇK=

 Mean Median 95 % N 
Clay   493 256 41 - 1942 14 
Sandy Clay  500 312 20 - 1593 12 
Sand   244 43 4 - 1044 10 
Peat   1334 662 25 - 4393 12 

=
mçéìä~íáçå= Éëíáã~íÉë= î~êó= ëíêçåÖäó= çîÉê= íÜÉ= óÉ~êëI= Äìí= íÜÉêÉ= ~ééÉ~êë= íç= ÄÉ= ~= ÖÉåÉê~ä= íêÉåÇ=
íçï~êÇë=ÇÉÅäáåáåÖ=éçéìä~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇëK=qÜáë=áë=áääìëíê~íÉÇ=áå=ÑáÖìêÉ=TI=ïÜáÅÜ=ëÜçïë=
íÜÉ= ~îÉê~ÖÉ= Ü~êîÉëí= ÉÑÑçêíëI=Ü~êîÉëí= êÉëìäíë= ~åÇ= éçéìä~íáçå= ÇÉåëáíó= Éëíáã~íÉë= ÄÉíïÉÉå= NVUT=
~åÇ=OMMTK=qÜÉëÉ=ëÜçï=íÜ~í=Ü~êîÉëí=ÉÑÑçêíë=Ü~îÉ=Öê~Çì~ääó=áåÅêÉ~ëÉÇ=çîÉê=íÜÉ=ëíìÇó=éÉêáçÇ=~åÇ=
ÄçíÜ=Ü~êîÉëíë=~åÇ=éçéìä~íáçå=Éëíáã~íÉë=Ü~îÉ=áåÅêÉ~ëÉÇ=~åÇ=ÇÉÅêÉ~ëÉÇ=~Ö~áåI=Äìí=ÄçíÜ=~îÉê~ÖÉ=
Ü~êîÉëí=êÉëìäíë=~åÇ=éçéìä~íáçå=Éëíáã~íÉë=áå=OMMT=~êÉ=íÜÉ=äçïÉëí=áå=íÜÉ=ÉåíáêÉ=ëíìÇó=éÉêáçÇK=
=
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=

cáÖìêÉ=T=
jÉ~åë= ~åÇ= ÅçåÑáÇÉåÅÉ= áåíÉêî~äë= çÑ= Ü~êîÉëí= ÉÑÑçêí= EÜçìêëGâãJNI= äçïÉê= Öê~éÜFI= Ü~êîÉëí= êÉëìäíë=
Eãìëâê~íë= GâãJNI= ãáÇÇäÉ= Öê~éÜF= ~åÇ= Éëíáã~íÉÇ= éçéìä~íáçå= ÇÉåëáíáÉë= Eãìëâê~íëGLâãJNI= íçé= Öê~éÜFK=
_~ëÉÇ=çå=ãçÇÉäë=N=~åÇ=OI=åZRQK=
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oÉëìäíëW=áoÉëìäíëW=áoÉëìäíëW=áoÉëìäíëW=áåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíë====
qÜÉ=~îÉê~ÖÉ=í~êÖÉí=EMKOR=ãìëâê~íë=éÉê=ÜçìêF=éçéìä~íáçå=äÉîÉä=Ñçê=íÜÉ=QU=ÅÉääë=çÑ=ãçÇÉä=N=ï~ë=
NKQM=œNKPR=ãìëâê~íë=éÉê=âã=ëÜçêÉ=äÉåÖíÜK=^îÉê~ÖÉ=í~êÖÉí=éçéìä~íáçåë=ê~åÖÉÇ=ÄÉíïÉÉå=MKVR=
Ep~åÇF= ~åÇ= NKSQ= EmÉ~íF= ãìëâê~íë= éÉê= âãI= Äìí= ïÉêÉ= åçí= ëáÖåáÑáÅ~åíäó= ÇáÑÑÉêÉåí= ~ãçåÖ= ëçáä=
íóéÉë=EëÉÉ=í~ÄäÉ=UFK=cçê=OMMTI=íÜÉ=~îÉê~ÖÉ=Éëíáã~íÉÇ=éçéìä~íáçå=ï~ë=OKRM=œPKQP=ãìëâê~íë=éÉê=
âã=ëÜçêÉ=äÉåÖíÜI=~åÇ=íÜìë=ÉñÅÉÉÇÉÇ=íÜÉ=éçéìä~íáçå=äÉîÉä=ëÉí=Äó=íÜÉ=ã~å~ÖÉãÉåí=í~êÖÉíK==
=
qÜÉ=~îÉê~ÖÉ= êÉèìáêÉÇ=ÉÑÑçêí= Ñçê=éçéìä~íáçå= ëí~Äáäáíó= áë=NKTOœMKRU=Üçìêë=éÉê=âáäçãÉíÉê= ëÜçêÉ=
äÉåÖíÜ=éÉê= óÉ~êK=^îÉê~ÖÉ= êÉèìáêÉÇ=ÉÑÑçêíë= ê~åÖÉÇ=ÄÉíïÉÉå=NKNQ= Ep~åÇF= ~åÇ=NKVT= E`ä~óF=éÉê=
óÉ~ê= Äìí=ïÉêÉ= åçí= ëáÖåáÑáÅ~åíäó= ÇáÑÑÉêÉåí= ~ãçåÖ= ëçáä= íóéÉëK= cçê= OMMTI= íÜÉ= ~îÉê~ÖÉ= áåîÉëíÉÇ=
Ü~êîÉëí=ÉÑÑçêí=ï~ë=NKVQ=œNKMO=ÜçìêëGóÉ~êGâãJNI=ëäáÖÜíäó=~ÄçîÉ=íÜÉ=ãáåáãìã=êÉèìáêÉÇ=ÉÑÑçêíK=

q~ÄäÉ=U=
q~êÖÉí=éçéìä~íáçåë=Eãìëâê~íë=éÉê=âã=ëÜçêÉ=äÉåÖíÜF=I=~ÅÅçêÇáåÖ=íç=~=óÉ~êäó=ã~å~ÖÉãÉåí=Öç~ä=çÑ=MKOR=
ãìëâê~íë=éÉê=ÜçìêI=~åÇ=ÉÑÑçêí=EÜçìêë=éÉê=âáäçãÉíêÉ=óÉ~êF=êÉèìáêÉÇ=Ñçê=éçéìä~íáçå=ëí~ÄáäáíóI=Å~äÅìä~íÉÇ=
Ñçê=jçÇÉä=NK=_ÉÅ~ìëÉ=çÑ=íÜÉ=ëâÉïÉÇ=å~íìêÉ=çÑ=íÜÉ=é~ê~ãÉíÉêëI=íÜÉ=ãÉÇá~åë=~åÇ=VRJéÉêÅÉåí=ê~åÖÉ=~êÉ=
éêÉëÉåíÉÇ=~ÇÇáíáçå~ääó=íç=íÜÉ=ãÉ~åK=åZQUK=

 Mean Median 95-percentiles  
Target population (muskrats /km) 1.40 1.05 0.29 - 4.37 

- Clay 1.50 1.14 0.47 - 3.58 
- Sandy clay 1.46 1.05 0.46 - 4.07 
- Sand 0.95 1.06 0.29 - 1.65 
- Peat 1.64 0.82 0.25 - 6.62 

     
Required effort (hrs/km/year) 1.72 1.51 0.74 - 3.36 

- Clay 1.97 1.91 0.87 - 3.25 
- Sandy clay 1.88 2.05 0.80 - 2.79 
- Sand 1.14 0.99 0.64 - 2.01 
- Peat 1.77 1.32 0.93 - 4.30 

     

=
cáÖìêÉ= U= ëÜçïë= êÉèìáêÉÇ= îÉêëìë= áåîÉëíÉÇ= Ü~êîÉëí= ÉÑÑçêí= Ñçê= NVUU= ~åÇ= OMMTK= qÜÉ= Çá~Öçå~ä=
éêÉëÉåíë= íÜÉ= êÉÖáçå=ïÜÉêÉ= áåîÉëíÉÇ=Ü~êîÉëíë=ã~íÅÜ=êÉèìáêÉÇ=ÉÑÑçêíë=~åÇ=éçéìä~íáçåë=ïáää=ÄÉ=
ëí~ÄäÉK= mçáåíë= ~ÄçîÉ= íÜáë= äáåÉ= êÉéêÉëÉåí= ÅÉääë= ïÜÉêÉ= éçéìä~íáçåë= ~êÉ= ÉñéÉÅíÉÇ= íç= ÑìêíÜÉê=
ÇÉÅêÉ~ëÉ= ~åÇ=éçáåíë= ÄÉäçï= íÜáë= äáåÉ= ~êÉ= ÅÉääë=ïÜÉêÉ= ÉÑÑçêíë= ~êÉ= áåëìÑÑáÅáÉåí= ~åÇ=éçéìä~íáçåë=
ïáää= ÖêçïK= qÜÉ= Åçãé~êáëçå= ÄÉíïÉÉå= NVUU= ~åÇ= OMMT= ëÜçïë= ~= ÅäÉ~ê= ÅÜ~åÖÉ= áå= íÜÉ= Ü~êîÉëí=
ã~å~ÖÉãÉåíW= áå= NVUUI= íÜÉ= ã~àçêáíó= çÑ= íÜÉ= éçáåíë= ÑÉää= ÄÉäçï= íÜÉ= êÉÑÉêÉåÅÉ= äáåÉ= ~åÇ=
éçéìä~íáçåë=ïÉêÉ=~ääçïÉÇ=íç=áåÅêÉ~ëÉI=ïÜÉêÉ~ë=áå=OMMTI=ãçáëí=éçáåíë=ÑÉää=~ÄçîÉ=íÜÉ=äáåÉ=~åÇ=
éçéìä~íáçåë=~êÉ=ÉñéÉÅíÉÇ=íç=ÇÉÅêÉ~ëÉK=
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cáÖìêÉ=U=
oÉèìáêÉÇ=îÉêëìë=~Åíì~ä=Ü~êîÉëí=ÉÑÑçêíë=áå=NVUU=EäÉÑíF=~åÇ=OMMT=EêáÖÜíFK=e~êîÉëí=ÉÑÑçêíë=~êÉ=ÖáîÉå=áå=
Üçìêë= G=âãJN=G=óÉ~êJNK=qÜÉ=Çá~Öçå~ä=êÉéêÉëÉåíë= íÜÉ= äáåÉ=óZñI=ïÜÉêÉ=êÉèìáêÉÇ=~åÇ= áåîÉëíÉÇ=ÉÑÑçêíë=~êÉ=
Éèì~äK=^ÄçîÉ=íÜáë=äáåÉI=éçéìä~íáçåë=ïáää=ÇÉÅêÉ~ëÉI=ÄÉäçï=íÜáë=äáåÉI=éçéìä~íáçå=ïáää=ÖêçïK=

OKQKOKQKOKQKOKQK afp`rppflkafp`rppflkafp`rppflkafp`rppflk====

a~a~a~a~í~=î~äáÇáíóí~=î~äáÇáíóí~=î~äáÇáíóí~=î~äáÇáíó====
qÜÉ=Ç~í~=çå=Ü~êîÉëí=ÉÑÑçêí=~åÇ=Ü~êîÉëí=êÉëìäí=Ç~í~=ïÉêÉ=éêçîáÇÉÇ=Äó=íÜÉ=íê~ééÉêë=íÜÉãëÉäîÉëW=
éÉê=Ñçìê=ïÉÉâ=éÉêáçÇ=íÜÉó=ÉåíÉê=íÜÉáê=áåÑçêã~íáçå=áå=~=ÅÉåíê~ä=Åçåíêçä=Ç~í~Ä~ëÉK=^ë=Ñ~ê=~ë=ïÉ=
ìåÇÉêëí~åÇI=íÜÉêÉ= áë=åç= áåÅÉåíáîÉ= Ñçê= íê~ééÉêë= íç=Äá~ë= íÜÉáê=Ü~êîÉëí=êÉëìäíë=ìéï~êÇW= íê~ééÉêë=
Ü~îÉ= ~= ÑáñÉÇ= àçÄJéçëáíáçå= áå= íÜÉáê= çêÖ~åáë~íáçåI= ~åÇ= Åçåíêçä= áë= åçí= Ä~ëÉÇ= çå= åìãÄÉê= çÑ=
Ü~êîÉëíÉÇ=ãìëâê~íëI=Äìí=çå=íÜÉ=Üáëíçêó=çÑ=Ü~êîÉëí=ê~íÉëI= áå=Ü~êîÉëí=éÉê=Üçìê=~åÇ=Ü~êîÉëí=éÉê=
âáäçãÉíêÉ= ëÜçêÉ= äÉåÖíÜK= qÜáë= ã~ó= äÉ~Ç= íç= ~= ëäáÖÜí= Ççïåï~êÇ= Äá~ëI= Äìí= ëìÅÜ= ÄÉÜ~îáçìê= áë=
ÉñéÉÅíÉÇ=íç=ÄÉ=ÇáëÅçîÉêÉÇ=ïáíÜáå=~=ÑÉï=óÉ~êëW=íê~ééÉêë=~êÉ=áå=ãçëí=Å~ëÉë=~íí~ÅÜÉÇ=íç=~å=~êÉ~=
Ñçê= ~= åìãÄÉê= çÑ= óÉ~êëI= Äìí= íÜÉáê= ~êÉ~ë= ~êÉ= êÉÖìä~êäó= îáëáíÉÇ= Äó= êÉÖáçå~ä= ã~å~ÖÉêë= ~åÇ=
åÉáÖÜÄçìêáåÖ=íê~ééÉêëK=
=
bÑÑáÅáÉåÅó= ÇáÑÑÉêÉåÅÉë= ÄÉíïÉÉå= íê~ééÉêë= ~êÉ= íç= ÄÉ= ÉñéÉÅíÉÇK= qÜáë= áë= é~êí= çÑ= íÜÉ= î~êá~íáçå=
ÄÉíïÉÉå= ÅÉääëK= ^ë= ~å= ÉÑÑÉÅí= çÑ= íÜÉ= ÇÉäáÄÉê~íÉäó= äáãáíÉÇ= ~íí~ÅÜãÉåí= çÑ= íê~ééÉêë= íç= ~êÉ~ëI=
éÉêëçååÉä=ÅÜ~åÖÉë=ïáíÜáå=~=ÅÉää=~äëç=çÅÅìê=êÉÖìä~êäó=ÇìêáåÖ=íÜÉ=ëíìÇó=éÉêáçÇK=pìÅÜ=ÉÑÑáÅáÉåÅó=
ÇáÑÑÉêÉåÅÉë=ã~ó=äÉ~Ç=íç=ìåÉñéä~áåÉÇ=î~êá~íáçå=ïáíÜáå=~=ÅÉääK=^äëçI=Ñçê=É~ÅÜ=íê~ééÉêI=ÉÑÑáÅáÉåÅó=
ã~ó= ÅÜ~åÖÉ= çîÉê= íáãÉI= ÉëéÉÅá~ääó= çîÉê= íÜÉ= ON= óÉ~ê= íáãÉ= áåíÉêî~ä= Ñçê= íÜÉëÉ= ëíìÇóW= ãçêÉ=
ÉñéÉêáÉåÅÉ= ã~ó= äÉ~Ç= íç= ÜáÖÜÉê= ÉÑÑáÅáÉåÅóI= óÉí= ä~Åâ= çÑ= ÅÜ~ääÉåÖÉë= ã~ó= äÉ~Ç= íç= ÇÉÅêÉ~ëÉÇ=
ÉÑÑáÅáÉåÅó=~ÑíÉê=~=éêçäçåÖÉÇ=éÉêáçÇ=áå=íÜÉ=ë~ãÉ=~êÉ~K=
=
qÜáë=ä~ííÉê=êÉã~êâ=éçáåíë=íç=íÜÉ=ÉñéÉÅíÉÇ=Åçåíáåìáíó=çÑ=é~ê~ãÉíÉêë=çîÉê=íáãÉW=áå=ON=óÉ~êëI=~äëç=
ÅÜ~åÖÉë=áå=éêÉëÅêáÄÉÇ=íê~ééáåÖ=ëíê~íÉÖáÉëI=ëìÅÜ=~ë=íÜÉ=ìëÉ=çÑ=íê~ééáåÖ=íÉÅÜåáèìÉëI=ã~ó=äÉ~Ç=íç=
ÅÜ~åÖÉë=áå=~Åíì~ä=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅóK=páãáä~êäóI=ÅÜ~åÖÉë=áå=ä~åÇ=ìëÉ=ã~ó=~ÑÑÉÅí=Åçåíáåìáíó=çÑ=íÜÉ=
ëÉ~êÅÜ=ÉÑÑáÅáÉåÅóK=
=

NVUU= OMMT=
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=cáÖìêÉ=VK=
pÉ~ëçå~ä=î~êá~íáçå= áå=Ü~êîÉëí= ÉÑÑçêíë= Eé~åÉä=^F=~åÇ=Ü~êîÉëí= êÉëìäíë= Eé~åÉä=_FI=ëìãã~íÉÇ=çîÉê= íÜÉ=
kÉíÜÉêä~åÇIë=ÄÉíïÉÉå=NVUT=~åÇ=OMMTK=e~êîÉëí=ÉÑÑçêí=áå=ÜçìêëI=Ü~êîÉëí=êÉëìäíë=áå=ãìëâê~íëK=få=íÜÉëÉ=
Äçñ=éäçíëI= É~ÅÜ= Äçñ= êÉéêÉëÉåíë= íÜÉ=RMB=Ç~í~= áåíÉêî~ä= Ñçê= íÜ~í= éÉêáçÇI= íÜÉ= ÅÉåíê~ä= äáåÉ= áå= É~ÅÜ= Äçñ=
êÉéêÉëÉåíë=íÜÉ=ãÉÇá~å=î~äìÉK=

=
lå=~=ëã~ääÉê=íáãÉ=ëÅ~äÉI=íÜÉ=~ëëìãÉÇ=óÉ~êäó=Åçåíáåìáíó=çÑ=ëÉ~êÅÜ=~åÇ=Ü~êîÉëí=ÉÑÑáÅáÉåÅó=áë=~äëç=
ÅÜ~ääÉåÖÉÇK= qÜÉ= äáÑÉ= Üáëíçêó= çÑ= ãìëâê~íë= ëÜçïë= ~= ÅäÉ~ê= ëÉ~ëçå~äáíó= E_çìíáå= C= _áêâÉåÜçäò=
NVUTF= ~åÇ= ~äëç= áå= íÜÉ= kÉíÜÉêä~åÇëI= ÄçíÜ= Ü~êîÉëí= ÉÑÑçêíë= ~åÇ= Ü~êîÉëí= êÉëìäíë= ëÜçï= ëíêçåÖ=
ëÉ~ëçå~äáíó=EÑáÖìêÉ=VFK=

jçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçåjçÇÉä=ëÉäÉÅíáçå====
 
General parameterization results 
m~ê~ãÉíÉê=ëÉíë=ïÉêÉ=çéíáãáëÉÇ=Ñçê=áåÇáîáÇì~ä=ÅÉääëI=ê~íÜÉê=íÜ~å=Ñçê=ëé~íá~ä=~ÖÖêÉÖ~íÉëI=áå=çêÇÉê=
íç= ã~ñáãáòÉ= ëÉåëáíáîáíó= Ñçê= äçÅ~ä= éçéìä~íáçå= Çóå~ãáÅë= ~åÇ= ãáåáãáòÉ= ÉÑÑÉÅíë= çÑ= éÉêëçååÉä=
ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=ÅÉääëK=qÜÉ=ÇçïåëáÇÉ=çÑ= íÜáë= ~ééêç~ÅÜ= áë= íÜ~í= Ñçê=É~ÅÜ=é~ê~ãÉíÉêáò~íáçå=
çåäó= OO= Ç~í~= éçáåíë= ïÉêÉ= ~î~áä~ÄäÉK= ^ÇÇáíáçå~ääóI= íÜÉ= áåÅêÉ~ëáåÖ= ÅçãéäÉñáíó= ~åÇ= íÜÉ=
ãìäíáéäáÅ~íáîÉ=ÑìåÅíáçåë=çÑ=íÜÉ=ãçÇÉäë=ïáíÜ=äçÖáëíáÅ=ÖêçïíÜ=~åÇ=eçääáåÖJff=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=
ã~ó= êÉëìäí= áå= ëíêçåÖ= ÅçääáåÉ~êáíó= ÄÉíïÉÉå= î~êá~ÄäÉë= ~åÇ= ëìÄëÉèìÉåíäó= çîÉêJÑáííáåÖ= çÑ=
é~ê~ãÉíÉêëK=qÜáë=áë=áåÇÉÉÇ=êÉÑäÉÅíÉÇ=áå=íÜÉ=ä~êÖÉ=éêçéçêíáçå=çÑ=é~ê~ãÉíÉê=ëÉíë=ïáíÜ=ìåêÉ~äáëíáÅ=
çìíÅçãÉë= áå=jçÇÉä=O= ~åÇ=jçÇÉä=PK=aìÉ= íç= íÜÉ= Ñ~Åí= íÜ~í= î~êá~íáçå=~ãçåÖ=~åÇ=ïáíÜáå= íÜÉ=
é~ê~ãÉíÉêë=áå=ãçÇÉä=P=ï~ë=ä~êÖÉê=íÜ~å=áå=ÉáíÜÉê=ãçÇÉä=N=çê=OI=íÜÉ=êÉëìäíáåÖ=é~ê~ãÉíÉê=ëÉíë=Ñçê=
jçÇÉä=P=ïÉêÉ=åçí=ÅçåëáÇÉêÉÇ=íç=ÄÉ=êçÄìëí=~åÇ=íÜáë=ãçÇÉä=ï~ë=åçí=ÑìêíÜÉê=~å~äóëÉÇK=
=
lîÉê~ääI=ÉîÉå=Ñçê=jçÇÉä=NI=ïáíÜ=íÜÉ=ÜáÖÜÉëí=åìãÄÉê=çÑ=ëìÅÅÉëëÑìä=é~ê~ãÉíÉêáò~íáçåëI=Ñçê=RO=çÑ=
NMM= ~î~áä~ÄäÉ= ÅÉääë= íÜÉ= é~ê~ãÉíÉê= çéíáãáë~íáçå= êçìíáåÉ=ï~ë= åçí= ëìÅÅÉëëÑìäK=qÜÉêÉ= ~êÉ= ~= ÑÉï=
êÉ~ëçåë=Ñçê=íÜáë=éççê=êÉëìäíW=

J `çääáåÉ~êáíó= ÄÉíïÉÉå= î~êá~ÄäÉëK= _ÉÅ~ìëÉ= çÑ= íÜÉ= ëíêìÅíìêÉ= çÑ= íÜÉ= ãçÇÉäëI= é~ê~ãÉíÉê=
î~äìÉë= Ñçê= ëçãÉ= î~êá~ÄäÉë= Å~å= é~êíäó= ÅçãéÉåë~íÉ= Ñçê= çíÜÉêëK= få= ~ää= ãçÇÉäëI= ëí~êí=
éçéìä~íáçåë=~åÇ=êÉä~íáîÉ=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=Å~å=é~êíäó=ÅçãéÉåë~íÉK=^ÇÇáíáçå~ääóI=
áå=íÜÉ=äçÖáëíáÅ=ÖêçïíÜ=ãçÇÉäI=Å~êêóáåÖ=Å~é~Åáíó=h=~åÇ=ÖêçïíÜ=ê~íÉ=~êÉ=~äëç=íáÉÇI=~åÇ=
áå=íÜÉ=eçääáåÖJff=Ü~êîÉëí=ÉÑÑáÅáÉåÅó=ãçÇÉäI=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=~åÇ=Ü~êîÉëí=ÉÑÑáÅáÉåÅó=áå=
é~êíáÅìä~ê=~êÉ=íáÉÇK=i~Åâ=çÑ=î~êá~íáçå=áå=íÜÉ=ëçìêÅÉ=Ç~í~=Å~å=ÉåÜ~åÅÉ=íÜÉ=áãéçêí~åÅÉ=
çÑ=ÅçääáåÉ~êáíóK=

A: Harvest effort B: Harvest results 
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J j~êÖáå=ÉÑÑÉÅíë=~åÇ=~î~áä~ÄäÉ=î~êá~íáçå=áå=íÜÉ=ëçìêÅÉ=Ç~í~K=fÑ=Ü~êîÉëí=êÉëìäíë=çê=Ü~êîÉëí=
ÉÑÑçêíë= ~ééêç~ÅÜ= M= Ñçê= ~= éêçäçåÖÉÇ= íáãÉI= çéíáãáë~íáçå= ëé~ÅÉ= Ñçê= íÜÉ= é~ê~ãÉíÉêë= áë=
çåÉJëáÇÉÇäó=êÉëíêáÅíÉÇK=pìÅÜ=ÉÑÑÉÅíë=ÉåÜ~åÅÉ=íÜÉ= áãéçêí~åÅÉ=çÑ=ÅçääáåÉ~êáíó=ÄÉíïÉÉå=
î~êá~ÄäÉëK=
==

qÜÉ= ~ÄçîÉ= ÉÑÑÉÅíë= ~êÉ= êÉä~íÉÇ= íç= ëã~ää= ë~ãéäÉ= ëáòÉëK= få= ~å= ~ÇÇáíáçå~ä= ~ííÉãéí= íç=çîÉêÅçãÉ=
íÜÉëÉ=ÉÑÑÉÅíëI=ïÉ=~ÖÖêÉÖ~íÉÇ=Ç~í~=ëÉíë=~í=éêçîáåÅÉ=äÉîÉäI=Äìí=íÜÉëÉ=óáÉäÇÉÇ=éççêÉê=êÉëìäíëK=cçê=R=
çìí=çÑ=NO=éêçîáåÅá~ä=~ÖÖêÉÖ~íÉë=íÜÉ=dÉåëí~í=çéíáãáë~íáçå=êçìíáåÉ=êÉ~ÅÜÉÇ=åç=ÅçåîÉêÖÉåÅÉ=~í=
~ää=ïáíÜ=ãçÇÉä=NI=~åÇ=î~êá~íáçå=~ãçåÖ=é~ê~ãÉíÉêë=ï~ë=ÖÉåÉê~ääó=ÜáÖÜÉê=íÜ~å=~ãçåÖ=çêáÖáå~ä=
ÅÉääëK=

`çãé~êáëçå=çÑ=é~ê~ãÉíÉêë=ÄÉíïÉÉå=ãçÇÉä=N=~åÇ=O`çãé~êáëçå=çÑ=é~ê~ãÉíÉêë=ÄÉíïÉÉå=ãçÇÉä=N=~åÇ=O`çãé~êáëçå=çÑ=é~ê~ãÉíÉêë=ÄÉíïÉÉå=ãçÇÉä=N=~åÇ=O`çãé~êáëçå=çÑ=é~ê~ãÉíÉêë=ÄÉíïÉÉå=ãçÇÉä=N=~åÇ=O====
 
Model 1 
få= ÖÉåÉê~äI= Éëíáã~íÉÇ= ÖêçïíÜ= ê~íÉë= Ñçê= ãçÇÉä= NI= ïáíÜ= ÉñéçåÉåíá~ä= ÖêçïíÜ= ~åÇ= ~= äáåÉ~ê=
êÉä~íáçåëÜáé= ÄÉíïÉÉå= Ü~êîÉëí= ÉÑÑáÅáÉåÅó= ~åÇ= éçéìä~íáçå= äÉîÉäI= ïÉêÉ= áå= ëáãáä~ê= çêÇÉê= çÑ=
ã~ÖåáíìÇÉ=íç=íÜçëÉ=ÑçìåÇ=áå=É~êäáÉê=ëíìÇáÉë=áå=íÜÉ=kÉíÜÉêä~åÇëI=ëìÅÜ=~ë=Ej~íáë=Éí=~äK=NVVSFI=
ïÜáÅÜ= Å~äÅìä~íÉÇ= ~å= ~îÉê~ÖÉ= åÉí= ÖêçïíÜ= ê~íÉ= çÑ= MKPQT= EMINRSJMKRMUF= Äìí= äçï= Åçãé~êÉÇ= íç=
çíÜÉê=ëíìÇáÉë=Ea~åÉää=NVTUFI=ïÜáÅÜ=óáÉäÇÉÇ=ÖêçïíÜ=ê~íÉë=ÄÉíïÉÉå=N=~åÇ=OK=
=
pÉ~êÅÜ= ÉÑÑáÅáÉåÅó= áå= íÜáë= ãçÇÉä= áë= äáåÉ~êäó= êÉä~íÉÇ= íç= ãìëâê~í= éçéìä~íáçå= ëáòÉK= rëáåÖ= íÜÉ=
Éëíáã~íÉÇ= éçéìä~íáçå= ëáòÉI= íÜáë= Å~å= ÄÉ= íê~åëÑçêãÉÇ= íç= Ü~êîÉëí= ê~íÉ= ~ë= Å~íÅÜ= éÉê= ÜçìêI= ~=
Åçããçåäó=ìëÉÇ=ãÉ~ëìêÉ= áå=íÜÉ=kÉíÜÉêä~åÇëK=rëáåÖ=íÜÉ=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=~åÇ=íÜÉ=Éëíáã~íÉÇ=
ëí~êí=éçéìä~íáçå=óáÉäÇë=Ü~êîÉëí=ê~íÉë=ÄÉíïÉÉå=M=~åÇ=OKMU=Å~íÅÜ=éÉê=ÜçìêI=ïáíÜ=ãÉ~å=MKRU=~åÇ=
ãÉÇá~å=MKQO=Å~íÅÜ=éÉê=ÜçìêK=qÜáë=ÅçêêÉëéçåÇë=ïÉää=íç=íÜÉ=Öêçëë=Å~íÅÜ=éÉê=Üçìê=áå=íÜÉ=ëÉäÉÅíÉÇ=
ÅÉääë=EMKQQ=áå=íÜÉ=kÉíÜÉêä~åÇëFK=
=
Model 2 
bëíáã~íÉÇ= åÉí= ÖêçïíÜ= ê~íÉë= Ñçê= ãçÇÉä= OI= ïáíÜ= äçÖáëíáÅ= ÖêçïíÜ= ~åÇ= ~= äáåÉ~ê= êÉä~íáçåëÜáé=
ÄÉíïÉÉå=Ü~êîÉëí= ÉÑÑáÅáÉåÅó= ~åÇ=éçéìä~íáçå= äÉîÉä=ïÉêÉ=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê= íÜ~å= Ñçê=ãçÇÉä=N=
EtáäÅçñçå=ëáÖåÉÇJê~åâ=íÉëí=éYMKMRI=åZVFI=Äìí=ëíáää=ïáíÜáå=~ÅÅÉéí~ÄäÉ=ê~åÖÉë=EbêêáåÖíçå=NVRQX=
a~åÉää=NVTUX=_çìíáå=C=_áêâÉåÜçäò=NVUTF=ÖáîÉå=íÜÉ=ä~Åâ=çÑ=âåçïäÉÇÖÉ=~Äçìí=íÜáë=é~ê~ãÉíÉêK=
pí~åÇ~êÇ=Éêêçêë= Ñçê=íÜÉ= áåÇáîáÇì~ä=ÅÉää=é~ê~ãÉíÉêáò~íáçåë=ïÉêÉ=åçí=ëáÖåáÑáÅ~åíäó=ÇáÑÑÉêÉåí=Ñçê=
ÖêçïíÜ=ê~íÉë=áå=ãçÇÉä=N=îÉêëìë=ãçÇÉä=OI=Äìí=íÜÉ=î~êá~íáçå=~ãçåÖ=Éëíáã~íÉÇ=ÖêçïíÜ=ê~íÉë=ï~ë=
ãìÅÜ=ä~êÖÉê=Ñçê=ãçÇÉä=OK=qÜÉ=ÜáÖÜÉê=ÖêçïíÜ=ê~íÉë=Ñçê=ãçÇÉä=OI=ïáíÜ=äçÖáëíáÅ=ÖêçïíÜI=Å~å=ÄÉ=
Éñéä~áåÉÇ= Ñêçã= íÜÉ= ëÜ~éÉ= çÑ= íÜÉ= ÑìåÅíáçåë= íç= ÄÉ= ÑáííÉÇW= fÑ= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉ= ÇçÉë= çÅÅìêI=
íÜÉå=~=ãçÇÉä=ïáíÜçìí=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=EëìÅÜ=~ë=íÜÉ=ÉñéçåÉåíá~ä=ÖêçïíÜ=ê~íÉ=ãçÇÉäF=ïçìäÇ=
ìåÇÉêÉëíáã~íÉ= ÖêçïíÜ= ê~íÉ= áå= çêÇÉê= íç= Åçåí~áå= íÜÉ= ëã~ääÉê= éçéìä~íáçå= ÖêçïíÜ= ~í= ÜáÖÜ=
éçéìä~íáçå= äÉîÉäë= E~í= íÜÉ= ÉñéÉåëÉ= çÑ= áåÅêÉ~ëÉÇ= ÇÉîá~åÅÉFK= oÉîÉêëÉäóI= áÑ= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉ=
ÇçÉë=åçí=çÅÅìêI=íÜÉå=~=ãçÇÉä=ïáíÜ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=EëìÅÜ=~ë=~=äçÖáëíáÅ=ÖêçïíÜ=ê~íÉ=ãçÇÉäF=
ïçìäÇ= çîÉêÉëíáã~íÉ= ÖêçïíÜ= ê~íÉ= íç= ~ÅÅçìåí= Ñçê= íÜÉ= áåÅêÉ~ëáåÖ= ÖêçïíÜ= ê~íÉ= ~í= ÜáÖÜ=
éçéìä~íáçåëK=báíÜÉê=ï~óI=ÖêçïíÜ=ê~íÉ=Éëíáã~íÉë=çÑ=íÜÉ=äçÖáëíáÅ=ãçÇÉä=ïçìäÇ=ÄÉ=ÜáÖÜÉêK==
=
^ë=áå=ãçÇÉä=NI=ëÉ~êÅÜ=ÉÑÑáÅáÉåÅó=áå=íÜáë=ãçÇÉä=áë=äáåÉ~êäó=êÉä~íÉÇ=íç=ëÜçêÉ=äÉåÖíÜ=~åÇ=ëçáä=íóéÉK=
bëíáã~íÉë= Ñçê= íÜÉ= ëÉ~êÅÜ=ÉÑÑáÅáÉåÅáÉë=ïÉêÉ= åçí= ëáÖåáÑáÅ~åíäó= ÇáÑÑÉêÉåí= ÄÉíïÉÉå=ãçÇÉä= N= ~åÇ=
ãçÇÉä=O==
=
qÜÉ=î~êá~íáçå=áå=h=ï~ë=îÉêó=ä~êÖÉI=Äìí=ëáÖåáÑáÅ~åíäó=êÉä~íÉÇ=íç=ëÜçêÉ=äÉåÖíÜI=àìëí=~ë=Ä~ÅâÅ~ëíÉÇ=
éçéìä~íáçå= ëáòÉëK= fåíÉêÉëíáåÖäóI= éçéìä~íáçå= Éëíáã~íÉë= Ñçê= ãçÇÉä= N= ïÉêÉ= åçí= ëáÖåáÑáÅ~åíäó=
ÇáÑÑÉêÉåí=Ñêçã=éçéìä~íáçå=Éëíáã~íÉë=Ñçê=ãçÇÉä=O=EëÉÉ=ÑáÖìêÉ=NMFK=
=
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=

cáÖìêÉ=NM=
_~ÅâJÅ~ëíÉÇ=éçéìä~íáçå=äÉîÉäë=çÑ=jçÇÉä=NI=ïáíÜ=ÉñéçåÉåíá~ä=ÖêçïíÜI=îÉêëìë=jçÇÉä=OI=ïáíÜ=äçÖáëíáÅ=
ÖêçïíÜK=

=
Conclusion of model selection 
jçÇÉä=NI=ïáíÜ=ÉñéçåÉåíá~ä=ÖêçïíÜI=óáÉäÇÉÇ=~=êÉä~íáîÉäó=ÜçãçÖÉåçìë=ëÉí=çÑ=é~ê~ãÉíÉêë= Ñçê=~=
ä~êÖÉê= åìãÄÉê= çÑ= ÅÉääëK= jçÇÉä= OI= ïáíÜ= äçÖáëíáÅ= ÖêçïíÜI= óáÉäÇÉÇ= ~= ãçêÉ= î~êá~ÄäÉ= ëÉí= çÑ=
é~ê~ãÉíÉêë=Ñçê=Ñ~ê=ÑÉïÉê=ÅÉääë=íÜ~å=ãçÇÉä=NI=~åÇ=î~êá~íáçå=~ãçåÖ=é~ê~ãÉíÉê=î~äìÉë=Ñçê=ÄçíÜ=
éçéìä~íáçå= ÖêçïíÜ= ê~íÉ= ~åÇ= ëÉ~êÅÜ= ÉÑÑáÅáÉåÅó= ï~ë= ÜáÖÜÉêI= áåÇáÅ~íáåÖ= ëã~ääÉê= êçÄìëíåÉëëK=
kÉîÉêíÜÉäÉëëI=jçÇÉä=O=~äëç=óáÉäÇÉÇ=êÉäÉî~åí=é~ê~ãÉíÉê=ëÉíë=Ñçê=NQ=ÅÉääë=íÜ~í=ïÉêÉ=åçí=ÅçîÉêÉÇ=
Äó=jçÇÉä=NK==
=
^=ëÜçêí=ÅçåÅäìëáçå=áë=íÜ~í=

J a~í~ëÉíë= ïÉêÉ= íçç= ëã~ää= ~åÇ= î~êá~íáçå= ï~ë= íçç= ä~êÖÉ= íç= çéíáãáëÉ= íÜÉ= íïç= ãçêÉ=
ÅçãéäÉñ=ãçÇÉäë=

J eçïÉîÉêI=íÜÉ=ÉñéçåÉåíá~ä=ÖêçïíÜ=ãçÇÉä=Å~å=ÄÉ=ïÉää=çéíáãáëÉÇ=Ñçê=RQ=B=çÑ=íÜÉ=ÅÉääë=
~åÇ=

J cçê=NTB=çÑ=íÜÉ=ÅÉääëI=íÜÉ=ãçÇÉä=Åçåí~áåáåÖ=äçÖáëíáÅ=ÖêçïíÜ=Ñáíë=íÜÉ=ãçÇÉä=ÄÉëíI=Äìí=
J táíÜ=íÜÉ=ÅìêêÉåí=Ç~í~I=íÜÉ=ëã~ää=ÇáÑÑÉêÉåÅÉë=áå=éçéìä~íáçå=Éëíáã~íÉë=ÄÉíïÉÉå=ãçÇÉä=

N=~åÇ=O=àìëíáÑó=íÜÉ=ìëÉ=ãçÇÉä=NI=íÜÉ=ëáãéäÉëí=ãçÇÉä=ïáíÜ=ÉñéçåÉåíá~ä=ÖêçïíÜI=Ñçê=íÜÉ=
éìêéçëÉ=çÑ= ÑìêíÜÉê= Éñéäçê~íáçåK=eçïÉîÉêI= áí= áë= ~ë= óÉí=ìåÅäÉ~ê= Üçï=éçéìä~íáçåë=ïáää=
êÉ~Åí=ìåÇÉê=íÜÉ=íçí~ä=~ÄëÉåÅÉ=çÑ=Ü~êîÉëíáåÖK=

bñéçåÉåíábñéçåÉåíábñéçåÉåíábñéçåÉåíá~ä=ÖêçïíÜ=îÉêëìë=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ~ä=ÖêçïíÜ=îÉêëìë=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ~ä=ÖêçïíÜ=îÉêëìë=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ~ä=ÖêçïíÜ=îÉêëìë=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ====
få=ãçëí=Å~ëÉëI=ãçÇÉä=NI=ïáíÜçìí=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉI=éÉêÑçêãÉÇ=ÄÉííÉê=íÜ~å=ãçÇÉä=OI=ïÜáÅÜ=
ÇçÉë=áåÅäìÇÉ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉK=qÜáë=áë=~éé~êÉåíäó=Åçåíê~ÇáÅíçêó=íç=ãçëí=kçêíÜJ^ãÉêáÅ~å=
äáíÉê~íìêÉI=ïÜÉêÉ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=áå=ãìëâê~íë=Ü~ë=ëÜçïå=íç=í~âÉ=éä~ÅÉI=~í=äÉ~ëí=~í=ïáíÜáå=
ëÉ~ëçåë= EbêêáåÖíçå= NVRQX= _çìíáå=C=_áêâÉåÜçäò= NVUTX= páãéëçå=C=_çìíáå= NVUVX= `ä~êâ=C=
hêçÉâÉê= NVVPFK=eçïÉîÉêI=j~íáë= Éí= ~äK= ENVVSF= ÇáÇ= åçí= áåÅäìÇÉ= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉ= áå= íÜÉáê=
ãçÇÉäë=Ñçê=aìíÅÜ=ãìëâê~í=Ü~êîÉëíë=ÉáíÜÉêK=få=çìê=Å~ëÉI=íÜÉêÉ=~êÉ=íÜêÉÉ=éçíÉåíá~ä=êÉ~ëçåë=ïÜó=
ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=ã~ó=åçí=ÄÉ=éêçãáåÉåí=áå=ãçêÉ=íÜ~å=NT=ÅÉääëW=
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• qÜÉ=~ÑçêÉãÉåíáçåÉÇ=ëçìêÅÉ=î~êá~íáçåI=êÉä~íÉÇ=íç=íÜÉ=ÅçãéäÉñáíó=çÑ=íÜÉ=ãçÇÉäëW=íÜÉ=OO=
Ç~í~= éçáåíë= éÉê= ÅÉää=ã~ó= Åçåí~áå= áåëìÑÑáÅáÉåí= î~êá~íáçå= Ñçê= íÜÉ= äçÖáëíáÅ=ãçÇÉä= íç= ÄÉ=
êçÄìëíäó=ÑáííÉÇ=

• qÜÉ= ä~Åâ=çÑ= ëÉ~ëçå~äáíó= áå= íÜÉ=ãçÇÉäW=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ= áë= ëÉ~ëçåJÇÉéÉåÇÉåíI= óÉí=
çìê=ãçÇÉäë=~êÉ=Ä~ëÉÇ=çå=íçí~ä=óÉ~êäó=Ü~êîÉëí=~åÇ=ÉÑÑçêíëK=

• aÉåëáíó=ÇÉéÉåÇÉåÅÉ=áë=åçí=êÉäÉî~åí=ÇìÉ=íç=íÜÉ=ÅìêêÉåí=óÉ~êêçìåÇ=Ü~êîÉëí=ëíê~íÉÖó=~åÇ=
ÜáÖÜ= Ü~êîÉëí= ê~íÉ= áå= íÜÉ= kÉíÜÉêä~åÇëK= fÑ= éçéìä~íáçåë= ëí~ó= ÄÉäçï= MKR= ñ= Å~êêóáåÖ=
Å~é~ÅáíóI= éçéìä~íáçå= ÖêçïíÜ= Å~å= ÄÉííÉê= ÄÉ= ÇÉëÅêáÄÉÇ= ïáíÜ= ~å= ÉñéçåÉåíá~ä= ÖêçïíÜ=
ãçÇÉä= íÜ~å= ïáíÜ= ~= äçÖáëíáÅ= ãçÇÉäK= qÜáë= áåÇáÅ~íÉë= íÜ~í= íÜÉ= Ü~êîÉëí= ëíê~íÉÖó= áå= íÜÉ=
kÉíÜÉêä~åÇë= êÉÇìÅÉë= íÜÉ= éçéìä~íáçå= ÑìêíÜÉê= íÜ~å= áå= `~å~Ç~= ~åÇ= íÜÉ= rpI= ïÜÉêÉ=
ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=Ü~ë=ÄÉÉå= ëÜçïåK=_~ëÉÇ=çå= íÜÉ=aìíÅÜ=ÉÑÑçêíI= íÜáë= áë= îÉêó= äáâÉäó=
EéÉêëK=ÅçããK=jK=_çóÅÉFK=

mçéìä~íáçå=äÉîÉäë=~åÇ=áãéçêí~åÅÉ=çÑ=~ÄáçíáÅ=Ñ~Åíçêëmçéìä~íáçå=äÉîÉäë=~åÇ=áãéçêí~åÅÉ=çÑ=~ÄáçíáÅ=Ñ~Åíçêëmçéìä~íáçå=äÉîÉäë=~åÇ=áãéçêí~åÅÉ=çÑ=~ÄáçíáÅ=Ñ~Åíçêëmçéìä~íáçå=äÉîÉäë=~åÇ=áãéçêí~åÅÉ=çÑ=~ÄáçíáÅ=Ñ~Åíçêë====
cçê=ÄçíÜ=ãçÇÉäë=N= ~åÇ=OI= ëÜçêÉ= äÉåÖíÜ=~åÇ= ëçáä= íóéÉ=~ÑÑÉÅíÉÇ=éçéìä~íáçå= äÉîÉäë= ~åÇ= ëÉ~êÅÜ=
ÉÑÑáÅáÉåÅáÉëK=tÉ= ÑçìåÇ= åç= ÉÑÑÉÅí= çÑ= ëçáä= íóéÉ= çå= ÖêçïíÜ= ê~íÉX= ïÜÉíÜÉê= íÜáë= áë= êÉ~äáëíáÅI= çê=
ãÉêÉäó=ÇìÉ=íç=íÜÉ=äáãáíÉÇ=ëÉåëáíáîáíó=çÑ=íÜÉ=ãçÇÉä=é~ê~ãÉíÉêáò~íáçåëI=áë=ìåÅäÉ~êK==
=
jçëí= áãéçêí~åíäóI= íÜÉ=ãçÇÉäë=~åÇ=íÜÉ=êÉëìäíáåÖ=éçéìä~íáçå=íê~àÉÅíçêáÉë=ëìÖÖÉëí= íÜ~í=ÅìêêÉåí=
Ü~êîÉëíáåÖ= çÑ= ãìëâê~íë= áå= íÜÉ= kÉíÜÉêä~åÇë= êÉëìäíë= áå= äçïÉê= ~îÉê~ÖÉ= éçéìä~íáçå= ëáòÉ= íÜ~å=
ïçìäÇ= çÅÅìê= ìåÇÉê= äçïÉê= áåíÉåëáíó= çÑ= Ü~êîÉëíáåÖK= qÜÉ= ãçÇÉäë= ~êÉ= ÅçåëáëíÉåí= ïáíÜ= íÜÉ=
ÜóéçíÜÉëáë= íÜ~í= ~åó= áåîÉëíÉÇ= Üçìê= íê~ééáåÖ= êÉëìäíë= áå=ãçêÉ= ~åáã~äë= Å~ìÖÜíI= ~åÇ= íÜ~í=ãçêÉ=
~åáã~äë=Å~ìÖÜí=êÉëìäíë=áå=äçïÉê=~îÉê~ÖÉ=éçéìä~íáçå=ëáòÉëK=qÜÉ=Ñçêã~ä=ëí~íáëíáÅ~ä=éêççÑ=Ñçê=íÜáë=
ëí~íÉãÉåí=Ü~ë=åçí=ÄÉÉå=ÖáîÉå=áå=íÜáë=é~éÉêK=cçê=íÜ~í=áí=áë=êÉèìáêÉÇ=íç=íÉëí=íÜÉ=ãçÇÉäë=~Ö~áåëí=~=
ëìáí~ÄäÉ=åìääJãçÇÉäI=~äíÉêå~íáîÉ=íç=íÜÉ=çåÉ=ïÉ=Ñ~áäÉÇ=íç=Ñáí=ÜÉêÉK=^é~êí=Ñêçã=íÜ~íI=áí=áë=ëíêçåÖäó=
~ÇîáëÉÇ=íç=ÑìêíÜÉê=ëéÉÅáÑó=íÜÉ=ãçÇÉäë=ÇÉîÉäçéÉÇ=ÜÉêÉ=Äó=í~âáåÖ=áåíç=~ÅÅçìåí=ëÉ~ëçå~äáíóI=~åÇ=
Äó=áãéêçîáåÖ=é~ê~ãÉíÉêáë~íáçå=ìëáåÖ=Å~êÉÑìääó=ÅçåíêçääÉÇ=ÑáÉäÇ=íêá~äëK=

fåíÉêéêÉfåíÉêéêÉfåíÉêéêÉfåíÉêéêÉí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíëí~íáçå=çÑ=ã~å~ÖÉãÉåí=í~êÖÉíë====
qÜÉ=íê~åëä~íáçå=çÑ=ÅìêêÉåí=ã~å~ÖÉãÉåí=í~êÖÉíë=íç=çìê=ãçÇÉäë=ëÜçïë=íÜ~íI=ïáíÜ=íÜÉ=ãçÇÉäë=
ÇÉîÉäçéÉÇ= áå= íÜáë= ëíìÇóI= íÜÉ= ã~å~ÖÉãÉåí= í~êÖÉíë= Å~å= ÄÉ= ÅÜÉÅâÉÇ= ïáíÜ= íÜÉ= Ç~í~= Ñêçã= íÜÉ=
ãìëâê~í=ã~å~ÖÉãÉåí=ëóëíÉãK=eçïÉîÉêI=íÜÉ=êÉëìäíë=ãìëí=ÄÉ=áåíÉêéêÉíÉÇ=ïáíÜ=Å~ìíáçåI=~ë=íÜÉó=
êÉäó=çå=íÜÉ=~ëëìãéíáçå=çÑ=~=êÉä~íáçåëÜáé=ÄÉíïÉÉå=Ü~êîÉëí=ê~íÉ=~åÇ=éçéìä~íáçå=äÉîÉäI=ïÜáÅÜ=áë=
äáåÉ~ê=~åÇ=ëí~ÄäÉ=çîÉê=íáãÉK=_çíÜ=~ëëìãéíáçåë=Å~å=ÄÉ=ÅÜ~ääÉåÖÉÇI=~ë=áë=éçáåíÉÇ=çìí=É~êäáÉê=áå=
íÜáë= é~ê~Öê~éÜK= qÜÉ= äáåÉ~ê= êÉä~íáçåëÜáé= áë= é~êíáÅìä~êäó= ÅÜ~ääÉåÖÉÇ= Äó= íÜÉ= Ñ~Åí= íÜ~í= íê~ééáåÖ=
ëíê~íÉÖáÉë= áå= íÜÉ= kÉíÜÉêä~åÇë= íÉåÇ= íç= ÅÜ~åÖÉ= Ñêçã= íÜÉ= ìëÉ= çÑ= ÑóâÉë= E~í= ÜáÖÜ= ÉñéÉêáÉåÅÉÇ=
ãìëâê~í= ÇÉåëáíáÉëF= íç= íÜÉ= ìëÉ= çÑ= ÅçåáÄÉ~ê= íê~éëK= qÜáë= ÅÜ~åÖÉ= çÑ= íê~ééáåÖ= ëíê~íÉÖó= ïáää=
ìåèìÉëíáçå~Ääó=ÅÜ~åÖÉ=íÜÉ=Ü~êîÉëí=ÉÑÑÉÅíáîÉåÉëëK=qÜÉêÉÑçêÉI=ïÉ=ëíêçåÖäó=~ÇîáëÉ=~Ö~áåëí=ìëáåÖ=
íÜÉ=ãçÇÉäë=áå=íÜÉáê=ÅìêêÉåí=Ñçêã=çìíëáÇÉ=íÜÉ=ê~åÖÉ=çÑ=Ç~í~=íÜÉó=ïÉêÉ=Å~äáÄê~íÉÇ=çåK=
=

OKRKOKRKOKRKOKRK `lk`irpflkp`lk`irpflkp`lk`irpflkp`lk`irpflkp====

NK fåÇÉÉÇ= áí= ~ééÉ~êÉÇ= éçëëáÄäÉ= íç= êÉÅçåëíêìÅí= äçÅ~ä= ãìëâê~í= éçéìä~íáçå= ëáòÉ= Ñêçã=
ÜáëíçêáÅ~ä= Ç~í~= çå= Ü~êîÉëí= ~åÇ= ÉÑÑçêíK= dÉåÉê~ääóI= íÜÉ= ãçÇÉä= íÜ~í= ÅçãÄáåÉÇ=
ÉñéçåÉåíá~ä=ÖêçïíÜ=ïáíÜ=~=äáåÉ~ê=êÉä~íáçå=ÄÉíïÉÉå=Ü~êîÉëí=ÉÑÑçêíI=éçéìä~íáçå=ëáòÉ=~åÇ=
Ü~êîÉëí=ÉÑÑáÅáÉåÅóI=ÑáííÉÇ=ÄÉëíK=

OK qÜÉ=Éëíáã~íÉÇ=êÉä~íáîÉ=éçéìä~íáçå=ÖêçïíÜ=ê~íÉë=Ñçê=íÜáë=ãçÇÉä=ïÉêÉ=áå=ëáãáä~ê=çêÇÉêë=
çÑ=ã~ÖåáíìÇÉ=~ë=áå=É~êäáÉê=ãçÇÉäë=Äó=j~íáë=Éí=~äK=ENVVSFK=
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PK qÜÉ=êÉäÉî~åí=é~ê~ãÉíÉêë=~åÇ=Ä~ÅâÅ~ëíÉÇ=éçéìä~íáçå= äÉîÉäë=ïÉêÉ=ëáÖåáÑáÅ~åíäó=êÉä~íÉÇ=
íç=ëçáä=íóéÉ=~åÇ=ëÜçêÉ=äÉåÖíÜK=qÜÉêÉÑçêÉI=ÄçíÜ=ÑìêíÜÉê=íÉëíë=~åÇ=~åó=ã~å~ÖÉãÉåí=íççä=
íç=~ääçÅ~íÉ=ÉÑÑçêí=ëÜçìäÇ=áåÅäìÇÉ=íÜÉëÉ=~ÄáçíáÅ=î~êá~ÄäÉëK=

QK qÜÉ=êÉëìäíáåÖ=éçéìä~íáçå=Ä~ÅâÅ~ëíë=áåÇáÅ~íÉ=äçïÉê=éçéìä~íáçå=ÇÉåëáíáÉë=áå=OMMT=íÜ~å=
áå=NVUTK=qÜÉ=ãçÇÉäë= ~åÇ= íÜÉ= êÉëìäíáåÖ=éçéìä~íáçå= íê~àÉÅíçêáÉë= ëìÖÖÉëí= íÜ~í= ÅìêêÉåí=
Ü~êîÉëíáåÖ=çÑ=ãìëâê~íë= áå= íÜÉ=kÉíÜÉêä~åÇë= êÉëìäíë= áå= äçïÉê= ~îÉê~ÖÉ=éçéìä~íáçå= ëáòÉ=
íÜ~å=ïçìäÇ=çÅÅìê=ìåÇÉê=äçïÉê=áåíÉåëáíó=çÑ=Ü~êîÉëíáåÖK=få=aÉÅÉãÄÉê=OMMT=~Äçìí=RMB=
çÑ=íÜÉ=ÅÉääë=Ü~Ç=äÉëë=íÜ~å=N=ãìëâê~í=éÉê=âáäçãÉíêÉ=ëÜçêÉ=äÉåÖíÜK=

RK qÜÉ=ãçÇÉäë=Å~å=ÄÉ=ìëÉÇ=íç=íê~åëä~íÉ=íÜÉ=ÅìêêÉåí=ã~å~ÖÉãÉåí=í~êÖÉíë=íç=éçéìä~íáçå=
Éëíáã~íÉë= ~åÇ= íÜìë= éêçîáÇÉ= ~= ìëÉÑìä= äáåâ= ÄÉíïÉÉå= ÄáçäçÖáÅ~ä= íÜÉçêó= ~åÇ= ÅìêêÉåí=
ã~å~ÖÉãÉåí=~ééäáÅ~íáçåëK=

SK =qÜÉ=~ÅÅìê~Åó=çÑ=íÜÉ=éçéìä~íáçå=Ä~ÅâÅ~ëíë=áë=ìåâåçïå=~åÇ=åÉÉÇë=íç=ÄÉ=î~äáÇ~íÉÇ=ïáíÜ=
ãçêÉ=ÇáêÉÅí=ãÉíÜçÇë= íÜ~í=Éëíáã~íÉ=éçéìä~íáçå= äÉîÉäëK=qÜÉ=~ÅÅìê~Åó= Å~å=éçëëáÄäó=ÄÉ=
ÉåÜ~åÅÉÇ=Äó=í~âáåÖ=áåíç=~ÅÅçìåí=ëÉ~ëçå~äáíóK=

=
==
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PKPKPKPK bs^ir^qflk=lc=^iqbokbs^ir^qflk=lc=^iqbokbs^ir^qflk=lc=^iqbokbs^ir^qflk=lc=^iqbok^qfsb=^qfsb=^qfsb=^qfsb=
j^k^dbjbkq=pqo^qbdfbj^k^dbjbkq=pqo^qbdfbj^k^dbjbkq=pqo^qbdfbj^k^dbjbkq=pqo^qbdfbp=lcp=lcp=lcp=lc====jrpho^q=jrpho^q=jrpho^q=jrpho^q=
lka^qo^=wf_bqef`rplka^qo^=wf_bqef`rplka^qo^=wf_bqef`rplka^qo^=wf_bqef`rp====mlmri^qflk=mlmri^qflk=mlmri^qflk=mlmri^qflk=
`lkqoli`lkqoli`lkqoli`lkqoli====

PKNKPKNKPKNKPKNK ffffkqolar`qflkkqolar`qflkkqolar`qflkkqolar`qflk====

jìëâê~íë=låÇ~íê~=òáÄÉíÜáÅìë====~êÉ=çê=Ü~îÉ=ÄÉÉå=ÉñéäçáíÉÇ=Ñçê=Ñìê=áå=ãìÅÜ=çÑ=íÜÉáê=å~íáîÉ=ê~åÖÉI=
Äìí= ~êÉ= íêÉ~íÉÇ= ~ë= ~= éÉëí= ëéÉÅáÉë= áå= ã~åó= éä~ÅÉë= ÉäëÉK= tÜ~íÉîÉê= íÜÉ= çÄàÉÅíáîÉI= ~= ÖççÇ=
ìåÇÉêëí~åÇáåÖ= çÑ= íÜÉ= éçéìä~íáçå= Çóå~ãáÅë= Å~å= ëìééçêí= íÜÉ= ã~å~ÖÉãÉåí= áå= ÅÜççëáåÖ= íÜÉ=
ãçëí= éêçãáëáåÖ= ã~å~ÖÉãÉåí= çéíáçåë= Ñêçã= íÜÉ= ~î~áä~ÄäÉ= ~äíÉêå~íáîÉëK= få= Åçåíê~ëí= íç=
ÅçåëÉêî~íáçåI=~ÖêáÅìäíìêÉ=çê=ÑáëÜÉêáÉëI=íÜÉ=çÄàÉÅíáîÉ=çÑ=éÉëí=ëéÉÅáÉë=ã~å~ÖÉãÉåí=áë=íç=ãáåáãáëÉ=
íÜÉ=éçéìä~íáçåK=pìÅÜ=áë=íÜÉ=ëáíì~íáçå=Ñçê=ãìëâê~íë=áå=íÜÉ=kÉíÜÉêä~åÇëK=qÜÉ=êÉ~ëçå=ÄÉÜáåÇ=íÜáë=
áë=~=éêÉëìãÉÇ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=ÉÅçåçãáÅ~ä=Ç~ã~ÖÉ=çê=ë~ÑÉíó=êáëâë=ïáíÜ=éçéìä~íáçå=ëáòÉ=çÑ=
ãìëâê~íëK=qÜÉ=Ç~ã~ÖÉ=áë=Å~ìëÉÇ=Äó=ÇáÖÖáåÖ=~ÅíáîáíáÉëK=qÜÉ=í~êÖÉí=éçéìä~íáçå=ëáòÉ=áë=ëìÅÜ=íÜ~í=
~åó=Ç~ã~ÖÉ=Å~ìëÉÇ=Äó=áíI=áë=ÄÉäçï=~=éìÄäáÅäó=~ÅÅÉéí~ÄäÉ=Ç~ã~ÖÉ=äÉîÉäK=pÉÅçåÇ~êó=çÄàÉÅíáîÉë=çÑ=
íÜÉ=ã~å~ÖÉãÉåí=~êÉ=íç=êÉ~ÅÜ=íÜáë=í~êÖÉí=éçéìä~íáçå=ëáòÉ=ïáíÜ=~=ãáåáãìã=çÑ=êÉëçìêÅÉëI=äáííäÉ=
~åáã~ä=ëìÑÑÉêáåÖ=~åÇ=äáãáíÉÇ=áãé~Åí=çå=çíÜÉê=å~íìê~ä=î~äìÉëK==
=
cêçã=íÜÉ=î~ëí=äáíÉê~íìêÉ=çå=Éñéäçáí~íáçå=çÑ=éçéìä~íáçåë=áí=ÄÉÅçãÉë=ÅäÉ~ê=íÜ~í=íáãáåÖI=áåíÉåëáíó=
~åÇ=ëé~íá~ä=áãéäÉãÉåí~íáçå=çÑ=Ü~êîÉëíáåÖ=~êÉ=ÅêìÅá~ä=áå=ÇÉíÉêãáåáåÖ=íÜÉ=ëìÅÅÉëë=E`ä~êâ=NVUSX=
_çóÅÉ=Éí=~äK=NVVVFK=qÜÉ=ëíê~íÉÖó=íç=ã~å~ÖÉ=ãìëâê~í=éçéìä~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇë=çîÉê=íÜÉ=
é~ëí=Ñçìê=ÇÉÅ~ÇÉë=Ü~ë=ÄÉÉå=íç=âáääJÅ~éíìêÉ=~åáã~äë=ÇìêáåÖ=íÜÉ=ïÜçäÉ=óÉ~êI=çîÉê=íÜÉ=ïÜçäÉ=çÑ=
íÜÉ= ÅçìåíêóI= ëç=ïáíÜçìí=ÇáÑÑÉêÉåíá~íáçå= áå= ëé~ÅÉ= ~åÇ= íáãÉK=qÜÉ= áåíÉåëáíó=çÑ=Ü~êîÉëíáåÖ=~ë= ~=
éêçéçêíáçå=çÑ= íÜÉ=éçéìä~íáçå= Å~éíìêÉÇ=çîÉê= íÜ~í=éÉêáçÇ= áë= ìåÅÉêí~áåI=ÖáîÉå= íÜ~í=éçéìä~íáçå=
åìãÄÉêë= ~êÉ=ìåâåçïåK= få= íÉêãë=çÑ= êÉëçìêÅÉë= áåîÉëíÉÇ= áí=Ü~ë=ÄÉÉå=èìáíÉ= áåíÉåëáîÉ= ENQ=ã~å=
ÜçìêëKâãJO= çå= ~îÉê~ÖÉI= ~í= ~= Åçëí= çÑ= PR= ãáääáçå= Éìêç= éÉê= óÉ~ê= áå= OMMTFK= `ìêêÉåíäóI= íÜÉ=
êÉëéçåëáÄäÉ= ÄçÇó= Ñçê=ã~å~ÖÉãÉåí= çÑ=ãìëâê~í= éçéìä~íáçåë= áå= íÜÉ=kÉíÜÉêä~åÇë= Ei``jF= áë=
êÉÅçåëáÇÉêáåÖ= íÜáë= Ä~ëáÅ= ëíê~íÉÖóK= fí= áë= éêÉé~êáåÖ= Ñçê= ÑáÉäÇ= ëíìÇáÉë= íç= Åçãé~êÉ= ~äíÉêå~íáîÉ=
ëíê~íÉÖáÉë=çÑ=Ü~êîÉëíáåÖI=íÜ~í=ÑçÅìë=~ää=~î~áä~ÄäÉ=ÉÑÑçêí=~åÇ=êÉëçìêÅÉë=ÉáíÜÉê=áå=ëé~ÅÉ=çê=áå=íáãÉ=
Eî~å=säáÉí=C=iÉåÖâÉÉâ=OMMTFK=få=çêÇÉê=íç=ÇÉÅáÇÉ=çå=íÜÉ=êÉäÉî~åÅÉ=çÑ=ëìÅÜ=ÑáÉäÇ=ëíìÇáÉëI=~åÇ=
íÜÉáê= ëéÉÅáÑáÅ= ÇÉëáÖåI= ~= éçéìä~íáçå= Çóå~ãáÅ= ãçÇÉä= ï~ë= Äìáäí= áå= íÜáë= ëíìÇóK= qÜÉ= ãçÇÉä=
ëáãìä~íÉë= íÜÉ= ÇÉîÉäçéãÉåíë= áå= éçéìä~íáçå= ëáòÉë= ~åÇ= íçí~ä= Ü~êîÉëí= ìåÇÉê= É~ÅÜ= çÑ= íÜÉ=
~äíÉêå~íáîÉëK= qÜÉ= Ñáêëí= ~äíÉêå~íáîÉ= áë= Å~ääÉÇ= Ûëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ= Ü~êîÉëíáåÖÛ= ~åÇ= êÉÑÉêë= íç=
áåíÉåëáîÉ=Å~éíìêÉ=ÉÑÑçêíë=åÉ~ê= áåÑê~ëíêìÅíìêÉ=íÜ~í= áë=ëÉåëáíáîÉ=íç=Ç~ã~ÖÉ=Äó=ãìëâê~í=ÇáÖÖáåÖI=
ëìÅÜ=~ë=ÇáâÉë=E_`j=OMMSF=çê=ï~íÉê=íêÉ~íãÉåí=Ñ~ÅáäáíáÉë=Eh~ÇäÉÅ=Éí=~äK=OMMTFK=qÜÉ=áÇÉ~=ÄÉÜáåÇ=
íÜáë=áë=íÜ~í=íÜÉ=~ÅÅÉéí~ÄäÉ=äÉîÉä=çÑ=Ç~ã~ÖÉ=~ï~ó=Ñêçã=ëìÅÜ=çÄàÉÅíë=áë=ÜáÖÜÉêI=ëìÅÜ=íÜ~í=ÜáÖÜÉê=
éçéìä~íáçå= äÉîÉäë= çÑ= ãìëâê~íë= Å~å= ÄÉ= íçäÉê~íÉÇK= qÜÉ= ëÉÅçåÇ= ~äíÉêå~íáîÉ= áë= Å~ääÉÇ= ÚíáãÉ=
ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖÛ=çê=ëÉ~ëçå~ä=Ü~êîÉëíáåÖ= áå=ïÜáÅÜ=åç=ÉÑÑçêí= áë=ã~ÇÉ= áå=ëìããÉê=~åÇ=
Ñ~ääI= Äìí= ãìÅÜ= ÉÑÑçêí= áå= ïáåíÉê= ~åÇ= ëéêáåÖK= e~êîÉëíáåÖ= áå= íÜÉëÉ= ëÉ~ëçåë= ãáÖÜí= ÄÉ= ãçêÉ=
ÉÑÑáÅáÉåíI=ëáåÅÉ=ã~åó=~åáã~äë=ïáää=ÇáÉ=çÑ=å~íìê~ä=Å~ìëÉë=áå=ëìããÉê=~åÇ=Ñ~ää=áå=íÜÉ=~ÄëÉåÅÉ=çÑ=
Ü~êîÉëíáåÖI=~åÇ=Çç=åçí=êÉèìáêÉ=íç=ÄÉ=Å~éíìêÉÇK=
=
jìëâê~í=ÄáçäçÖó=áë=èìáíÉ=ïÉää=âåçïå=Ñçêã=~=å~íìê~ä=ÜáëíçêáÅ=éçáåí=çÑ=îáÉïK=_~ëáÅ=êÉîáÉïë=~êÉ=
ÖáîÉå= áå= _çìíáå= C= _áêâÉåÜçäò= E_çìíáå= C= _áêâÉåÜçäò= NVUTFI= eÉáÇÉÅâÉ= ENVVMF= ~åÇ= mÉêêó=
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ENVUOFK=qÜÉ=Üáëíçêó=~åÇ=êÉëìäí=çÑ=jìëâê~í=áåíêçÇìÅíáçåë=áå=bìêçéÉI=~ë=ïÉää=~ë=íÜÉáê=ÇáëéÉêë~ä=
ê~íÉë=~åÇ=íÜÉ= áãé~Åí=çÑ=ãìëâê~íë=çå=Äáçí~=~åÇ=íÜÉáê=Ü~Äáí~íë= áå=kçêíÜJïÉëíÉêå=bìêçéÉI=~êÉ=
ÇáëÅìëëÉÇ=áå=a~åÉää=ENVVSFK=eçïÉîÉêI=ÑÉï=ëíìÇáÉë=êÉéçêí=çå=êáÖçêçìë=ÑáÉäÇ=ÉñéÉêáãÉåíëI=~åÇ=
ã~åó=ëìÑÑÉê= Ñêçã=ÇáÑÑáÅìäíáÉë= áå=Éëíáã~íáåÖ=éçéìä~íáçå=ëáòÉK=qÜÉêÉ= áë=~=ÅäÉ~ê=åÉÉÇ=íç=ÇÉëáÖå=
ÉñéÉêáãÉåíë= íÜ~í=ã~åáéìä~íÉ=Ü~êîÉëí=éêçéçêíáçåë= ~åÇ= ëíê~íÉÖáÉëI=ïÜáäÉ= ëíìÇóáåÖ= íÜÉáê= ÉÑÑÉÅí=
çå= ÇÉãçÖê~éÜáÅ= é~ê~ãÉíÉêë= ~åÇ= ÇáëéÉêë~ä= E_çìíáå= C= _áêâÉåÜçäò= NVUTX= î~å= säáÉí= C=
iÉåÖâÉÉâ=OMMTX=_çë=C=qìÉåíÉê=OMMTFK=qÜÉ=ãçÇÉä=ëíìÇó=êÉéçêíÉÇ=ÜÉêÉ=Ü~ë=ÄÉÉå=éÉêÑçêãÉÇ=
ïáíÜ= íÜÉ= çÄàÉÅíáîÉ= íç= ÖìáÇÉ= íÜÉ= ÇÉîÉäçéãÉåí= çÑ= ëìÅÜ= ÑáÉäÇ= ÉñéÉêáãÉåíë= Ñçê= íÜÉ= aìíÅÜ=
ëáíì~íáçåK=tÉ=~áã=~í=NF=éêÉÇáÅíáåÖ=ãìëâê~í=éçéìä~íáçå=ÇÉîÉäçéãÉåí=ìåÇÉê=íÜÉ=Ä~ëáÅ=~åÇ=íÜÉ=
íïç= ~äíÉêå~íáîÉ= ëíê~íÉÖáÉë= çÑ= Ü~êîÉëíáåÖ= ÇáëÅìëëÉÇ= ~ÄçîÉI= OF= éêçîáÇáåÖ= ~å= Éî~äì~íáçå= çÑ= íÜÉ=
~äíÉêå~íáîÉ=ëíê~íÉÖáÉë=Ä~ëÉÇ=çå=íÜÉëÉ=ãçÇÉä=éêÉÇáÅíáçåëI=PF=Åä~êáÑóáåÖ=íÜÉ=åÉÉÇ=~åÇ=ìëÉÑìäåÉëë=
çÑ=ÑáÉäÇ=ÉñéÉêáãÉåíë=ÇÉ~äáåÖ=ïáíÜ=Ü~êîÉëíáåÖ=ëíê~íÉÖáÉë=çÑ=ãìëâê~íëI=Äó=áÇÉåíáÑóáåÖ=Ö~éë=áå=íÜÉ=
âåçïäÉÇÖÉI= ~åÇ= QF= ëìÖÖÉëíáåÖ= áãéêçîÉãÉåíë= çÑ= ÅìêêÉåí= éä~åë= Ñçê= ÑáÉäÇ= ëíìÇáÉë= íç= Åçãé~êÉ=
~äíÉêå~íáîÉ=ëíê~íÉÖáÉëK==
====

PKOKPKOKPKOKPKOK jjjjbqelap=bqelap=bqelap=bqelap=====

qÜÉ=Ä~ëáÅ=ãçÇÉäqÜÉ=Ä~ëáÅ=ãçÇÉäqÜÉ=Ä~ëáÅ=ãçÇÉäqÜÉ=Ä~ëáÅ=ãçÇÉä====
tÉ= Éî~äì~íÉÇ= íÜÉ= ~äíÉêå~íáîÉ= Ü~êîÉëíáåÖ= ëíê~íÉÖáÉë= Ñçê= ãìëâê~íëI= ïáíÜ= ~= ãÉí~éçéìä~íáçå=
ëáãìä~íáçå=ãçÇÉäK= få= É~ÅÜ= ëáãìä~íáçå= êÉäÉî~åí=~ëéÉÅíë=çÑ= íÜÉ=ãçÇÉä=ïÉêÉ= ÅÜ~åÖÉÇI= ëìÅÜ=~ë=
ëÉ~ëçå=çÑ=Ü~êîÉëíáåÖI=äçÅ~íáçå=çÑ=Ü~êîÉëíáåÖI=éêçéçêíáçå=çÑ=ÅÉääë=Ü~êîÉëíÉÇI=~åÇ=éêçéçêíáçå=çÑ=
Ü~êîÉëíáåÖ= EíÜÉ= éêçéçêíáçå= çÑ= ~åáã~äë= Ü~êîÉëíÉÇFK= tÉ= ìëÉÇ= ~= ëí~ÖÉJëíêìÅíìêÉÇ= ëíçÅÜ~ëíáÅ=
Çóå~ãáÅ= ãÉí~éçéìä~íáçå= ãçÇÉä= E~åÇ= ~éçäçÖáëÉ= Ñçê= íÜÉ= ìëÉ= çÑ= íÜáë= íÉêãFI= Ñçêãìä~íÉÇ= áå=
o~ã~ë=jÉí~éçé=RKM=E^âÅ~â~ó~=OMMUFK=tÉ=ìëÉÇ=~å=ÉñáëáíáåÖ=ãçÇÉä=ÉåîáêçåãÉåí=Ñçê=êÉ~ëçåë=
çÑ=êçÄìëíåÉëëI=íê~åëé~êÉåÅó=~åÇ=íáãÉK=_ÉÅ~ìëÉ=o~ã~ë=jÉí~éçé=áë=ïÉää=ÇÉëÅêáÄÉÇ=áí=ëáãéäáÑáÉë=
íÜÉ=ÅçããìåáÅ~íáçå=~Äçìí=íÉÅÜåáÅ~ä=ÇÉí~áäë=çÑ=íÜÉ=ãçÇÉäK=_~ëÉÇ=çå=~=êÉîáÉï=áå=iáåÇÉåã~óÉê=
ENVVRFI= Åçãé~êáåÖ= ^ibuI= sloqbu= ~åÇ= o^j^p= ïÉ= àìÇÖÉÇ= o~ã~ë= íç= ÄÉ= íÜÉ= ãçëí=
ëìáí~ÄäÉ=Ñçê=çìê=éìêéçëÉK=qÜÉ=ÇÉí~áäë=çÑ=íÜÉ=ÖÉåÉê~ä=ãçÇÉä=~êÉ=ÖáîÉå=áå=~ééÉåÇáñ=OK=eÉêÉ=ïÉ=
éêÉëÉåí= íÜÉ= ÉëëÉåíá~ä= ÅÜçáÅÉëI= ëìÅÜ=~ë= íÜçëÉ= êÉä~íÉÇ= íç= íÉãéçê~ä= ~åÇ= ëé~íá~ä= ëÅ~äÉ= ~ë=ïÉää= ~ë=
îáí~ä= ê~íÉëK= páåÅÉ= ïÉ= ~êÉ= áåíÉêÉëíÉÇ= áå= ëÉ~ëçå~ä= Ü~êîÉëíáåÖI= ïÉ= ìëÉ= íáãÉ= ëíÉéë= Éèì~ä= íç= çåÉ=
ëÉ~ëçå= çÑ= íÜêÉÉ=ãçåíÜëK=tÉ= ÇáëíáåÖìáëÜÉÇ= T= ëí~ÖÉëI= íç= ~ÅÅçìåí= Ñçê= àìîÉåáäÉë= áå= íÜêÉÉ= ~åÇ=
~Çìäíë= áå= Ñçìê= ëÉ~ëçåëK= gìîÉåáäÉë= êÉ~ÅÜ= ~Çìäí= ëáòÉ= ~åÇ=ïÉáÖÜí= Äó=ïáåíÉê= EsáåÅÉåí=C=nì¨ê¨=
NVTOFI=ëç=ïÉ=ÇÉÅáÇÉÇ=åçí=íç=ãçÇÉä=àìîÉåáäÉë=áå=ëéêáåÖK=^äíÜçìÖÜ=áå=ãìëâê~íë=íÜÉ=ëÉñ=ê~íáç=áå=
~Çìäíë= áë=çÑíÉå=Äá~ëÉÇ=íçï~êÇë=ã~äÉë=EsáåÅÉåí=C=nì¨ê¨=NVTOX=m~êâÉê=C=j~ñïÉää=NVUQF=ïÉ=
~ëëìãÉÇ=~=RMB=ê~íáç=áå=~Çìäíë=~åÇ=ëÉñ=ê~íáç=ï~ë=åçí=ãçÇÉääÉÇ=ÉñéäáÅáíäóK==
=
_ÉÅ~ìëÉ=çÑ=çìê=áåíÉêÉëí=áå=~=ëíê~íÉÖó=çÑ=Ü~êîÉëíáåÖ=íÜ~í=áë=ÇáÑÑÉêÉåíá~íÉÇ=áå=ëé~ÅÉI=ïÉ=ãçÇÉääÉÇ=
~=ãÉí~éçéìä~íáçå=íÜ~í=ëí~êíÉÇ=ïáíÜ=QV=ëìÄéçéìä~íáçåëI=áå=QV=ÅÉääëK=qÜÉ=ÅÉääë=ïÉêÉ=~êê~åÖÉÇ=áå=
~=ëèì~êÉ=çÑ=PKR=ñ=PKR=âãK=qÜÉ=ÅÉåíêÉ=çÑ=É~ÅÜ=ÅÉää=áë=RMMã=Ñêçã=íÜÉ=ÅÉåíêÉ=çÑ=~=åÉáÖÜÄçìêáåÖ=
ÅÉää=EëÉÉ=ÑáÖìêÉ=NFK=qÜáë=äÉîÉä=çÑ=ëÅ~äÉ=áë=ÅÜçëÉå=áå=êÉä~íáçå=íç=âåçïå=î~äìÉë=çÑ=ÜçãÉ=ê~åÖÉ=~åÇ=
éçéìä~íáçå= ÇÉåëáíóI= ~ë=ïÉää= ~ë= ê~åÖÉë= çÑ= ÇáëéÉêë~ä= Äó=jìëâê~íëI= ~åÇ= ëÅ~äÉ= ~åÇ= Öê~áå= çÑ= íÜÉ=
aìíÅÜ=ä~åÇëÅ~éÉK=b~ÅÜ=ëìÄéçéìä~íáçå=áë=ÇÉÑáåÉÇ=Äó=íÜÉ=ë~ãÉ=é~ê~ãÉíÉêë=EëÉÉ=í~ÄäÉ=NFK=qÜÉëÉ=
é~ê~ãÉíÉêë= ~êÉW= íóéÉ=çÑ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ= EëÉÉ=ÄÉäçïFI= ëìêîáî~ä=~åÇ= êÉÅêìáíãÉåí=éÉê= ëí~ÖÉ=
EíÜÉ= ëí~ÖÉ= ã~íêáñFI= áåáíá~ä= ~ÄìåÇ~åÅÉ= ~åÇ= ÓìåÇÉê= ~ëëìãéíáçåë= çÑ= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉJ=
Å~êêóáåÖ=Å~é~Åáíó=EhF=~åÇ=ã~ñáãìã=éçéìä~íáçå=ÖêçïíÜ=ê~íÉ=Eoã~ñFK=aáëéÉêë~ä=íç=åÉáÖÜÄçìêáåÖ=
ÅÉääë= áë=ÇÉÑáåÉÇ=~ë=íÜÉ=éêçéçêíáçå=çÑ= áåÇáîáÇì~äë= Ñêçã=~=ëìÄéçéìä~íáçå=íÜ~í=ãçîÉ=íç=~åçíÜÉê=
éçéìä~íáçå=~í=~=ÖáîÉå=Çáëí~åÅÉK=fí=áë=Å~äÅìä~íÉÇ=Ñêçã=~=Çáëí~åÅÉJÇáëéÉêë~ä=ÑìåÅíáçå=ÇÉÑáåÉÇ=Äó=
Ñçìê=é~ê~ãÉíÉêëK==
=
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cáÖìêÉ=NK=qÜÉ=ãÉí~éçéìä~íáçå=Åçåëáëíë=çÑ=QV=ëìÄéçéìä~íáçåë=E~í=íÜÉ=ëí~êíF=áå=QV=ÅÉääëI=~êê~åÖÉÇ=áå=~=
ëèì~êÉ= çÑ= PKR= ñ= PKR= âãK=qÜÉ= ÅÉåíêÉ= çÑ= É~ÅÜ= ÅÉää= áë= RMMã= Ñêçã= ~= åÉáÖÜÄçìêáåÖ= ÅÉääK= fåÇáÅ~íÉÇ= ~êÉ=
ëÉîÉê~ä= EÖêçìéë= çÑF= ëìÄéçéìä~íáçåë= íÜ~í= éä~ó= ~= é~êíáÅìä~ê= êçäÉ= áå= íÜÉ= ëáãìä~íáçåëX= íÜÉ= ÅÉåíê~ä=
éçéìä~íáçå= E`FI= ~= éÉêáéÜÉê~ä= ÅÉää= EmFI= íÜÉ= R= ÅÉääë= íÜ~í= íçÖÉíÜÉê= Ñçêã= ~= ÚëÉåëáíáîÉ= çÄàÉÅíÛ= EpFI= íç= ÄÉ=
Ü~êîÉëíÉÇ=áå=íÜÉ=ã~å~ÖÉãÉåí=~äíÉêå~íáîÉ=ÚOK=pé~ÅÉJÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖÛK==

 

 
=
qÜÉ=áåéìí=é~ê~ãÉíÉêë=ïÉêÉ=çÄí~áåÉÇ=Ñêçã=äáíÉê~íìêÉ=~ë=Ñ~ê=~ë=éçëëáÄäÉ=EëÉÉ=í~ÄäÉ=NFK=få=çêÇÉê=
íç=ÇÉ~ä=ïáíÜ=ìåÅÉêí~áåíóI=ïÉ=ìëÉÇ=~=ê~åÖÉ=çÑ=î~äìÉë=Ñçê=É~ÅÜ=é~ê~ãÉíÉê=áåîçäîÉÇ=~åÇ=ÖêçìéÉÇ=
é~ê~ãÉíÉê=î~äìÉë=íÜ~í=Ü~îÉ=éçëáíáîÉ=~åÇ=åÉÖ~íáîÉ=ÉÑÑÉÅíë=çå=éçéìä~íáçå=îá~ÄáäáíóK=tÉ=ä~ÄÉäÉÇ=
íÜÉëÉ= Öêçìéë= ÚéÉëëáãáëíáÅÛ= ~åÇ= ÚçéíáãáëíáÅÛ= êÉëéÉÅíáîÉäó= áå= í~ÄäÉ= NK= qÜáë= áë= ~= ëÜçêíJÅìí= íç=
ã~âáåÖ= ä~êÖÉ= åìãÄÉêë= çÑ= ëáãìä~íáçåë= î~êóáåÖ= É~ÅÜ= ìåÅÉêí~áå= é~ê~ãÉíÉê= áåÇáîáÇì~ääóI= ~ë=
ëìÖÖÉëíÉÇ= Äó= ^âÅ~â~ó~= EOMMUFK= aÉãçÖê~éÜáÅ= é~ê~ãÉíÉêë= ïÉêÉ= í~âÉå= Ñêçã= Ñçìê= ÇáÑÑÉêÉåí=
ëçìêÅÉë=E`ä~ó=C=`ä~êâ=NVURX=`ä~êâ=C=hêçÉâÉê=NVVPFI=pãáíÜ=C=gçêÇ~åFK=qÜÉëÉ=ëçìêÅÉë=~ääçï=
íÜÉ=Å~äÅìä~íáçå=çÑ=ëÉ~ëçå~ä=êÉÅêìáíãÉåí=~åÇ=ëìêîáî~ä=ê~íÉëI=Ä~ëÉÇ=çå=ã~êâJêÉÅ~éíìêÉ=Éëíáã~íÉë=
çîÉê= ãìäíáéäÉ= óÉ~êëK= aáëéÉêë~ä= é~ê~ãÉíÉêë= ïÉêÉ= Éëíáã~íÉÇ= Ñêçã= Ç~í~= éêÉëÉåíÉÇ= áå= `~äÉó=
ENVUTF=~åÇ=j~ää~ÅÜ=ENVTNFK=qÜÉ=ÇáëéÉêë~äJÇáëí~åÅÉ=ÑìåÅíáçå=ï~ë=ÑáííÉÇ=íç=íÜÉáê=Ç~í~=Äó=ÉóÉK=
oÉä~íáîÉ=ÇáëéÉêë~ä=áë=~ëëìãÉÇ=íç=ÄÉ=ÜáÖÜÉê=áå=àìîÉåáäÉë=íÜ~å=áå=~Çìäíë=~åÇ=ãçëíäó=í~âÉë=éä~ÅÉ=
ÇìêáåÖ=Ñ~ää=~åÇ=ïáåíÉê=EëÉÉ=~ééÉåÇáñ=OI=ÑçääçïáåÖ=`~äÉó=NVUTFK=bëíáã~íÉë=çÑ=Å~é~Åáíó=EhF=Ü~îÉ=
ÄÉÉå= Éëíáã~íÉÇ= Ñêçã= iÉ= _çìäÉåÖ¨= ENVUNFI= açìÇÉ= î~å= qêççëíïáàâ= ENVTSF= ~åÇ= _êççâë= C=
açÇÖÉ=ENVUSFK=qÜÉ=Éëíáã~íÉ=çÑ=ã~ñáãìã=ÖêçïíÜ=ê~íÉ= áå=íÜÉ=~ÄëÉåÅÉ=çÑ=ÇÉåëáíó=ÇÉéÉåÇÉåí=
ÉÑÑÉÅíë= Eoã~ñF=Ü~ë=åç= êÉÑÉêÉåÅÉ=íç=~= ëçìêÅÉK= fí= áë= ÅçåëáëíÉåí=ïáíÜ= íÜÉ=éêÉäáãáå~êó= êÉëìäíë=çÑ=~=
åçå=äáåÉ~ê=êÉÖêÉëëáçå=~å~äóëáë=çå=Å~éíìêÉ=Ç~í~=Ñçê=íÜÉ=kÉíÜÉêä~åÇë=Eé~êí=çåÉ=çÑ=íÜáë=ëíìÇóFI=íç=
ïÜáÅÜ= áíë= î~äìÉë= ïÉêÉ= Å~äáÄê~íÉÇK= få= çìê= Ä~ëáÅ= ãçÇÉä= ëáãìä~íáçåë= ïÉ= ~ëëìãÉ= íÜ~í= ÇÉåëáíó=
ÇÉéÉåÇÉåÅÉ=çéÉê~íÉëI=~ÑÑÉÅíáåÖ=~ää=ëí~ÖÉë=~åÇ=~ää=îáí~ä= ê~íÉëK=qÜáë= áë= áå= äáåÉ=ïáíÜ=ÑáåÇáåÖë=Äó=
ã~åó=~ìíÜçêë=EbêêáåÖíçå=NVRQX=bêêáåÖíçå=NVSPX=`ä~êâ=C=hêçÉâÉê=NVVPFK=qÜÉ=íóéÉ=çÑ=ÇÉåëáíó=
ÇÉéÉåÇÉåÅÉ= ï~ë= ~ëëìãÉÇ= íç= ÄÉ= ÚëÅê~ãÄäÉ= ÅçãéÉíáíáçåÛK= aÉåëáíó= ÇÉéÉåÇÉåÅÉ= çÑ= íÜáë= íóéÉ=
êÉÑÉêë=íç=ëáíì~íáçåë=ïÜÉêÉ=éçéìä~íáçå=ÖêçïíÜ=ÇáãáåáëÜÉë=~í=ÜáÖÜ=ÇÉåëáíáÉë=çÑ=~åáã~äë=ÇìÉ=íç=
ïçêëÉåáåÖ=êÉíìêåëI=áKÉK=~ää=~åáã~äë=êÉÅÉáîÉ=äÉëë=êÉëçìêÅÉëK=få=çêÇÉê=íç=íÉëí=íÜÉ=ãçÇÉä=êçÄìëíåÉëë=
Ñçê=íÜáë=ÅÜçáÅÉ=ïÉ=~äëç=ê~å=ÅêáíáÅ~ä=ëáãìä~íáçåë=~ëëìãáåÖ=ÚÅçåíÉëí=ÅçãéÉíáíáçåÛ=çê=Úåç=ÇÉåëáíó=
ÇÉéÉåÇÉåÅÉÛK==
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s~äáÇ~íáçås~äáÇ~íáçås~äáÇ~íáçås~äáÇ~íáçå====
s~äáÇ~íáçå= çÑ= íÜÉ= ãçÇÉäë= Ü~ë= ÄÉÉå= ÇçåÉ= áå= ~= èì~äáí~íáîÉ= ï~óI= Äó= Åçãé~êáåÖ= íÜÉ= é~ííÉêåë=
éêçÇìÅÉÇ=ïáíÜ=éìÄäáëÜÉÇ=éçéìä~íáçå=íê~àÉÅíçêáÉë=áå=m~êâÉê=C=j~ñïÉää=ENVUQF=~åÇ=bêêáåÖíçå=
ENVRQFK=

^å~äóëáë=çÑ=íÜÉ=ãçÇÉä=~åÇ=Éî~äì~íáçå=çÑ=Ü~êîÉëíáåÖ=ëíê~íÉÖáÉë=^å~äóëáë=çÑ=íÜÉ=ãçÇÉä=~åÇ=Éî~äì~íáçå=çÑ=Ü~êîÉëíáåÖ=ëíê~íÉÖáÉë=^å~äóëáë=çÑ=íÜÉ=ãçÇÉä=~åÇ=Éî~äì~íáçå=çÑ=Ü~êîÉëíáåÖ=ëíê~íÉÖáÉë=^å~äóëáë=çÑ=íÜÉ=ãçÇÉä=~åÇ=Éî~äì~íáçå=çÑ=Ü~êîÉëíáåÖ=ëíê~íÉÖáÉë=====
b~ÅÜ=ëáãìä~íáçå=ä~ëíÉÇ=QM=íáãÉ=ëíÉéë=~åÇ=NMM=êìåëK=cçìêíó=íáãÉ=ëíÉéë=áë=íÜÉ=Éèìáî~äÉåí=çÑ=íÉå=
óÉ~êëK= pÜçêí= íç=ãÉÇáìã= íáãÉ= Üçêáòçåë= ~êÉ= ~ééêçéêá~íÉ= ïÜÉå=ãçÇÉäë= ~êÉ= ìëÉÇ= íç= Åçãé~êÉ=
~äíÉêå~íáîÉ= ã~å~ÖÉãÉåí= çéíáçåë= E^âÅ~â~ó~= OMMUFK= qÜÉ= åìãÄÉê= çÑ= êìåë= ï~ë= ÅÜçëÉå= Ñçê=
éê~ÅíáÅ~ä= êÉ~ëçåëX= ^= ÜìåÇêÉÇ= êìåë= áë= ~= ëã~ää= åìãÄÉê= ïÜÉå= áå= éçéìä~íáçå= ëíìÇáÉëI= ïÜÉå=
ÅçåÑáÇÉåÅÉ=áåíÉêî~äë=åÉÉÇ=íç=ÄÉ=Éëíáã~íÉÇ=ïáíÜ=éêÉÅáëáçåK=fí=áë=ÜçïÉîÉê=ÅçåëáÇÉêÉÇ=ëìáí~ÄäÉ=Ñçê=
çìê= ~áãëK= qÜÉ= ãçÇÉä= êÉëìäíë= ~êÉ= Åçãé~êÉÇ= ìëáåÖ= íÜÉ= ÉñéÉÅíÉÇ= ãáåáãìã= ~ÄìåÇ~åÅÉI= ~=
é~ê~ãÉíÉê= ìëÉÇ= áå= mçéìä~íáçå= sá~Äáäáíó= ^å~äóëáë= Ems^F= E^âÅ~â~ó~= OMMUFK= qÜÉ= ÉñéÉÅíÉÇ=
ãáåáãìã=~ÄìåÇ~åÅÉ=áë=~å=áåÇÉñ=çÑ=éêçéÉåëáíó=íç=ÇÉÅäáåÉK=fí=Å~å=ÄÉ=ìëÉÇ=íç=Åçãé~êÉ=êÉëìäíë=
çÑ=íïç=ãçÇÉäëW=íÜÉ=~êÉ~=ÄÉíïÉÉå=íïç=áåíÉêî~ä=ÉñíáåÅíáçå=êáëâP=ÅìêîÉë=áë=Éèì~ä=íç=íÜÉ=ÇáÑÑÉêÉåÅÉ=
ÄÉíïÉÉå=íÜÉ=íïç=ÉñéÉÅíÉÇ=ãáåáãìã=~ÄìåÇ~åÅÉ=Éëíáã~íÉë=EjÅ`~êíÜó=C=qÜçãéëçå=OMMNFK=
líÜÉê=êÉäÉî~åí=ãçÇÉä=çìíéìí=~êÉ=éçéìä~íáçå=ÇÉåëáíó=~åÇ=Ü~êîÉëí=êÉëìäíëK==
=
cáêëí=ïÉ=ÇÉãçåëíê~íÉ=íÜÉ=ÉÑÑÉÅí=çÑ=Ü~êîÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåëI=ëáåÅÉ=áí=áë=çåÉ=çÑ=íÜÉ=Ä~ëáÅ=
~ëëìãéíáçåë= íÜ~í= ëìÅÜ=ÉÑÑÉÅíë= ~êÉ= êÉäÉî~åíK=lîÉê=íÜÉ=ïÜçäÉ=ãÉí~éçéìä~íáçå=ïÉ= ëáãìä~íÉÇ=~=
Ü~êîÉëí= áå= ~= ëéÉÅáÑáÅ= ëÉ~ëçå= ~í= éêçéçêíáçåë= çÑ= NM= ~åÇ= ORB= çÑ= íÜÉ= åìãÄÉêë= éêÉëÉåíI= ~åÇ=
Åçãé~êÉÇ= íÜÉ= êÉëìäíë= áå= íÉêãë= çÑ= éçéìä~íáçå= îá~ÄáäáíóK= mêçéçêíáçåë= çÑ= NM= ~åÇ= ORB= ïÉêÉ=
ÅçåëáÇÉêÉÇ=ãçÇÉê~íÉ= ~åÇ= áåíÉåëáîÉ=êÉëéÉÅíáîÉäóK=qÜÉå=ïÉ=ÉñéäçêÉÇ= íÜÉ=ÉÑÑÉÅíë=çÑ= ëé~ÅÉ= ~åÇ=
ëé~íá~ä=ëÅ~äÉI=ÖáîÉå=ÇáÑÑÉêÉåí=ê~íÉë=çÑ=ÇáëéÉêë~äK=qç=Çç=ëç=ïÉ=ëáãìä~íÉÇ=Ü~êîÉëí=áå=çåÉ=êÉÖáçå=çÑ=
ON=~Çà~ÅÉåí=ÅÉääëI=ïÜáäÉ=íÜÉ=çíÜÉê=OU=ÅÉääë=ïÉêÉ=äÉÑí=ìåÜ~êîÉëíÉÇ=EëÉÉ=ÑáÖìêÉ=NFK=tÉ=éêÉëÉåí=íÜÉ=
Öê~ÇáÉåí=áå=éçéìä~íáçå=ÇÉåëáíó=íÜ~í=~êáëÉë=áå=~=íê~åëÉÅí=~Åêçëë=íÜÉ=ãçÇÉä=éÉêéÉåÇáÅìä~ê=íç=íÜÉ=
ÄçìåÇ~êó=ÄÉíïÉÉå=Ü~êîÉëíÉÇ=~åÇ=ìåÜ~êîÉëíÉÇ=ÅÉääëK=tÉ=~äëç=ã~åáéìä~íÉÇ=íÜÉ=éêçéçêíáçå=çÑ=
éçéìä~íáçåë=áå=íÜÉ=ãÉí~éçéìä~íáçå=íÜ~í=ïÉêÉ=ëìÄàÉÅíÉÇ=íç=Ü~êîÉëíáåÖK=
=
tÉ=íÜÉå=éêçÅÉÉÇÉÇ=ïáíÜ=íÜÉ=Éî~äì~íáçå=çÑ=~äíÉêå~íáîÉ=ëíê~íÉÖáÉë=ÇÉÑáåÉÇ=áå=çìê=áåíêçÇìÅíáçåK=
qÜÉëÉ=~äíÉêå~íáîÉë=~êÉW=
=
vÉ~êJêçìåÇ=ëìëí~áåÉÇ=ÉÑÑçêí== →=Ü~êîÉëíáåÖ=áå=~ää=QV=ÅÉääë=EëÉÉ=ÑáÖìêÉ=NF=
pé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ= →=Ü~êîÉëíáåÖ=çåäó=áå=ÑáîÉ=~Çà~ÅÉåí=ÅÉääë=EëÉÉ=ÑáÖìêÉ=NF=
qáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ= →=Ü~êîÉëíáåÖ=çåäó=áå=ïáåíÉê=~åÇ=ëéêáåÖ=
=
tÉ=ê~å=ëáãìä~íáçåë=Ñçê=É~ÅÜ=ëíê~íÉÖó=~í=ÇáÑÑÉêÉåí=éêçéçêíáçåë=çÑ=Ü~êîÉëíáåÖK=qÜÉ=óÉ~êJêçìåÇ=
ëìëí~áåÉÇ= ÉÑÑçêí= ëíê~íÉÖóI= ~í= ~= éêçéçêíáçå= çÑ= MB= áë= çÑ= ÅçìêëÉ= Éèìáî~äÉåí= íç= ~= åçJÜ~êîÉëíáåÖ=
ëÅÉå~êáçK=tÉ= áääìëíê~íÉ= íÜÉ= ÉÑÑÉÅí= çÑ= Ü~êîÉëíáåÖ= éêçéçêíáçå= áå= É~ÅÜ= ëíê~íÉÖó= çåW= éçéìä~íáçå=
ÇÉåëáíóI= íçí~ä=Ü~êîÉëíI=~åÇ= Ñáå~ä= óÉ~êäó=Ü~êîÉëíK=qÜÉ= ëíê~íÉÖáÉë=~êÉ= ê~åâÉÇ=~ÅÅçêÇáåÖ= íç=íÜÉáê=
çìíÅçãÉ= áå= íÉêãë= çÑ= êÉëìäíáåÖ= êÉÇìÅíáçå= áå= éçéìä~íáçå= îá~Äáäáíó= ~åÇ= åìãÄÉê= çÑ= ~åáã~äë=
Ü~êîÉëíÉÇK=^=êÉÇìÅíáçå=áå=éçéìä~íáçå=îá~Äáäáíó=áë=íÜÉ=ÄáçäçÖáÅ~ä=çÄàÉÅíáîÉ=çÑ=íÜÉ=ã~å~ÖÉãÉåíK=
qÜáë=ÄáçäçÖáÅ~ä=çÄàÉÅíáîÉ=ëÜçìäÇ=ÄÉ=ïÉáÖÜÉÇ=~Ö~áåëí=çíÜÉê=çÄàÉÅíáîÉëI=ëìÅÜ=~ë=Ñáå~åÅá~ä=ÅçëíëI=
ëçÅá~ä= Åçåëíê~áåíëI=~åÇ=ÉíÜáÅ~ä=çê=éê~ÅíáÅ~ä= ÅçåëáÇÉê~íáçåë= E^âÅ~â~ó~=OMMUFK=qÜÉ=åìãÄÉê=çÑ=
~åáã~äë=Ü~êîÉëíÉÇ=~êÉ=~=éêçñáã~íÉ=Ñçê=ÄçíÜ=Ñáå~åÅá~ä=Åçëíë=~åÇ=ÉíÜáÅ~ä=ÅçåëáÇÉê~íáçåëK==
=

                                                        
3 cçê=íÜÉ=êÉÅçêÇI=åçêã~ääó=êáëâ=áë=íÜÉ=éêçÄ~Äáäáíó=çÑ=~å=ìåï~åíÉÇ=ÉîÉåíI=Äìí=áå=íÜáë=Å~ëÉ=íÜÉ=ÉîÉåí=çÑ=
ÉñíáåÅíáçå=áë=åçí=ìåï~åíÉÇK  
 
 



Huidige en alternatieve strategieën van Muskusratbestrijding in Nederland 37  

 

q~ÄäÉ=NK=qÜÉ= áåéìí= é~ê~ãÉíÉêë= ÅÜçëÉå= íç= êìå= íÜÉ=ãçÇÉä= Åçãé~êáëçåëK=qÜÉ= ÑçääçïáåÖ= ëçìêÅÉë= Ü~îÉ=
ÄÉÉå=ìëÉÇ=W=N=j~ää~ÅÜ=ENVTNFX=O=`~äÉó=ENVUTFX=P=ÉñéÉêí=îáÉï=a_X=Q=`ä~ó=C=`ä~êâ=ENVURFX=R=`ä~êâ=
C=hêçÉâÉê=ENVVPFX=S=pãáíÜ=C=gçêÇ~å=ENVTSFX=T=`ä~êâ=ENVVQF=X=U=iÉ=_çìäÉåÖ¨=ENVUNFX=V=açìÇÉ=
î~å=qêççëíïáàâ= ENVTSFX= NM=_êççâë=C=açÇÖÉ= ENVUSFX= NN= ÅKÑK= é~êí= N= íÜáë= ëíìÇó= Eî~å=_ÉääÉ= Éí= ~äK=
OMMVFK=

 

type of 
information parameters unit 

 best 
estimate  optimistic pessimistic 

source 
best 

source 
optimistic 

source 
pessimistic 

dispersal a -     1.00  0.9 0.5 1 2     3 

dispersal b -     0.50  0.2 0.6 1 2     3 

dispersal c -     0.40  0.4 0.4 1 2     3 

dispersal Dmax km    15.00  5 30 1 2 3 

survival Ad-fall proportion per 3 month     0.60  0.54 0.77 3 4 4 

survival Ad-wi proportion per 3 month     0.60  0.54 0.77 3 4 4 

survival Ad-spri proportion per 3 month     0.68  0.59 0.77 5 4 4 

survival Ad-su proportion per 3 month     0.68  0.59 0.77 5 4 4 

survival Juv-fall proportion per 3 month     0.60  0.53 0.77 3 5 4 

survival Juv-wi proportion per 3 month     0.60  0.53 0.77 3 5 4 

survival Juv-su proportion per 3 month     0.68  0.58 0.77 5 4 6 

recruitment Ad-spri young / adult entering next stage     2.25  2 3 4 4 4 

recruitment Ad-su young / adult entering next stage     2.60  2 3 4 4 4 

pop growth rate Rmax 
 

    1.30  1.2 1.4 11 3 3 

Capacity K nr /km water edge     11     4     48  8 9 10 

          

PKPKPKPKPKPKPKPK oooobpriqpbpriqpbpriqpbpriqp====

dÉåÉê~ä=ãçÇÉä=çìíéìídÉåÉê~ä=ãçÇÉä=çìíéìídÉåÉê~ä=ãçÇÉä=çìíéìídÉåÉê~ä=ãçÇÉä=çìíéìí====
táíÜçìí= Ü~êîÉëíáåÖ= íÜÉ=ãÉí~éçéìä~íáçå= áå= çìê=ãçÇÉä= èìáÅâäó= Öêçïë= íç= ~= ÜáÖÜ= äÉîÉäI=ïáíÜ=
ëíêçåÖ= ëÉ~ëçå~ä= ÑäìÅíì~íáçåë= ~åÇ= ~= ëÉ~ëçå~ä= ã~ñáãìã= ÇÉíÉêãáåÉÇ= Äó= h= EëÉÉ= ÑáÖìêÉ= OFK=
dêçïíÜ= áë= ÖÉåÉê~ääó= éçëáíáîÉ= áå= ëéêáåÖ= ~åÇ= ëìããÉêI= Äìí= åÉÖ~íáîÉ= áå= Ñ~ää= ~åÇ= ïáåíÉêK= qÜÉ=
ê~åÖÉ= çÑ= ìåÅÉêí~áåíó= áå= íÜÉ=é~ê~ãÉíÉê= î~äìÉë= áë= ëìÅÜ= íÜ~í= íÜÉ= Éëíáã~íÉÇ=~îÉê~ÖÉ=ã~ñáãìã=
äÉîÉäë= ÇáÑÑÉê= îÉêó= ãìÅÜ= ÄÉíïÉÉå= íÜÉ= çéíáãáëíáÅ= ~åÇ= éÉëëáãáëíáÅ= é~ê~ãÉíÉê= ÖêçìéëK= qÜÉ=
ÉèìáäáÄêáìã=ëáíì~íáçå=áë=êÉ~ÅÜÉÇ=áå=~ééêçñáã~íÉäó=Ñçìê=óÉ~êëK=tÜÉå=éçéìä~íáçå=ÇÉåëáíáÉë=~êÉ=
ãÉåíáçåÉÇ=áå=íÜÉ=êÉëí=çÑ=íÜÉ=íÉñíI=íÜÉó=êÉÑÉê=íç=Ñ~ää=éçéìä~íáçå=ÇÉåëáíáÉëK=qÜÉëÉ=~êÉ=íÜÉ=éÉ~â=
åìãÄÉêë= ~åÇ= êÉäÉî~åí= Ñçê=çìê=éêçÄäÉãK=qÜÉó=~êÉ= ~äëç= áåÇáÅ~íáîÉ= Ñçê= íÜÉ=~îÉê~ÖÉ=éçéìä~íáçå=
çîÉê=íÜÉ=óÉ~êK=
=
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cáÖ= OK= jÉí~éçéìä~íáçå= ÇÉåëáíó= íê~àÉÅíçêó= çÑ= ~å= ìåÜ~êîÉëíÉÇ= éçéìä~íáçå= ìåÇÉê= íÜêÉÉ= Öêçìéë= çÑ=
é~ê~ãÉíÉêë= EÄÉëíI= çéíáãáëí= ~åÇ= éÉëëáãáëíáÅ= Éëíáã~íÉëFK= bêêçê= Ä~êë= ÖáîÉ= ëí~åÇ~êÇ= ÇÉîá~íáçåëK= qÜÉ=
ëáãìä~íáçåë=êÉÑÉê=íç=~îÉê~ÖÉ=aìíÅÜ=Ü~Äáí~íI=ïáíÜ=NMM=ã=ï~íÉê=ÉÇÖÉL=Ü~K=

====

e~êîe~êîe~êîe~êîÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåëÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåëÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåëÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåë====
qÜÉ=ãçÇÉä=éêÉÇáÅíë=~=ëíêçåÖ=ÉÑÑÉÅí=çÑ=Ü~êîÉëíáåÖ=áå=ÇáÑÑÉêÉåí=ëÉ~ëçåë=çå=éçéìä~íáçå=îá~Äáäáíó=
EëÉÉ=ÑáÖìêÉ=PFK=e~êîÉëíáåÖ=áå=íÜÉ=Ñ~ää=çê=ëìããÉê=Eëèì~êÉ=~åÇ=êçìåÇ=ëóãÄçäëF=Ü~ë=äÉëë=ÉÑÑÉÅí=çå=
ãáåáãìã=ÉñéÉÅíÉÇ=~ÄìåÇ~åÅÉ= íÜ~å=Ü~êîÉëíáåÖ= íÜÉ= ë~ãÉ=éÉêÅÉåí~ÖÉ= áå=ïáåíÉê=çê= áå= ëéêáåÖ=
Eíêá~åÖäÉëFK= få= ~ÇÇáíáçåI= íÜÉ= åìãÄÉê= çÑ= ~åáã~äë= Ü~êîÉëíÉÇ= áë= äçïÉê= ïÜÉå= áãéäÉãÉåíáåÖ=
Ü~êîÉëí=áå=íÜÉëÉ=ëÉ~ëçåëK=pçI=Ñçê=~=ÖáîÉå=åìãÄÉê=çÑ=~åáã~äë=âáääÉÇI=íÜÉ=éêÉÇáÅíÉÇ=êÉÇìÅíáçå=áå=
éçéìä~íáçå=îá~Äáäáíó=áë=ÖêÉ~íÉê=ïÜÉå=Ü~êîÉëíáåÖ=áå=ïáåíÉê=çê=ëéêáåÖK==
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cáÖìêÉ= PK= qÜÉ= ÉÑÑÉÅí= çÑ= ëÉ~ëçå= çÑ= Ü~êîÉëíáåÖ= ~åÇ= Ü~êîÉëí= éêçéçêíáçå= çå= mçéìä~íáçå= sá~Äáäáíó=
EÉñéêÉëëÉÇ= ~ë=jáåáãìã=bñéÉÅíÉÇ=^ÄìåÇ~åÅÉ= çå=~å=~êÉ~= çÑ= SOR=Ü~FK=eçêáòçåí~ä= Éêêçê= Ä~êë= ÖáîÉ=
ëí~åÇ~êÇ=ÉêêçêëK==

 

 

e~êîÉëíáåÖe~êîÉëíáåÖe~êîÉëíáåÖe~êîÉëíáåÖ====áå=ëé~ÅÉ=áå=ëé~ÅÉ=áå=ëé~ÅÉ=áå=ëé~ÅÉ=ÓÓÓÓ====ëÅ~äÉ=ÉÑÑÉÅíëëÅ~äÉ=ÉÑÑÉÅíëëÅ~äÉ=ÉÑÑÉÅíëëÅ~äÉ=ÉÑÑÉÅíë====
tÜÉå=ÇáëéÉêë~ä= áë= êÉäÉî~åí= ~åÇ= åÉáÖÜÄçìêáåÖ= ÅÉääë= ~êÉ= Ü~êîÉëíÉÇI= íÜÉ= éêÉÇáÅíÉÇ= éçéìä~íáçå=
ÇÉåëáíó=áå=~å=ìåÜ~êîÉëíÉÇ=ÅÉää=ÄÉÅçãÉë=êÉÇìÅÉÇI=ëáåÅÉ=ãçêÉ=~åáã~äë=ÇÉé~êí=íÜ~å=êÉíìêå=EëÉÉ=
ÑáÖìêÉ=Q^FK=dáîÉå=çìê=ÄÉëí=Éëíáã~íÉë=Ñçê=ÇáëéÉêë~ä=Ej~ää~ÅÜ=NVTNFI=íÜáë=ÉÑÑÉÅí=áë=îáëáÄäÉ=ìé=íç=N=
âã=Ñêçã=íÜÉ=êÉÖáçå=çÑ=ÅÉääë=Ü~êîÉëíÉÇ=óÉ~êJêçìåÇ=~í=NMB=éÉê=íáãÉ=ëíÉéK=eçïÉîÉêI=ïáíÜ=íÜÉëÉ=
é~ê~ãÉíÉê= ëÉííáåÖëI= íÜÉ= éçéìä~íáçå= ÇÉåëáíó= ÅÜ~åÖÉë= èìáíÉ= ~Äêìéíäó= ~í= íÜÉ= ÄçìåÇ~êóK=tÜÉå=
ÇáëéÉêë~ä= ê~íÉë= ~êÉ=ÜáÖÜI=íÜÉ=Öê~ÇáÉåí= áå=éçéìä~íáçå=ÇÉåëáíó=ÄÉÅçãÉë=ãçêÉ=Öê~Çì~äI= ~åÇ= íÜÉ=
ëÅ~äÉ=çîÉê=ïÜáÅÜ=ÉÑÑÉÅíë=Å~å=ÄÉ=çÄëÉêîÉÇ=áåÅêÉ~ëÉëK==
=
qÜìë=Ü~îáåÖ= ÅçåëáÇÉêÉÇ= ëÅ~äÉ= Ñêçã=~= äáåÉ~ê=éçáåí=çÑ= îáÉïI=ïÉ=åçï= ëíìÇó=íÜÉ= ÉÑÑÉÅíë=çÑ= íÜÉ=
Ü~êîÉëíÉÇ=éêçéçêíáçå=çÑ=íÜÉ=íçí~ä=ãÉí~éçéìä~íáçå=EëÉÉ=ÑáÖìêÉ=Q_FK=fÑ=çåäó=~=ëáåÖäÉ=EéÉêáéÜÉê~äF=
ÅÉää= áë= Ü~êîÉëíÉÇI= íÜÉ= Ñ~ää= éçéìä~íáçå= ÇÉåëáíó= áå= íÜÉ= ÅÉåíê~ä= ÅÉää= áë= åçí= åçí~Ääó= ~ÑÑÉÅíÉÇK=
eçïÉîÉêI= ïÜÉå= ãçêÉ= íÜ~å= R= çìí= çÑ= QV= ÅÉääë= ~êÉ= Ü~êîÉëíÉÇI= íÜÉ= ~îÉê~ÖÉ= ÇÉåëáíó= çÑ= íÜÉ=
ãÉí~éçéìä~íáçå=ÇÉÅäáåÉë=EáåÇáêÉÅíäó=ëÜçïåF=~åÇ=ëç=ÇçÉë=íÜÉ=ÇÉåëáíó=çÑ=íÜÉ=ÅÉåíê~ä=éçéìä~íáçåK=
tÜÉå= íÜÉ= éêçéçêíáçå= çÑ= Ü~êîÉëíÉÇ= ÅÉääë= ÉñÅÉÉÇë= MKU= íÜÉ= ÅÉåíê~ä= ÅÉää= áë= ÚÄìÑÑÉêÉÇÛ= Ñêçã=
Ü~êîÉëíÉÇ= ÅÉääë=Äó=çåäó= ÉáÖÜí=çíÜÉê=ìåÜ~êîÉëíÉÇ= ÅÉääëK=qÜÉ=~îÉê~ÖÉ= Ñ~ää=ÇÉåëáíó=åçï=èìáÅâäó=
ÇÉÅäáåÉë=ïáíÜ=~=ÑìêíÜÉê=áåÅêÉ~ëÉ=áå=éêçéçêíáçå=Ü~êîÉëíÉÇK=tÜÉå=íÜÉ=ÅÉåíê~ä=éçéìä~íáçå=áë=íÜÉ=
çåäó=çåÉ=äÉÑí=ìåÜ~êîÉëíÉÇI=~åÇ=áí=áë=ëìêêçìåÇÉÇ=Äó=ÅÉääë=íÜ~í=~êÉ=Ü~êîÉëíÉÇ=~í=~=éêçéçêíáçå=çÑ=
NMB= éÉê= íáãÉ= ëíÉéI= áíë= ÇÉåëáíó= áë= çåäó= RSB= çÑ= íÜÉ= ÇÉåëáíó= áå= íÜÉ= ëáíì~íáçå= ïÜÉêÉ= áí= áë=
ÉñÅäìëáîÉäó=ëìêêçìåÇÉÇ=Äó=çíÜÉê=ìåÜ~êîÉëíÉÇ=ÅÉääëK==
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cáÖìêÉ=Q^K=bÑÑÉÅíë=çÑ=ëÅ~äÉW=qÜÉ=ÉÑÑÉÅí=çÑ=ÇáëéÉêë~ä=~åÇ= ëÅ~äÉ=çå= Ñ~ää=éçéìä~íáçå=ÇÉåëáíó= áå= íÜÉ= Ñáå~ä=
óÉ~ê=áå=åÉáÖÜÄçìêáåÖ=ÅÉääë=ïáíÜ=Åçåíê~ëíáåÖ=Ü~êîÉëí=éêçéçêíáçåK=qÜÉ=Öê~éÜ=ëÜçïë=éçéìä~íáçå=ÇÉåëáíó=
áå=ëìÄJéçéìä~íáçåë=çÑ=íÜÉ=ãÉí~éçéìä~íáçå=~äçåÖ=~=íê~åëÉÅí=Ñêçã=äÉÑí=íç=êáÖÜíK=qÜÉ=êáÖÜí=é~êí=çÑ=íÜÉ=
ãÉí~éçéìä~íáçå= áë=Ü~êîÉëíÉÇ=~í=~=éêçéçêíáçå= çÑ=NMB=éÉê= íáãÉ= ëíÉéI=ïÜáäÉ= íÜÉ= äÉÑí=é~êí= áë=åçíK=qÜÉ=
éêçéçêíáçå=çÑ=~åáã~äë=íÜ~í=ãçîÉ=éÉê=íáãÉ=ëíÉé=íç=åÉáÖÜÄçìêáåÖ=ÅÉääë=~í=~=ÖáîÉå=Çáëí~åÅÉ=áë=Éëíáã~íÉÇ=
Ñêçã=j~ää~ÅÜ= ENVTNX= í~ÄäÉ= NI= ÄÉëí= Éëíáã~íÉë= Ñçê= ÇáëéÉêë~äFK=cçê= íÜÉ= ÚÜáÖÜ=ÇáëéÉêë~äÛ=ãçÇÉä= êìå=ïÉ=
~êÄáíê~êáäó= ÅÜçëÉ= é~ê~ãÉíÉêë= íÜ~í= êÉëìäí= áå= ÜáÖÜÉê= ÇáëéÉêë~ä= íÜ~å= Éëíáã~íÉÇ= Äó=j~ää~ÅÜ= ENVTNI= ëÉÉ=
í~ÄäÉ= NFK=bêêçê= Ä~êë= ÖáîÉ= ëí~åÇ~êÇ= ÉêêçêëK= ^ää= Éëíáã~íÉë= êÉÑÉê= íç= ~îÉê~ÖÉ=aìíÅÜ= Ü~Äáí~íI=ïáíÜ= ~å=
~îÉê~ÖÉ=çÑ=NMM=ã=ï~íÉê=ÉÇÖÉL=Ü~K=

=

=
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cáÖìêÉ=Q_K=bÑÑÉÅíë=çÑ=ëÅ~äÉW=íÜÉ=Ñ~ää=éçéìä~íáçå=ÇÉåëáíó=áå=íÜÉ=Ñáå~ä=óÉ~ê=çÑ=íÜÉ=ÅÉåíê~ä= ÚìåÜ~êîÉëíÉÇÛ=
éçéìä~íáçå= ~åÇ= íÜÉ= éÉêáéÜÉê~ä= ÚÜ~êîÉëíÉÇÛ= éçéìä~íáçå= ïáíÜ= áåÅêÉ~ëáåÖ= éêçéçêíáçå= çÑ= ÅÉääë= EëìÄ=
éçéìä~íáçåëF= Ü~êîÉëíÉÇK= bêêçê= Ä~êë= ÖáîÉ= ëí~åÇ~êÇ= ÉêêçêëK= ^ää= Éëíáã~íÉë= êÉÑÉê= íç= ~îÉê~ÖÉ= aìíÅÜ=
Ü~Äáí~íI=ïáíÜ=~å=~îÉê~ÖÉ=çÑ=NMM=ã=ï~íÉê=ÉÇÖÉL=Ü~K=

 

 

vÉ~êvÉ~êvÉ~êvÉ~êJJJJêçìåÇêçìåÇêçìåÇêçìåÇ====Ü~êîÉëíáåÖ=Ü~êîÉëíáåÖ=Ü~êîÉëíáåÖ=Ü~êîÉëíáåÖ=ÓÓÓÓ====ÉÑÑÉÅí=çÑ=ÉÑÑÉÅí=çÑ=ÉÑÑÉÅí=çÑ=ÉÑÑÉÅí=çÑ=Ü~êîÉëíÜ~êîÉëíÜ~êîÉëíÜ~êîÉëíÉÇÉÇÉÇÉÇ====éêçéçêíáçåéêçéçêíáçåéêçéçêíáçåéêçéçêíáçå====
táíÜ= ~å= áåÅêÉ~ëÉ= áå= Ü~êîÉëí= éêçéçêíáçåI= íÜÉ= ~îÉê~ÖÉ= Ñ~ää= éçéìä~íáçå= ÇÉåëáíó= ÇÉÅäáåÉë= EëÉÉ=
ÑáÖìêÉ= RFK= qÜÉ= Ü~êîÉëí= áë= ÜáÖÜÉëí= ~í= áåíÉêãÉÇá~íÉ= áåíÉåëáíó= çÑ= Ü~êîÉëíáåÖK= ^ÄçîÉ= NRB=
Ü~êîÉëíáåÖ=éÉê=íáãÉ=ëíÉéI=íÜÉ=éçéìä~íáçå=áë=çîÉêJÜ~êîÉëíÉÇ=Ñêçã=~å=Éñéäçáí~íáçå=éçáåí=çÑ=îáÉïI=
ÖáîÉå=íÜÉ=é~ê~ãÉíÉêë=çÑ=ÖêçïíÜ=~åÇ=Å~êêóáåÖ=Å~é~Åáíó=ÅÜçëÉå=áå=íÜáë=ãçÇÉäK=cçê=ÅçåîÉåáÉåÅÉ=
ïÉ=Åä~ëëáÑó=éêçéçêíáçåë=çÑ=Ü~êîÉëíáåÖ=ìé=íç=NRB=~ë=ÚãçÇÉê~íÉÛ=~åÇ=éêçéçêíáçåë=~ÄçîÉ=íÜ~í=~ë=
ÚáåíÉåëáîÉÛK=kçíÉ=íÜ~í=íÜÉ=~îÉê~ÖÉ=Ü~êîÉëí=çîÉê=íÜÉ=ÉåíáêÉ=êìå=EQM=íáãÉ=ëíÉéëF=ÇáÑÑÉêë=Ñêçã=íÜÉ=
Ü~êîÉëí= áå=íÜÉ=Ñáå~ä=óÉ~êI=ÉëéÉÅá~ääó=~í=ÜáÖÜ=éêçéçêíáçåë=çÑ=Ü~êîÉëíK=qÜáë=ÇáÑÑÉêÉåÅÉ= áë=Å~ìëÉÇ=
Äó=íÜÉ=ÇáÑÑÉêÉåÅÉ=áå=áåáíá~ä=~åÇ=ÉèìáäáÄêáìã=~ÄìåÇ~åÅÉ=çÑ=jìëâê~íëK==
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cáÖìêÉ=RK=qÜÉ=ÉÑÑÉÅí=çÑ=Ü~êîÉëí=éêçéçêíáçå=çå=Ñ~ää=éçéìä~íáçå=ÇÉåëáíó=áå=íÜÉ=Ñáå~ä=óÉ~êI=~îÉê~ÖÉ=óÉ~êäó=
Ü~êîÉëí=~åÇ=Ü~êîÉëí=áå=íÜÉ=Ñáå~ä=óÉ~ê=ìåÇÉê=~=óÉ~êJêçìåÇ=ëíê~íÉÖóK=bêêçê=Ä~êë=ÖáîÉ=ëí~åÇ~êÇ=ÉêêçêëK=
^ää=Éëíáã~íÉë=êÉÑÉê=íç=~îÉê~ÖÉ=aìíÅÜ=Ü~Äáí~íI=ïáíÜ=~å=~îÉê~ÖÉ=çÑ=NMM=ã=ï~íÉê=ÉÇÖÉL=Ü~K==

 
 

^äíÉêå~íáîÉ^äíÉêå~íáîÉ^äíÉêå~íáîÉ^äíÉêå~íáîÉ====ëíê~íÉÖáÉë=ëíê~íÉÖáÉë=ëíê~íÉÖáÉë=ëíê~íÉÖáÉë=ÓÓÓÓ====ëé~ÅÉ=çê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇëé~ÅÉ=çê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇëé~ÅÉ=çê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇëé~ÅÉ=çê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ====
cáÖìêÉ= S= éêÉëÉåíë= íÜÉ= êÉëìäíáåÖ= éçéìä~íáçå= ÇÉåëáíó= áå= íÜÉ= ÅÉåíê~ä= éçéìä~íáçå= Ñçê= íÜÉ= óÉ~êJ
êçìåÇ=éäìë=íÜÉ=íïç=~äíÉêå~íáîÉ=ëíê~íÉÖáÉë=ÇÉÑáåÉÇ=áå=çìê=áåíêçÇìÅíáçåK=qÜÉ=ÅÉåíê~ä=éçéìä~íáçå=
áë= ~=éçéìä~íáçå=çÑ= áåíÉêÉëí= áå= É~ÅÜ=çÑ= íÜÉ= ëíê~íÉÖáÉëI= áåÅäìÇáåÖ= íÜÉ= ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=çåÉK=
b~ÅÜ=ëíê~íÉÖó=Ü~ë=áãé~Åí=çå=íÜÉ=éçéìä~íáçå=ÇÉåëáíóI=Äìí=íÜÉ=ÉÑÑÉÅí=çÑ=Ü~êîÉëí=éêçéçêíáçå=áë=çÑ=
çîÉêêáÇáåÖ=áãéçêí~åÅÉK=råÇÉê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖI=íÜÉ=Ñ~ää=éçéìä~íáçå=ÇÉåëáíó=áë=~=~=
äáííäÉ=çê=ãìÅÜ=ÜáÖÜÉê=íÜ~å=ìåÇÉê=óÉ~êJêçìåÇ=Ü~êîÉëíáåÖK=qÜáë=ëÜçïë=íÜ~í=áí=áë=åçí=ìëÉäÉëë=íç=
Ü~êîÉëí= áå=ëìããÉê=~åÇ=Ñ~ääI=~äíÜçìÖÜ=íÜÉ=ÉÑÑÉÅíáîÉåÉëë=éÉê=~åáã~ä=ï~ë=ëÜçïå=íç=ÄÉ= äçï=Ñçê=
íÜÉëÉ= ëÉ~ëçåë= EëÉÉ= ÑáÖìêÉ= PFK= c~ää= éçéìä~íáçå= ÇÉåëáíó= áå= íÜÉ= ÅÉåíê~ä= éçéìä~íáçå= ëíêçåÖäó=
ÅçêêÉä~íÉë= íç= ãÉí~éçéìä~íáçå= ÇÉåëáíó= ~åÇ= éçéìä~íáçå= îá~ÄáäáíóK= råÇÉê= ëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ=
Ü~êîÉëíáåÖ=íÜÉ=éçéìä~íáçå=áå=íÜÉ=ÅÉåíê~ä=ÅÉää= áë=~äëç=êÉÇìÅÉÇI=Äìí=åçí=~ë=ãìÅÜ=~ë=ïáíÜ=óÉ~êJ
êçìåÇ=Ü~êîÉëíáåÖ=~í= íÜÉ=ë~ãÉ=áåíÉåëáíó=EÑáÖìêÉ=SFK=cçê=íÜÉ=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖó= áí= áë=
ìëÉÑìä= íç= Éñ~ãáåÉ= ãìëâê~í= ÇÉåëáíó= áå= íÜÉ= ãÉí~éçéìä~íáçå= ~ë= ïÉääK= qÜáë= áë= êÉéêÉëÉåíÉÇ= áå=
ÑáÖìêÉ=TK=tÜÉêÉ=ÜáÖÜ=Ü~êîÉëí=éêçéçêíáçåë=ìåÇÉê= íÜÉ=óÉ~êJêçìåÇ= ëíê~íÉÖó= êÉëìäí= áå= îÉêó= äçï=
éçéìä~íáçå=ÇÉåëáíáÉë=ÄçíÜ= áå=íÜÉ=ÅÉåíê~ä=~åÇ=íÜÉ=ãÉí~éçéìä~íáçåI=íÜáë= áë=åçí=íÜÉ=Å~ëÉ= áå=íÜÉ=
ëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ= ëíê~íÉÖóK= qÜÉ= ãÉí~éçéìä~íáçå= áë= éêÉÇáÅíÉÇ= íç= Ü~îÉ= ~= ÜáÖÜ= éçéìä~íáçå=
ÇÉåëáíóI=ÅäçëÉ=íç=ïÜ~í=ïçìäÇ=ÄÉ=~ÅÜáÉîÉÇ=ìåÇÉê=åç=Ü~êîÉëíáåÖK==
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cáÖìêÉ= SK=bÑÑÉÅí= çÑ= Ü~êîÉëí= éêçéçêíáçå= çå= íÜÉ= Ñ~ää= éçéìä~íáçå= ~ÄìåÇ~åÅÉ= áå= íÜÉ= Ñáå~ä= óÉ~ê= áå= íÜÉ=
ÅÉåíê~ä=éçéìä~íáçå=EëÉÉ=ÑáÖìêÉ=NF=Ñçê=Ñçìê=ÇáÑÑÉêÉåí=ëíê~íÉÖáÉë=çÑ=Ü~êîÉëíáåÖK=bêêçê=Ä~êë=ÖáîÉ=ëí~åÇ~êÇ=
ÉêêçêëK=^ää=Éëíáã~íÉë=êÉÑÉê=íç=~îÉê~ÖÉ=aìíÅÜ=Ü~Äáí~íI=ïáíÜ=~å=~îÉê~ÖÉ=çÑ=NMM=ã=ï~íÉê=ÉÇÖÉL=Ü~K= 
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cáÖìêÉ=TK=bÑÑÉÅí=çÑ=Ü~êîÉëí=éêçéçêíáçåë=çå=íÜÉ=Ñ~ää=éçéìä~íáçå=ÇÉåëáíó=áå=íÜÉ=ÅÉåíê~ä=éçéìä~íáçå=~åÇ=
íÜÉ= ãÉí~éçéìä~íáçå= áå= íÜÉ= Ñáå~ä= óÉ~êI= Ñçê= íÜÉ= ëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ= Eëèì~êÉëF= ~åÇ= íÜÉ= óÉ~êJêçìåÇ=
ëíê~íÉÖó=EÅáêÅäÉëFK=få=íÜÉ=óÉ~êJêçìåÇ=ëíê~íÉÖó=Ü~êîÉëíáåÖ=í~âÉë=éä~ÅÉ=áå=íÜÉ=ÉåíáêÉ=ãÉí~éçéìä~íáçå=E~ää=
QV=ÅÉääëFI=ïÜÉêÉ~ë=ìåÇÉê=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖI=çåäó=áå=ÑáîÉ=~Çà~ÅÉåí=ÅÉääë=áë=Ü~êîÉëíÉÇ=EëÉÉ=
ÑáÖìêÉ=NF=

 
 

bî~äì~íáçå=çÑ=ëíê~íÉÖáÉëbî~äì~íáçå=çÑ=ëíê~íÉÖáÉëbî~äì~íáçå=çÑ=ëíê~íÉÖáÉëbî~äì~íáçå=çÑ=ëíê~íÉÖáÉë====
cáÖìêÉ=U=~ääçïë=ìë=íç=ê~åâ=íÜÉ=ã~àçê=~äíÉêå~íáîÉ=ëíê~íÉÖáÉë=çå=íÜÉ=Ä~ëáë=çÑ=NF=çìê=ÄáçäçÖáÅ~ä=
çÄàÉÅíáîÉI= íÜÉ= éêÉÇáÅíÉÇ= êÉÇìÅíáçå= áå= éçéìä~íáçå= îá~Äáäáíó= ~åÇ= OF= ~å= ~ééêçñáã~íáçå= çÑ= íÜÉ=
ÚÅçëíëÛ= ~ëëçÅá~íÉÇ= íç= É~ÅÜ= ëíê~íÉÖóI= íÜÉ= Ñáå~ä= óÉ~êäó= Ü~êîÉëíK= qÜÉ= Öê~éÜ= ~ääçïë= ìë= íç= àçáåíäó=
ÅçåëáÇÉê=íÜÉëÉ=íïç=ÅêáíÉêá~=E^âÅ~â~ó~=OMMUFK=kçíÉ=íÜ~í=Ñçê=íÜÉ=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëÅÉå~êáç=
çåÉ= ~äëç= Ü~ë= íç= ÅçåëáÇÉê= íÜÉ= îá~Äáäáíó= çÑ= íÜÉ=éçéìä~íáçå= áå= íÜÉ= ~êÉ~=ïÜÉêÉ= Ü~êîÉëíáåÖ= í~âÉë=
éä~ÅÉK= tÉ= åÉÉÇ= ~= ëÉäÉÅíáçå= ÅêáíÉêáçå= íç= ÄÉ= ~ÄäÉ= íç= éêçéÉêäó= ëÉäÉÅí= íÜÉ= ãçëí= ~ééêçéêá~íÉ=
~äíÉêå~íáîÉK=qÜÉëÉ=ëÉäÉÅíáçå=ÅêáíÉêá~=Å~å=ÄÉ=ëáãéäÉI=ÉKÖK=äçïÉëí=îá~Äáäáíó=çê=äçïÉëí=ÅçëíK=_ìí=çåÉ=
ÅçìäÇ= ~äëç= áåÅäìÇÉ= Åçåëíê~áåíë= áå= íÜÉ= ÅçåëáÇÉê~íáçåI=ïÜáÅÜ= Å~å= ÄÉ= Çê~ïå= áåíç= íÜÉ= Öê~éÜ=~ë=
Üçêáòçåí~ä=çê=îÉêíáÅ~ä=äáåÉëK=cáå~ääó=çåÉ=Å~å=ìëÉ=íÜÉ=ÅçëíWÄÉåÉÑáí=ê~íáç=~ë=~=ëÉäÉÅíáçå=ÅêáíÉêáçåI=
ïÜáäÉ=ë~íáëÑóáåÖ=ÉáíÜÉê=íÜÉ=Åçëí=çê=íÜÉ=îá~Äáäáíó=Åçåëíê~áåíK=qÜáë=áë=ã~ííÉê=çÑ=éìÄäáÅ=ÇÉÄ~íÉI=Äìí=
ïÉ=ïáää=Éä~Äçê~íÉ=ìéçå=áí=áå=íÜÉ=ÇáëÅìëëáçå=ëÉÅíáçå=EÄÉäçïF=íç=ëçãÉ=ÉñíÉåíK==
=
^ë=ïÉ=ÇÉÇìÅÉÇ=~äêÉ~Çó=Ñêçã=ÑáÖìêÉ=SI= íÜÉ=ëíê~íÉÖó=çÑ=óÉ~êJêçìåÇ=Ü~êîÉëíáåÖ= áë=éêÉÇáÅíÉÇ=íç=
êÉëìäí= áå= íÜÉ= ÖêÉ~íÉëí= êÉÇìÅíáçå= áå= ~îÉê~ÖÉ= Ñ~ää= éçéìä~íáçå= ÇÉåëáíó= ~åÇ= íÜìë= áå= éçéìä~íáçå=
îá~Äáäáíó=EÑáÖìêÉ=UFK=kçïI=ïÉ=Ü~îÉ=ÅçåÅäìÇÉÇ=íÜ~í=Ü~êîÉëí=éêçéçêíáçå=Ü~ë=ëìÅÜ=~å=çîÉêêáÇáåÖ=
ÉÑÑÉÅí=ïÉ= ÑÉÉä=çÄäáÖÉÇ= íç= êÉéêÉëÉåí= É~ÅÜ= ëíê~íÉÖó= Ñçê= áåíÉêãÉÇá~íÉ=éêçéçêíáçåë=çÑ=Ü~êîÉëíáåÖ=
~åÇ= Ñçê= ÜáÖÜ= éêçéçêíáçåë= çÑ= Ü~êîÉëíáåÖK= lÑ= ÅçìêëÉ= íÜÉëÉ= ~êÉ= çåäó= íïç= çìí= çÑ= ~= ê~åÖÉ= çÑ=
éçëëáÄáäáíáÉëK= táíÜ= áåÅêÉ~ëáåÖ= Ü~êîÉëí= éêçéçêíáçåë= íÜÉ= îá~Äáäáíó= áë= ÑìêíÜÉê= êÉÇìÅÉÇ= áå= É~ÅÜ=
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ëíê~íÉÖóK=cçê=íÜÉ=óÉ~êJêçìåÇ=ëíê~íÉÖóI=ëç=áë=íÜÉ=Ñáå~ä=óÉ~êäó=Ü~êîÉëí=EëÉÉ=ÑáÖìêÉ=R=~åÇ=ÑáÖìêÉ=UI=
~åÇ= Åçãé~êÉ= áåíÉêãÉÇá~íÉ= íç= ÜáÖÜ= Ü~êîÉëí= áåíÉåëáíó= óÉ~êJêçìåÇFK= _ìí= áå= íÜÉ= ëé~ÅÉ=
ÇáÑÑÉêÉåíá~íÉÇ=~ë=ïÉää=~ë=áå=íÜÉ=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖóI=íÜÉ=Ñáå~ä=óÉ~êäó=Ü~êîÉëí=áåÅêÉ~ëÉë=
ïáíÜ= áåÅêÉ~ëáåÖ= íÜÉ= Ü~êîÉëí= éêçéçêíáçå= íç= ORBK= qÜáë= Å~å= ÄÉ= Éñéä~áåÉÇ= Ñêçã= íÜÉ= Ñ~Åí= íÜ~í=
ìåÇÉê= íÜÉëÉ= ëíê~íÉÖáÉë= ~í= íÜÉëÉ= Ü~êîÉëí= éêçéçêíáçåëI= íÜÉ= ãÉí~= éçéìä~íáçå= áë= îá~ÄäÉ= ~åÇ=
éêçÇìÅíáîÉK=
=
qÜÉ= óÉ~êJêçìåÇ= ëíê~íÉÖó= ~í=ÜáÖÜ= Ü~êîÉëí= áåíÉåëáíó= EORBF= äÉ~Çë= íç= íÜÉ= ÖêÉ~íÉëí= êÉÇìÅíáçå= áå=
îá~ÄáäáíóK=fÑ=ïÉ=~ÖêÉÉ=íÜ~í=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=Ü~êîÉëíÉÇ=áë=~=ÖççÇ=~ééêçñáã~íáçå=çÑ=ÚÅçëíëÛ=
Ñêçã=~å=ÉíÜáÅ~ä=éçáåí=çÑ=îáÉïI=íÜÉ=óÉ~êJêçìåÇ=ëíê~íÉÖó=~í=ÜáÖÜ=Ü~êîÉëí=áåíÉåëáíó=~äëç=Ü~ë=íÜÉ=
äçïÉëí=ÅçëíWÄÉåÉÑáí=ê~íáçK=qÜáë=áë=áåÇáÅ~íÉÇ=Äó=íÜÉ=äáåÉ=íÜ~í=ÅçååÉÅí=íÜáë=éçáåí=íç=íÜÉ=çêáÖáå=E~ää=
çíÜÉê=éçáåíë= äáÉ=ÄÉäçï=íÜáë= äáåÉFK=kçíÉ=íÜ~í= íÜÉ=óÉ~êJêçìåÇ= ëíê~íÉÖó= ~í= áåíÉêãÉÇá~íÉ=Ü~êîÉëí=
áåíÉåëáíó= ENMBFI= êÉëìäíë= áå= íÜÉ= äçïÉëí= ÅçëíW= ÄÉåÉÑáí= ê~íáçI= áå= Åçãé~êáëçå= íç= íÜÉ= çíÜÉê=
~äíÉêå~íáîÉë>=qç=ìëÉ=Ñáå~åÅá~ä=Åçëíë=~ë=~=ÅêáíÉêáçåI=çåÉ=Ü~ë=íç=~ëëìãÉ=~=êÉä~íáçå=ÄÉíïÉÉå=íÜÉ=
Ñáå~åÅá~ä=Åçëíë=çÑ=É~ÅÜ=ëíê~íÉÖó=~åÇ=íÜÉ=~ãçìåí=çÑ=~åáã~äë=Ü~êîÉëíÉÇK=qÜáë= áë=~=îÉêó=ÅêáíáÅ~ä=
êÉä~íáçåI=íÜ~í=ïáää=ÄÉ=ÇáëÅìëëÉÇ=ÄÉäçïK==
=
 
cáÖìêÉ= UK= o~åâáåÖ= çÑ= ëÅÉå~êáçë= çå= íÜÉ= Ä~ëáë= çÑ= éçéìä~íáçå= îá~Äáäáíó= EB= êÉÇìÅíáçå= áå= ãáåáãìã=
ÉñéÉÅíÉÇ=~ÄìåÇ~åÅÉ=êÉä~íáîÉ=íç=íÜÉ=ìåÜ~êîÉëíÉÇ=ëáíì~íáçåF=~åÇ=ÚÅçëíëÛ=áå=íÉêãë=çÑ=åìãÄÉê=çÑ=~åáã~äë=
Ü~êîÉëíÉÇK=qáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ=ÉÑÉêë= íç=Ü~îÉëíáåÖ= áå=ïáåíÉê=~åÇ=ëéêáåÖ=çåäóK=cêçã=íÜÉ=
ëíê~íÉÖáÉë= éäçííÉÇI= íÜÉ= óÉ~êJêçìåÇ= ëíê~íÉÖó= ~í= ÜáÖÜ= Ü~êîÉëí= éêçéçêíáçå= Ü~ë= íÜÉ= äçïÉëí= ÚÅçëíWÄÉåÉÑáíÛ=
ê~íáç=EÚåìãÄÉê=çÑ=~åáã~äë=âáääÉÇÛWÛêÉÇìÅíáçå=áå=îá~ÄáäáíóÛF=~ë=áåÇáÅ~íÉÇ=Äó=íÜÉ=äáåÉ=íÜ~í=ÅçååÉÅíë=íÜáë=
éçáåí=íç=íÜÉ=çêáÖáåK=fí=~äëç=óáÉäÇë=íÜÉ=ÖêÉ~íÉë=êÉÇìÅíáçå=áå=îá~ÄáäáíóK==
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oçÄìëíåÉëëoçÄìëíåÉëëoçÄìëíåÉëëoçÄìëíåÉëë====
qÜÉ=ê~åâáåÖ=çÑ=~äíÉêå~íáîÉ=ëíê~íÉÖáÉë=áë=êçÄìëí=íç=ÇáÑÑÉêÉåí=~ëëìãéíáçåë=çÑ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=
EëÉÉ= í~ÄäÉ= OFK= qÜÉ= ê~åâáåÖ= ~äëç= ÇçÉë= åçí= ÅÜ~åÖÉ= ïÜÉå= éÉëëáãáëíáÅ= çê= çéíáãáëíáÅ= áåéìí=
é~ê~ãÉíÉêë=~êÉ=ìëÉÇ=áå=íÜÉ=ãçÇÉäK=eçïÉîÉêI=ïÜÉå=ïÉ=Åçãé~êÉ=íÜÉ=ÇáÑÑÉêÉåÅÉ=ÄÉíïÉÉå=íáãÉJ
ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ=~åÇ=óÉ~êJêçìåÇ=Ü~êîÉëíáåÖ=Ñçê=íÜÉ=éÉëëáãáëíáÅ=é~ê~ãÉíÉê=ÖêçìéI=ïÉ=
ëÉÉ=íÜ~í=íÜÉ=ÇáÑÑÉêÉåÅÉ=áå=ÉÑÑÉÅí=ìéçå=éçéìä~íáçå=îá~Äáäáíó=Ü~ë=Çáë~ééÉ~êÉÇK=qÜáë=áë=Å~ìëÉÇ=Äó=
íÜÉ=ÜáÖÜ=î~äìÉ=çÑ=ã~ñáãìã=ÖêçïíÜ=ê~íÉ=Eoã~ñF=~ëëìãÉÇK=qÜÉ=ëíêÉåÖíÜ=çÑ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=
áë= ëìÅÜ=ïáíÜ= íÜáë= î~äìÉ= çÑ=ã~ñáãìã=ÖêçïíÜ= ê~íÉ= íÜ~í= äçëëÉë= ÇìêáåÖ= ëìããÉê= ~åÇ= Ñ~ää= Ü~îÉ=
ÄÉÅçãÉ=áêêÉäÉî~åíK==
 
q~ÄäÉ=OK=qÜÉ=êÉÇìÅíáçå=áå=éçéìä~íáçå=îá~Äáäáíó=Ñçê=íÜÉ=ÇáÑÑÉêÉåí=ëÅÉå~êáçëK=b~ÅÜ=ëÅÉå~êáçI=ÉñÅÉéí=íÜÉ=
åçJÜ~êîÉëí= ëíê~íÉÖóI= áë= êÉéêÉëÉåíÉÇ= íïáÅÉ= ~í= áåíÉêãÉÇá~íÉ= ENMBF=~åÇ=~í= ÜáÖÜ= EORBF=éêçéçêíáçå= çÑ=
Ü~êîÉëíK=qÜÉ=í~ÄäÉ=áë=ëçêíÉÇ=çå=êÉÇìÅíáçå=áå=îá~ÄáäáíóK=

assumption density dependence harvest proportion  scramble   contest    no density dependence  

scenario name/parametergroup 
 

 best   optimistic   pessimistic    best    best  

Year-round sustained effort 25 79% 87% 49%  80%  97% 

Time differentiated culling 25 56% 64% 32%  58%  84% 

Year-round sustained effort  10 32% 42% 16%  33%  60% 

Time differentiated culling 10 20% 23% 16%  21%  21% 

Space differentiated culling 25 10% 13% 8%  9%  9% 

Space differentiated culling 10 4% 6% 3%  5%  3% 

No harvest 0 0% 0% 0%  0%  0% 

=

PKQKPKQKPKQKPKQK aaaafp`rppflkfp`rppflkfp`rppflkfp`rppflk====

dÉåÉê~ädÉåÉê~ädÉåÉê~ädÉåÉê~ä====
pé~íá~ääó= ÉñéäáÅáí= ãçÇÉäë= ~êÉ= áãéçêí~åí= íççäë= Ñçê= áåîÉëíáÖ~íáåÖ= ëÅ~äÉJêÉä~íÉÇ= èìÉëíáçåë= áå=
éçéìä~íáçå=ÉÅçäçÖó=EaìååáåÖ=Éí=~äK=NVVRFK=lìê=é~éÉê=áë=~å=Éñ~ãéäÉ=çÑ=íÜÉ=~ééäáÅ~íáçå=çÑ=ëìÅÜ=
~=ãçÇÉä=áå=íÜÉ=ÅçåíÉñí=çÑ=éÉëí=ã~å~ÖÉãÉåíK=cçê=íÜÉ=Å~ëÉ=çÑ=íÜÉ=ãìëâê~íI=~=äçí=çÑ=áåÑçêã~íáçå=
áë=~î~áä~ÄäÉ=EbêêáåÖíçå=NVSPX=mÉêêóI=gêK=NVUOX=_çìíáå=C=_áêâÉåÜçäò=NVUTX=eÉáÇÉÅâÉ=C=pÉáÇÉ=
NVVMFI= ~åÇ= íÜÉ=ãçÇÉä= éêçîáÇÉë= ìë= ïáíÜ= ~= Ñê~ãÉïçêâ= íç= áåÅçêéçê~íÉ= íÜáë= áåÑçêã~íáçå= áå= ~=
íê~åëé~êÉåí= ï~óK= lìê= çÄàÉÅíáîÉ= ï~ë= åçí= íç= éêÉÅáëÉäó= éêÉÇáÅí= éçéìä~íáçå= íê~àÉÅíçêáÉë= çê=
~ÄìåÇ~åÅÉë=~åÇ=ïÉ=ëíêçåÖäó=ÉãéÜ~ëáòÉ=íÜ~í=íÜÉ=ãçÇÉä=êÉëìäíë=Ó~ë=ïáíÜ=~åó=ãçÇÉäJ=åÉÉÇ=ÄÉ=
áåíÉêéêÉíÉÇ= ïáíÜ= ëìÄëí~åíá~ä= Å~ìíáçåK= kçåÉíÜÉäÉëëI= ~ë= ~= íççä= íç= íÜáåâ= èì~åíáí~íáîÉäóI= íç=
ëéÉÅáÑáÅ~ääó= Ñçêãìä~íÉ= ÜóéçíÜÉëÉë= ~åÇ= êÉëÉ~êÅÜ= èìÉëíáçåëI= ~åÇ= ~ÄçîÉ= ~ää= ~ë= ~= ãÉ~åë= íç=
ÅçããìåáÅ~íÉ= ÉÑÑÉÅíáîÉäóI= èì~åíáí~íáîÉ=ãçÇÉäë= ~êÉ= áåÇáëéÉåë~ÄäÉK=qÜÉ=ãçÇÉä= éêÉëÉåíÉÇ=ÜÉêÉ=
ÅçåÑçêãë=íç=íÜÉëÉ=çÄàÉÅíáîÉëK==

oçÄìëíåÉëë=çÑ=êÉëìäíëoçÄìëíåÉëë=çÑ=êÉëìäíëoçÄìëíåÉëë=çÑ=êÉëìäíëoçÄìëíåÉëë=çÑ=êÉëìäíë====
^ää= ~ëëìãéíáçåë= ê~åâ= íÜÉ=ã~å~ÖÉãÉåí= çéíáçåë= áå= ~= ëáãáä~ê= çêÇÉêI= áå= íÉêãë= çÑ= éçéìä~íáçå=
îá~ÄáäáíóK= få= íÜ~í= ëÉåëÉ= çìê=ãçÇÉä= áë= êçÄìëíK= _ìí= íÜáë= ÇçÉë= åçí=ãÉ~å= íÜ~í= ~ää= çíÜÉê=ãçÇÉä=
çìíéìíI=Ñçê=É~ÅÜ=çÑ=íÜÉëÉ=êìåë=ïáíÜ=ÇáÑÑÉêÉåí=~ëëìãéíáçåë=íÜ~å=çìê=ÄÉëí=Éëíáã~íÉëI=áë=ÅêÉÇáÄäÉK=
cçê=Éñ~ãéäÉI=ìåÇÉê=íÜÉ=~ëëìãéíáçå=çÑ=åç=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉI=íÜÉ=ãÉí~éçéìä~íáçå=ëáòÉ=âÉÉéë=
áåÅêÉ~ëáåÖ=~í=~å=ÉñéçåÉåíá~ä=ê~íÉ=~åÇ=ëç=ÇçÉë=íÜÉ=óÉ~êäó=Ü~êîÉëíK=qÜáë=é~ííÉêå=çÑ=ìåÅÜÉÅâÉÇ=
éçéìä~íáçå=ÖêçïíÜ=Ü~ë=åçí=óÉí=ÄÉÉå=çÄëÉêîÉÇ=áå=~åó=çíÜÉê=îÉêíÉÄê~íÉ=ëéÉÅáÉë=íÜ~å=ã~å=E^ääÉÉ=
Éí= ~äK= NVQVFK= qÜÉ= ÉîáÇÉåÅÉ= íÜ~í= ÇÉåëáíó= ÇÉéÉåÇÉåí= ãÉÅÜ~åáëãë= ~ÑÑÉÅí= íÜÉ= éçéìä~íáçå=
Çóå~ãáÅë=çÑ=ãìëâê~íë=áë=ëíêçåÖ=EbêêáåÖíçå=NVRQX=páãéëçå=C=_çìíáå=NVUVX=`ä~êâ=C=hêçÉâÉê=
NVVPX=bêÄ=Éí=~äK=OMMNFK=^äëç=íÜÉ=ÇÉîÉäçéãÉåí=çÑ=~å=ìåÜ~êîÉëíÉÇ=éçéìä~íáçå=ìåÇÉê=éÉëëáãáëíáÅ=
é~ê~ãÉíÉê=Éëíáã~íÉë=áë=èìÉëíáçå~ÄäÉK=^ë=Å~å=ÄÉ=ëÉÉå=áå=ÑáÖìêÉ=O=Eíê~àÉÅíçêó=çÑ=íÜÉ=éÉëëáãáëíáÅ=
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é~ê~ãÉíÉê= ÖêçìéFI= íÜÉ= éçéìä~íáçå= ÖêçïíÜ= áå= ëéêáåÖ= áë= ëìÅÜ= íÜ~í= ~äêÉ~Çó= áå= ëìããÉê= íÜÉ=
éçéìä~íáçå=ëí~êíë= íç=ÇÉÅäáåÉ=ÇìÉ=íç=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉK=tÉ=ÄÉäáÉîÉ=íÜáë= áë=åçí=~=îÉêó= äáâÉäó=
éÜÉåçãÉåçå= EbêêáåÖíçå= NVSPFI= ~åÇ= ÅçåëáÇÉê= áí= ~å= ~êÖìãÉåí= íç= ÄÉäáÉîÉ= íÜ~í= j~ñáãìã=
ÖêçïíÜ=ê~íÉ=Eoã~ñF=ëÜçìäÇ=åçí=ÄÉ=ÜáÖÜÉê=íÜ~å=íÜÉ=î~äìÉ=ÅÜçëÉå=ìåÇÉê=íÜáë=~ëëìãéíáçåK=

`çãé~êáëçåë=ïáíÜ=ÑáÉäÇ=Éñ~ãéäÉë=`çãé~êáëçåë=ïáíÜ=ÑáÉäÇ=Éñ~ãéäÉë=`çãé~êáëçåë=ïáíÜ=ÑáÉäÇ=Éñ~ãéäÉë=`çãé~êáëçåë=ïáíÜ=ÑáÉäÇ=Éñ~ãéäÉë=JJJJ====î~äáÇáíó=çÑ=íÜáë=ãçÇÉäî~äáÇáíó=çÑ=íÜáë=ãçÇÉäî~äáÇáíó=çÑ=íÜáë=ãçÇÉäî~äáÇáíó=çÑ=íÜáë=ãçÇÉä====
få= ~= èì~åíáí~íáîÉ= ï~ó= íÜÉ= ãçÇÉä= êÉèìáêÉë= î~äáÇ~íáçåI= Äìí= áå= ~= èì~äáí~íáîÉ= ï~óI= íÜÉ= ãçÇÉä=
éêçîáÇÉë=êÉ~äáëíáÅ=êÉëìäíëK=mçéìä~íáçå=íê~àÉÅíçêáÉë=áå=äáíÉê~íìêÉ=ëÜçï=ÖêÉ~í=ëÉ~ëçå~ä=ÑäìÅíì~íáçåë=
EbêêáåÖíçå=NVRQX=`ä~êâ=C=hêçÉâÉê=NVVPF=~åÇ=ëç=ÇçÉë=çìê=ãçÇÉäK=få=íÜÉ=~ÄëÉåÅÉ=çÑ=Ü~êîÉëí=
Äó=ã~å=íÜÉ=ÇÉåëáíáÉë=ã~ó=ÄÉÅçãÉ=îÉêó=ÜáÖÜI=Äìí=íÜÉó=~êÉ=ÄçìåÇÉÇ=Äó=~=ã~ñáãìã=EbêêáåÖíçå=
NVRQX= `ä~êâ= C= hêçÉâÉê= NVVPX= a~åÉää= NVVSFK= qÜáë= ã~ñáãìã= ã~ó= ëíêçåÖäó= î~êó= ÄÉíïÉÉå=
Ü~Äáí~í=~åÇ=óÉ~êëI=Äó=çêÇÉêë=çÑ=ã~ÖåáíìÇÉK=pìÅÜ=ÖêÉ~í=î~êá~íáçå=áå=h=ï~ë=åçí=áãéäÉãÉåíÉÇ=áå=
çìê=ãçÇÉäI=~åÇ=áå=íÜ~í=ëÉåëÉ=çìê=êÉëìäíë=ëÜçìäÇ=ÄÉ=êÉÖ~êÇÉÇ=áÇÉ~äáëÉÇK=dÉåÉê~ääóI=éçéìä~íáçå=
ãçÇÉäë= éêÉÇáÅí= íÜ~í= Ü~êîÉëíÉÇ= éçéìä~íáçåë= Ü~îÉ= äçïÉê= ~îÉê~ÖÉ= ÇÉåëáíáÉë= íÜ~å= ìåÜ~êîÉëíÉÇ=
çåÉë=E_çóÅÉ=Éí=~äK=NVVVFK=lìê=çìíéìí=áë=áå=äáåÉ=ïáíÜ=íÜ~í=ÑáåÇáåÖI=Äìí=Ñçê=ãìëâê~íë=åç=êáÖçêçìë=
ÑáÉäÇ=ëíìÇáÉë=~êÉ=~í=Ü~åÇ=íç=ëìééçêí=áíK=bñÅÉéí=ã~óÄÉ=Ñçê=bêêáåÖíçåÛë=ïçêâ=çå=Ñìê=êÉÑìÖÉë=áå=
fçï~K=eÉ=EbêêáåÖíçå=NVSPF=ëí~íÉë=íÜ~í=ïáíÜáå=íÜÉ=êÉÑìÖÉë=ÇÉåëáíáÉë=~êÉ=ÖÉåÉê~ääó=ÜáÖÜÉê=íÜ~å=
çìíëáÇÉK= m~êâÉê=C=j~ñïÉää= ENVUQF= êÉéçêí= çå= ~å= ÉñéÉêáãÉåí= ïáíÜ= ÅçåíêçääÉÇ= Ü~êîÉëíáåÖ= áå=
ÇáÑÑÉêÉåí=ëÉ~ëçåëK=qÜÉáê=êÉëìäíëI=áå=äáåÉ=ïáíÜ=çìê=éêÉÇáÅíáçåëI=ëÜçï=íÜ~í=ÅçãÄáåÉÇ=Ü~êîÉëíáåÖ=
áå=ëéêáåÖ=~åÇ=~ìíìãå=äÉ~Çë=íç=ëíêçåÖÉê=ÉÑÑÉÅíë=ìéçå=íÜÉ=éçéìä~íáçå=íÜ~å=Ü~êîÉëíáåÖ=áå=ÉáíÜÉê=
~ìíìãå= çê= ëéêáåÖ= ~äçåÉK= qÜÉó= ïÉêÉ= åçí= ~ÄäÉ= íç= ÇÉíÉÅí= ëáÖåáÑáÅ~åí= ÇáÑÑÉêÉåÅÉë= ÄÉíïÉÉå=
Ü~êîÉëíáåÖ=áå=ÉáíÜÉê=~ìíìãå=çê=ëéêáåÖK==
=
få= íÉêãë= çÑ= ëÅ~äÉ= ÉÑÑÉÅíëI= ~ää= ~ìíÜçêë= ~ÖêÉÉ= íÜ~í=ãìëâê~íë= ~êÉ= îÉêó= ëáíÉ= Ñ~áíÜÑìäK= fí= áë=ãçëíäó=
àìîÉåáäÉë= íÜ~í= ÇáëéÉêëÉ= ~åÇ= ëÉííäÉ= ~ï~ó= Ñêçã= íÜÉáê= å~í~ä= ~êÉ~I= Äìí= íÜÉ= ÖêÉ~í=ã~àçêáíó= ëÉííäÉë=
ïáíÜáå=~=ÑÉï=ÜìåÇêÉÇë=çÑ=ãÉíÉêë=E^äÇçìë=NVQTX=j~ää~ÅÜ=NVTNX=`~äÉó=NVUTX=^ÇÉäÄÉêÖ=OMMUFK=
få= Üáë= ÉñéÉêáãÉåíë= ïáíÜ= Ñìê= êÉÑìÖÉëI= bêêáåÖíçå= ENVSPF= ÑçìåÇ= íÜ~í= ~åáã~äë= ~êÉ= ÉÑÑÉÅíáîÉäó=
ÚëìÅâÉÇJçìíÛ=çÑ=íÜÉëÉ=êÉÑìÖÉë=ìé=íç=OMM=ã=Ñêçã=íÜÉ=ÄçêÇÉê=~í=ã~ñáãìãK=aìíÅÜ=~åÇ=cäÉãáëÜ=
éêçÑÉëëáçå~ä= íê~ééÉêëI= ÜçïÉîÉêI= ëí~íÉ= íÜ~í= Å~íÅÜ= êÉëìäíë= ã~ó= ÄÉ= ÅçåëáÇÉê~Ääó= ÉåÜ~åÅÉÇ= Äó=
áåÑäìñÉë=çÑ=~åáã~äë= Ñêçã=åÉáÖÜÄçìêáåÖ=~êÉ~ë=~í=ëÉîÉê~ä=âáäçãÉíêÉë=Çáëí~åÅÉI= íÜ~í=éêÉëìã~Ääó=
Ü~îÉ=ÜáÖÜÉê=ãìëâê~í=ÇÉåëáíáÉë=EéÉêëK=ÅçããK=kK=_çëã~=C=mK=qÜçã~ëFK=^ë=~å=Éñ~ãéäÉI=PSB=
çÑ= íçí~ä=jìëâê~í= Ü~êîÉëí= áå= cä~åÇÉêë= çêáÖáå~íÉë= Ñêçã= ~= R= âã= ëíêáé= Ñêçã= íÜÉ= ÄçêÇÉê= ïáíÜ=
t~ääçåáØ=~åÇ=íÜÉ=kÉíÜÉêä~åÇëI=ïÜáäÉ=çåäó=RB=çÑ=íÜÉ=íáãÉ=áë=ëéÉåí=áå=íÜáë=òçåÉ=EéÉêëK=ÅçããK=
jK=s~å=ÇÉê=tÉÉØåFK==
=
oÉéçêíÉÇ=Ü~êîÉëí=éêçéçêíáçåë=î~êó=ÄÉíïÉÉå=RM=~åÇ=VMB=çÑ=íÜÉ=Ñ~ää=éçéìä~íáçå=EpãáíÜ= Éí=~äK=
NVUNX=m~êâÉê=C=j~ñïÉää=NVUQX=`ä~ó=C=`ä~êâ=NVURFK=pçãÉ=çÑ=íÜÉëÉ=éêçéçêíáçåë=~êÉ=ëìëéÉÅí=
ÄÉÅ~ìëÉ= íÜÉ= ìåÇÉêäóáåÖ= Éëíáã~íÉ= çÑ= íÜÉ= éçéìä~íáçå= ëìÑÑÉêë= Ñêçã= ÇáÑÑáÅìäíáÉë= E_çìíáå= C=
_áêâÉåÜçäò= NVUTFK= m~êâÉê= C= j~ñïÉää= ENVUQF= Ü~êîÉëíÉÇ= ~Äçìí= SMB= ÉáíÜÉê= áå= ~ìíìãå= çê=
ëéêáåÖI=ïáíÜçìí=~å=çÄîáçìë=ÇÉÅäáåÉ=áå=éçéìä~íáçå=çê=Ü~êîÉëíK=e~êîÉëíáåÖ=~í=íÜçëÉ=éêçéçêíáçåë=
áå= ÄçíÜ= ëÉ~ëçåë= Å~ìëÉÇ= íÜÉ= éçéìä~íáçå= íç= ÇÉÅäáåÉK= TQB= áå= ~ìíìãå= áë= ëìÖÖÉëíÉÇ= íç= ÄÉ= íÜÉ=
çéíáã~ä=ëìëí~áåÉÇ=óáÉäÇ=~ÅÅçêÇáåÖ=íç=~=ãçÇÉä=Äó=pãáíÜ=Éí=~äK=ENVUNFK=jçëí=çÑ=íÜÉëÉ=î~äìÉë=Å~å=
ÄÉ= Åçãé~êÉÇ= ÇáêÉÅíäó= íç= íÜÉ= éêçéçêíáçåë= êÉéçêíÉÇ= ÜÉêÉ= Ñçê= íÜÉ= Ñ~ääI= ÄÉÅ~ìëÉ= íÜÉ= äáíÉê~íìêÉ=
Éëíáã~íÉë= çÑíÉå= êÉÑÉê= íç= ~åáã~äë= íÜ~í= ïÉêÉ= Ü~êîÉëíÉÇ= ÇìêáåÖ= íÜÉ= Ñ~ää= íê~ééáåÖ= ëÉ~ëçåK=lìê=
ãçÇÉä= ëìÖÖÉëíë= çåäó= ~=ãçÇÉê~íÉ= ÇÉÅäáåÉ= áå= éçéìä~íáçå= îá~Äáäáíó= êÉä~íáîÉ= íç= ~å= ìåÜ~êîÉëíÉÇ=
ëáíì~íáçåI=~í=~å=Ü~êîÉëí=éêçéçêíáçå=çÑ=ORB=áå=Ñ~ää=~äçåÉ=EëÉÉ=ÑáÖìêÉ=PFK=^=óÉ~êJêçìåÇ=Ü~êîÉëí=~í=
PRB=éÉê=íáãÉ=ëíÉé=êÉëìäíë=áå=~=ëíêçåÖ=ÇÉÅäáåÉ=áå=çìê=ãçÇÉäK=lîÉê=Ñ~ää=~åÇ=ïáåíÉê=~äçåÉI=íÜáë=
~äêÉ~Çó= ÅçêêÉëéçåÇë= íç= ~= ÅçãéçìåÇÉÇ= Ü~êîÉëí= çÑ= RSB= çÑ= íÜÉ= Ñ~ää= éçéìä~íáçåK= qÜÉëÉ= íïç=
çÄëÉêî~íáçåë=~êÉ=åçí=áåÅçåëáëíÉåí=ïáíÜ=íÜÉ=~ÄçîÉ=ãÉåíáçåÉÇ=éêçéçêíáçåë=áå=äáíÉê~íìêÉK=cçê=íÜÉ=
çíÜÉê= ëÉ~ëçåë= íÜÉ= Åçãé~êáëçå= áë= éêçÄäÉã~íáÅI= áÑ= çåäó=ÄÉÅ~ìëÉ= áå= íÜáë= ëíìÇó= íÜÉ= éêçéçêíáçåë=
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êÉÑÉê=íç=çåÉ=íáãÉ=ëíÉé=ê~íÜÉê=íÜ~å=~=Ñìää=óÉ~êI=~åÇ=íÜÉ=~åáã~äë=Ü~êîÉëíÉÇ=áå=ëéêáåÖ=~åÇ=ëìããÉê=
~êÉ=íç=ëçãÉ=ÉñíÉåí=Äçêå=áå=íÜÉ=óÉ~ê=ÑçääçïáåÖ=íÜÉ=Ñ~ää=íÜ~í=ïÉ=ëÜçìäÇ=êÉÑÉê=íçK==

^ééäáÅ~íáçå=íç=íÜÉ=aìíÅÜ=~åÇ=cäÉãáëÜ=ëáíì~íáçå^ééäáÅ~íáçå=íç=íÜÉ=aìíÅÜ=~åÇ=cäÉãáëÜ=ëáíì~íáçå^ééäáÅ~íáçå=íç=íÜÉ=aìíÅÜ=~åÇ=cäÉãáëÜ=ëáíì~íáçå^ééäáÅ~íáçå=íç=íÜÉ=aìíÅÜ=~åÇ=cäÉãáëÜ=ëáíì~íáçå====
qÜÉ= ÅìêêÉåí= aìíÅÜ= ëíê~íÉÖó= áëI= ~ë= ãÉåíáçåÉÇI= ~= óÉ~êJêçìåÇ= ëìëí~áåÉÇ= ÉÑÑçêíK= `~íÅÜÉë= ~êÉ=
çÄí~áåÉÇ= ìëáåÖ= ~= ÅçãÄáå~íáçå= çÑ= ëçJÅ~ääÉÇ= Ú~ÅíáîÉÛ= ~åÇ= Úé~ëëáîÉÛ= íê~ééáåÖK= ^ÅíáîÉ= íê~ééáåÖ=
êÉÑÉêë= íç= éä~ÅÉãÉåí= çÑ= íê~ééáåÖ= ãÉ~åë= ~ÑíÉê= ëÉ~êÅÜáåÖ= Ñçê= ëáÖåë= çÑ= ãìëâê~íëK=lÑíÉå= íÜÉëÉ=
ãÉ~åë= ~êÉ= ëéêáåÖ= íê~éëK= m~ëëáîÉ= íê~ééáåÖ= êÉÑÉêë= íç= íÜÉ= ìëÉ= çÑ= ÇêçïåáåÖ= Å~ÖÉë= ~åÇ= ÑóâÉëI=
áêêÉëéÉÅíáîÉ=çÑ=íÜÉ=éêÉëÉåÅÉ=çÑ=ëáÖåK==
=
qÜÉêÉ=Ü~ë=ÄÉÉå=èìáíÉ=ëçãÉ=î~êá~íáçå=áå=Ü~êîÉëí=~åÇ=ÉÑÑçêíI=ÄÉíïÉÉå=ÇáÑÑÉêÉåí=êÉÖáçåë=ïáíÜáå=
íÜÉ= Åçìåíêó= çîÉê= íÜÉ= é~ëí= OM= óÉ~êë= Eé~êí= N= çÑ= íÜáë= ëíìÇóFK= få= çåÉ= éêçîáåÅÉ= P= Üçìêë= ïÉêÉ=
áåîÉëíÉÇ=éÉê=âã=çÑ=ï~íÉê=ÉÇÖÉ=áå=OMMTI=ïÜáäÉ=áå=çíÜÉêë=íÜáë=ï~ë=çåäó=NIR=Üçìêë=EtÉííÉêëâáé=
cêóëä~å=OMMUFK=`~íÅÜ=ê~íÉëI=áåÇáÅ~íáîÉ=çÑ=éçéìä~íáçå=ëáòÉ=éêÉëÉåíI=~äëç=ëíêçåÖäó=ÇáÑÑÉê=ÄÉíïÉÉå=
éêçîáåÅÉë=~åÇ=Üçìêäó=ÄäçÅâë=EOR=âãOF=ïáíÜáå=~=ÖáîÉå=éêçîáåÅÉK=vÉ~êäó=Å~íÅÜ=ê~íÉë=î~êó=Ñêçã=M=
íç= OR= Å~íÅÜÉë= éÉê= Üçìê= EãÉ~å= MKRI= œ= MKT= ëKÇI= å= Z= PQMTQ= Üçìêäó= ÄäçÅâëFK=lå= ~îÉê~ÖÉI= U= œ=
ON~åáã~äë= ~êÉ= Å~ìÖÜí= éÉê= âãO= çê= NKN= œ= QKU= ~åáã~äëKâãJN= çÑ= ëÜçêÉäÉåÖíÜK= pçãÉ= çÑ= íÜáë=
î~êá~íáçå=áë=íç=ÄÉ=Éñéä~áåÉÇ=Ñêçã=ÇáÑÑÉêÉåÅÉë=áå=çêÖ~åáë~íáçå=~åÇ=ã~å~ÖÉãÉåíI=çíÜÉê=î~êá~íáçå=
áë= äáâÉäó=~ííêáÄìí~ÄäÉ=íç=ãìëâê~í=Ü~Äáí~íI=ãìëâê~í=éçéìä~íáçå=ÇÉåëáíó=~åÇ=~ÅÅÉëëáÄáäáíó=çÑ= íÜÉ=
íÉêê~áåK=få=ÖÉåÉê~äI=íÜÉ=ÅìêêÉåí=ëáíì~íáçå=áå=íÜÉ=kÉíÜÉêä~åÇë=êÉëÉãÄäÉë=çìê=ãçÇÉä=ëíê~íÉÖó=QI=
~å=áåíÉåëáîÉ=ã~å~ÖÉãÉåí=~í=ÜáÖÜ=Ü~êîÉëí=éêçéçêíáçå=~åÇ=ÅçåëÉèìÉåíäó=äçï=éçéìä~íáçå=ëáòÉëK=
^í=äÉ~ëí=íÜ~í=áë=ïÜ~í=íÜÉ=ã~å~ÖÉãÉåí=~áãë=~íK=_ìí=íÜÉêÉ=~êÉ=~êÉ~ë=ïÜÉêÉ=Ü~êîÉëí=éêçéçêíáçå=
~Åíì~ääó=~ééÉ~êë=íç=ÄÉ=áåíÉêãÉÇá~íÉI=ê~íÜÉê=íÜ~å=ÜáÖÜ=Eé~êí=çåÉ=çÑ=íÜáë=ëíìÇóFK=lìê=àìÇÖãÉåí=
çÑ= íÜáë= î~êá~íáçå= ÜáåÖÉë= ìéçå= íÜÉ= éê~ÅíáÅ~ä= ÑÉ~ëáÄáäáíó= çÑ= áåÅêÉ~ëáåÖ= Ü~êîÉëí= éêçéçêíáçåë= áå=
~êÉ~ë= ïÜÉêÉ= áí= ~ééÉ~êë= íç= ÄÉ= íçç= äçïK= fë= áí= ÇìÉ= íç= ~= éçäáÅó= ÇÉÅáëáçåI= ~= ä~Åâ= çÑ= êÉëçìêÅÉë=
~ääçÅ~íÉÇ= íç= ãìëâê~í= ã~å~ÖÉãÉåí= çê= ~å= áåÉÑÑáÅáÉåí= çêÖ~åáë~íáçå\= lê= áë= áí= áãéçëëáÄäÉ= íç=
áåÅêÉ~ëÉ= Ü~êîÉëí= éêçéçêíáçå= ~í= êÉ~ëçå~ÄäÉ= Åçëí= ÇìÉ= íç= íÉêê~áå= ÅçåÇáíáçåë= ~åÇ= é~êíáÅìä~ê=
ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=ãìëâê~í=éçéìä~íáçå=éêÉëÉåí\==
=
få= çìê= îáÉï= íÜÉ= ~åëïÉê= íç= íÜÉ= ä~ííÉê= èìÉëíáçå= áë= åçK=tÉ= ÄÉäáÉîÉ= áí= áë= éçëëáÄäÉ= íç= áåÅêÉ~ëÉ=
Ü~êîÉëí=éêçéçêíáçå=ÉîÉêóïÜÉêÉ=áå=íÜÉ=kÉíÜÉêä~åÇë=íç=ëìÅÜ=~=äÉîÉä=íÜ~í=éçéìä~íáçåë=ÇÉÅäáåÉ=íç=
éìÄäáÅäó=~ÖêÉÉÇ=äçï=äÉîÉäëI=ïáíÜçìí=~å=ÉñÅÉéíáçå~ä=êáëÉ=áå=Åçëíë=~í=íÜÉ=ãÉÇáìã=çê=äçåÖ=íÉêãK=
qÜáë= ÄÉäáÉÑ= áë= ëìééçêíÉÇ= Äó= ÉñéÉêáÉåÅÉ= Ñêçã=aìíÅÜ= ~åÇ=cäÉãáëÜ= éêçÑÉëëáçå~ä= íê~ééÉêë= EeK=
mçëí=éÉêëK=ãÉÇÉÇKFI=~åÇ=Äó=Ç~í~=ëÉêáÉë=çÑ=ÉÑÑçêí=~åÇ=Å~íÅÜÉë=áå=íÜÉ=kÉíÜÉêä~åÇë=Ñçê=ÇáÑÑÉêÉåí=
éêçîáåÅÉë= ~åÇ= Ü~Äáí~í= íóéÉë= Eé~êí= N= çÑ= íÜáë= ëíìÇóFK= `ìêêÉåí= ä~Äçìê= áåîÉëíãÉåí= Ñçê=ãìëâê~í=
ã~å~ÖÉãÉåí=áå=cä~åÇÉêë=E_ÉäÖáìãF=~ééÉ~êë=åçí=íç=ÄÉ=ëáÖåáÑáÅ~åíäó=ÜáÖÜÉê=éÉê=ìåáí=~êÉ~=íÜ~å=
íÜ~í=Ñçê=íÜÉ=kÉíÜÉêä~åÇë=ENO=ã~å=Üçìêë=LâãO=áå=cä~åÇÉêë=îÉêëìë=NQ=œ=OKN=ëKÉK=ã~å=Üçìêë=LâãO=
Eå=Z=NO=éêçîáåÅÉëF=áå=íÜÉ=kÉíÜÉêä~åÇëFQI=Äìí=Å~íÅÜ=Üáëíçêó=áåÇáÅ~íÉë=íÜ~í=ãìëâê~í=ÇÉåëáíáÉë=áå=
cä~åÇÉêë= ~êÉ= éêçÄ~Ääó= ãìÅÜ= äçïÉê= íÜ~å= áå= íÜÉ= kÉíÜÉêä~åÇëK= få= cä~åÇÉêëI= íÜÉ= ãìëâê~í=
ã~å~ÖÉãÉåí=Ü~ë=ëíêçåÖäó=áåíÉåëáÑáÉÇ=çîÉê=íÜÉ=é~ëí=ÑáÑíÉÉå=óÉ~êëK=qÜÉ=çåäó=êÉäá~ÄäÉ=Ç~í~=Ü~îÉ=
ÄÉÉå=ÅçääÉÅíÉÇ=~ë=çÑ= íÜÉ=óÉ~ê=OMMMI=ïÜÉå=ãçêÉ= íÜ~å=PVKMMM=~åáã~äë=ïÉêÉ=Ü~êîÉëíÉÇ=Äó= íÜÉ=
jáåáëíÉêá~ä= ~ÖÉåÅóI= íÜÉ= sä~~ãëÉ= jáäáÉì= j~~íëÅÜ~ééáà= EsjjFI= ~äçåÖ= OUSS= âáäçãÉíÉê= çÑ=
ã~àçê=ï~íÉêï~óëK=líÜÉê= ~ÖÉåÅáÉëI= éêáî~íÉ= é~êíáÉë= ~åÇ= äçÅ~ä= ÅçìåÅáä= ïÉêÉ= ~äëç= Å~ãé~áÖåáåÖ=
~Ö~áåëí=jìëâê~íë= ~í= íÜ~í= íáãÉI=âáääáåÖ=~å=ìåêÉÅçêÇÉÇ=~ãçìåí=çÑ=~åáã~äëK=_ó=íÜÉ=óÉ~ê=OMMU=
íÜÉ=sjj=ï~ë=íÜÉ=ëçäÉ=êÉëéçåëáÄäÉ=é~êíó=Ü~êîÉëíáåÖ=jìëâê~íëK=qÜÉ=Å~íÅÜÉë=Ü~Ç=ÄÉÉå=êÉÇìÅÉÇ=

                                                        
Q=qç=ã~âÉ=~=ãçêÉ=éêÉÅáëÉ=Åçãé~êáëçåI=çåÉ=ëÜçìäÇ=Åçãé~êÉ=cä~åÇÉêë=íç=aìíÅÜ=éêçîáåÅÉë=ïáíÜ=
Éèìáî~äÉåí=ãìëâê~í=Ü~Äáí~íI=Äìí=ëìÅÜ=áåÑçêã~íáçå=ï~ë=åçí=~î~áä~ÄäÉ=Ñçê=íÜáë=ëíìÇóK=fí=~ééÉ~êëI=Ñçê=
Éñ~ãéäÉI=íÜ~í=íÜÉ=~ãçìåí=çÑ=ëÜçêÉäÉåÖíÜ=Ü~ë=ÄÉÉå=ãÉ~ëìêÉÇ=ìëáåÖ=ÇáÑÑÉêÉåí=ÅêáíÉêá~=áå=cä~åÇÉêë=íÜ~å=áí=
Ü~ë=ÄÉÉå=áå=íÜÉ=kÉíÜÉêä~åÇëK=qÜÉêÉ=áë=åç=éêçîáåÅÉ=áå=íÜÉ=kÉíÜÉêä~åÇë=íÜ~í=Ü~ë=~=äçïÉê=Éëíáã~íÉÇ=î~äìÉ=
Ñçê=ëÜçêÉäÉåÖíÜ=íÜ~å=cä~åÇÉêëI=ïÜáÅÜ=áë=ëìëéÉÅíK=pÜçêÉäÉåÖíÜ=áë=åçí=~å=çÄàÉÅíáîÉ=ãÉ~ëìêÉI=Äìí=áå=
éê~ÅíáÅÉ=áí=áë=Åçããçåäó=ìëÉÇK=cçê=íÜ~í=êÉ~ëçå=ïÉ=ìëÉ=áí=áå=íÜáë=ÇçÅìãÉåí=çÅÅ~ëáçå~ääóK==
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çîÉê=íÜ~í=éÉêáçÇI=ïÜáäÉ=íÜÉ=~êÉ~=ëÉ~êÅÜÉÇ=Ü~Ç=áåÅêÉ~ëÉÇ=Çê~ã~íáÅ~ääóK=`ìêêÉåíäóI=íÜÉ=ã~å~ÖÉÇ=
éçéìä~íáçåë= ~êÉ= éêÉëìã~Ääó= äçï= áå= cä~åÇÉêëK= ^ää= íÜÉ= ÉÑÑçêíI= ïÜáÅÜ= áë= ëíáää= óÉ~êJêçìåÇ= ~åÇ=
áåíÉåëáîÉI= óáÉäÇÉÇ= RPMM= ~åáã~äë= áå= OMMUI= ïÜáÅÜ= ÅçêêÉëéçåÇë= íç= MKPV= ~åáã~äëKâãJN= çê= NKUS=
~åáã~äëKâãJOK= qÜÉêÉ= ~êÉ= åç= Åä~áãë= çÑ= Ç~ã~ÖÉ= ~åÇ= ãçêÉ= çê= äÉëë= áåÇÉéÉåÇÉåí= ÅÜÉÅâë= çÑ=
éçéìä~íáçå=ÇÉåëáíó=Äó=ÅçåíêçääáåÖ=íÉ~ãë=çÑ=íê~ééÉêë=~äëç=éçáåí=~í=äçï=ÇÉåëáíáÉëK=fåíÉêÉëíáåÖäóI=
~= ä~êÖÉ= éêçéçêíáçå= çÑ= íÜÉ= Å~íÅÜÉë= áë= ã~ÇÉ= áå= R= âã= ÄìÑÑÉê= òçåÉë= ïáíÜ= íÜÉ= ÄçìåÇ~êáÉë= çÑ=
cä~åÇÉêëI=~ë=ï~ë=~äêÉ~Çó=ãÉåíáçåÉÇ=~ÄçîÉ>=pçI=íÜÉ=ÅìêêÉåí=ëáíì~íáçå=áå=cä~åÇÉêë=áë=éêçÄ~Ääó=~=
ÄÉííÉê= êÉéêÉëÉåí~íáîÉ= çÑ= çìê= ãçÇÉä= ëíê~íÉÖó= QI= áåíÉåëáîÉ= ã~å~ÖÉãÉåí= ~í= ÜáÖÜ= Ü~êîÉëí=
éêçéçêíáçåëI=íÜ~å=íÜÉ=aìíÅÜ=ëáíì~íáçåK==

j~å~ÖÉãÉåí=~äíÉêå~íáîÉëj~å~ÖÉãÉåí=~äíÉêå~íáîÉëj~å~ÖÉãÉåí=~äíÉêå~íáîÉëj~å~ÖÉãÉåí=~äíÉêå~íáîÉë====
få=ÇÉÅáÇáåÖ=ìéçå=íÜÉ=ãçëí=éêçãáëáåÖ=~äíÉêå~íáîÉ=ëíê~íÉÖó=íÜÉêÉ=~êÉ=çíÜÉê=~êÖìãÉåíë=~ë=ïÉääI=
íÜ~í= åÉÉÇ= íç= ÄÉ= ÅçåëáÇÉêÉÇ=~é~êí= Ñêçã= íÜÉ= Ü~êîÉëíI= ÉÑÑçêíI=éçéìä~íáçå= îá~Äáäáíó= ~åÇ=~îÉê~ÖÉ=
éçéìä~íáçå=ëáòÉ=EÖáîÉå=áå=ÑáÖìêÉ=S=~åÇ=UFK=qÜÉ=çíÜÉê=~êÖìãÉåíë=~êÉ=íÜÉ=éê~ÅíáÅ~ä=ÑÉ~ëáÄáäáíó=çÑ=
~= ëíê~íÉÖóI= íÜÉ= Ç~ã~ÖÉ= äÉîÉä= íÜ~í= áë= éìÄäáÅäó= ~ÅÅÉéí~ÄäÉ= ~åÇ= íÜÉ= ÉÑÑÉÅíë= ìéçå= çíÜÉê= å~íìê~ä=
î~äìÉëK=
 
Practical feasibility and damage 
lÄîáçìëäóI=íÜÉ=óÉ~êJêçìåÇ=ëíê~íÉÖó=áë=ÑÉ~ëáÄäÉI=~ë=áí=áë=éê~ÅíáëÉÇ=~äêÉ~ÇóK=qÜÉ=cäÉãáëÜ=Éñ~ãéäÉ=
áääìëíê~íÉë=íÜ~í=~å=ÉîÉå=ãçêÉ=áåíÉåëáîÉ=ã~å~ÖÉãÉåí=áë=ÑÉ~ëáÄäÉK=fí=áë=ìåÅäÉ~êI=ÜçïÉîÉêI=íç=ïÜ~í=
ÉñíÉåí=Ü~êîÉëí= éêçéçêíáçå= Å~å= ÄÉ= ÑìêíÜÉê= áåÅêÉ~ëÉÇ= ÄÉÑçêÉ= óÉ~êäó= Ñáå~åÅá~ä= Åçëíë= ÄÉÅçãÉ=~å=
áåÜáÄáíáåÖ= Ñ~ÅíçêK= qÜÉêÉ= ëÜ~ää= ÄÉ= ~å= çéíáã~ä= éêçéçêíáçå= çÑ= Ü~êîÉëíáåÖI= ÇÉíÉêãáåÉÇ= Äó= íÜÉ=
êÉä~íáçå= ÄÉíïÉÉå= óÉ~êäó= Ñáå~åÅá~ä= Åçëíë= çå= íÜÉ= çåÉ= Ü~åÇ= ~åÇ= Ü~êîÉëí= éêçéçêíáçå= çê= í~êÖÉí=
~îÉê~ÖÉ=éçéìä~íáçå= ëáòÉ= çå= íÜÉ= çíÜÉêK=qÜÉ= í~êÖÉí= éçéìä~íáçå= ëáòÉI= áå= íìêåI= ÇÉéÉåÇë= çå= íÜÉ=
êÉä~íáçå= ÄÉíïÉÉå= ~îÉê~ÖÉ= éçéìä~íáçå= ëáòÉ= ~åÇ= Ç~ã~ÖÉI= áå= ~ëëçÅá~íáçå= ïáíÜ= íÜÉ= éìÄäáÅäó=
~ÅÅÉéí~ÄäÉ=äÉîÉä=çÑ=Ç~ã~ÖÉ=Ñçê=~=é~êíáÅìä~ê=ä~åÇëÅ~éÉ=çê=éêçîáåÅÉK=qÜÉëÉ=~ëéÉÅíë=~êÉ=áÇÉåíáÑáÉÇ=
~ë=íÜÉ=ã~àçê=Ö~éë=áå=âåçïäÉÇÖÉ=íÜ~í=Ü~ãéÉê=éêçéÉê=éçäáÅó=ã~âáåÖ=~í=íÜáë=ãçãÉåíK==
=
qÜÉ= ëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ= ëíê~íÉÖó= áë= éê~ÅíáÅ~ääó= ÑÉ~ëáÄäÉK= tÜÉå= áãéäÉãÉåíÉÇ= ~ë= éêÉëÉåíÉÇ=
~ÄçîÉI= ïáíÜ= ~= äçï= ëìêÑ~ÅÉ= íç= ÉÇÖÉ= ê~íáçI= áí= ëìÑÑÉêë= Çáëéêçéçêíáçå~ääó= Ñêçã= áããáÖê~íáåÖ=
~åáã~äëK=eçïÉîÉêI= áÑ= áãéäÉãÉåíÉÇ= çå= ~=ãìÅÜ= ä~êÖÉê= ëÅ~äÉI= ÉKÖK=ãìäíáéäÉ= Üçìêäó= ÄäçÅâë= çê=
ïÜçäÉ= éêçîáåÅÉëI= áí=ãáÖÜí= ÄÉ= éêçãáëáåÖK= få= íÜ~í= Å~ëÉ= ïÉ= éêÉÇáÅí= ~îÉê~ÖÉ= ÜáÖÜ= éçéìä~íáçå=
äÉîÉäë= áå= íÜÉ= ìåÜ~êîÉëíÉÇ= ~êÉ~ëI= ~åÇ= ~= åÉÉÇ= Ñçê= Éñíê~= Ü~êîÉëí= ÉÑÑçêí= áå= ~= ëíêáé= çÑ= ëÉîÉê~ä=
âáäçãÉíêÉë=~äçåÖ=íÜÉ=ÄçêÇÉê=ïáíÜ=íÜÉ=ìåÜ~êîÉëíÉÇ=êÉÖáçåK=få=Ñ~ÅíI=íÜáë=áë=ïÜ~í=Ü~ë=Ü~ééÉåÉÇ=
~êçìåÇ=íÜÉ=lçëíî~~êÇÉêëéä~ëëÉå=çîÉê=íÜÉ=óÉ~êë=OMMSJOMMV=E_çë=C=qìÉåíÉê=OMMTFK=fí=áë=éççêäó=
âåçïå=ïÜ~í=Ç~ã~ÖÉ=ïáää=êÉëìäí=Ñêçã=ÜáÖÜÉê=éçéìä~íáçå=äÉîÉäë=çìíëáÇÉ=å~íìê~ä=~êÉ~ë=~åÇ=ïÜ~í=
íÜÉ=éìÄäáÅäó=~ÅÅÉéí~ÄäÉ= äÉîÉä=çÑ=Ç~ã~ÖÉ= áëX=jìëâê~íë=~êÉ=ÇáÖÖÉêëK=tÜÉå=íê~îÉääáåÖI= íÜÉó=ÇáÖ=
ëã~ää=Äìêêçïë=íç=ëäÉÉé=Ñçê=~=ëáåÖäÉ=åáÖÜíK=bëí~ÄäáëÜÉÇ=Äìêêçïë=~êÉ=ëçãÉíáãÉë=ìëÉÇ=Ñçê=ÇÉÅ~ÇÉë=
Äó= ëìÅÅÉëëáîÉ= ÖÉåÉê~íáçåë= ~åÇ= Éä~Äçê~íÉÇ= ÅçåíáåìçìëäóK= jìëâê~íë= ã~ó= ÅçåëìãÉ= ã~åó=
~ÖêáÅìäíìê~ä=Åêçéë=~åÇ=áåíÉêÑÉêÉ=ïáíÜ=ÑáëÜáåÖ=åÉíëK=få=~êÉ~ë=ïáíÜ=éêÉëìãÉÇ=ÜáÖÜ=ÇÉåëáíáÉë=íÜÉêÉ=
ìëì~ääó= ~êÉ= Åä~áãë= çÑ= ÉÅçåçãáÅ= Ç~ã~ÖÉ= çê= ÉîÉå= çÅÅ~ëáçå~ä= éÉêëçå~ä= ~ÅÅáÇÉåíë= Å~ìëÉÇ= Äó=
ãìëâê~íëK=^äíÜçìÖÜ=íÜáë=áåÑçêã~íáçå=áë=åçí=éêçéÉêäó=ÇçÅìãÉåíÉÇI=~ää=ÉîáÇÉåÅÉ=ëìÖÖÉëíë=íÜ~í=
Ç~ã~ÖÉ=ïáää= áåÅêÉ~ëÉ=ïáíÜ= ÜáÖÜÉê=ãìëâê~í= ÇÉåëáíóK=cçê= íÜáë= êÉ~ëçåI= áí= áë=ãçêÉ= ~Çîáë~ÄäÉ= íç=
ëíìÇó=íÜáë=êÉä~íáçåëÜáé=ÄÉíïÉÉå=Ç~ã~ÖÉ=~åÇ=éçéìä~íáçå=ëáòÉ=ìåÇÉê=ÅçåíêçääÉÇ=ÅáêÅìãëí~åÅÉëI=
ÄÉÑçêÉ=ÉñéÉêáãÉåíáåÖ=ïáíÜ=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ=çê=åçí=Ü~êîÉëíáåÖ=çîÉê=ä~êÖÉ=~êÉ~ëK==
=
qÜÉ=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖó=áë=ìåÑ~îçìê~ÄäÉ=áå=íÉêãë=çÑ=ÅçëíWÄÉåÉÑáí=ê~íáçÛ=áå=Åçãé~êáëçå=
íç= íÜÉ= óÉ~êJêçìåÇ= ëíê~íÉÖó= ìåÇÉê= íÜÉ= Ü~êîÉëí= éêçéçêíáçåë= ëíìÇáÉÇK= qÜáë= áë= ÄÉÅ~ìëÉI= ìåÇÉê=
íÜÉëÉ=éêçéçêíáçåëI=íÜÉ=ãÉí~éçéìä~íáçå=áë=~ÄäÉ=íç=êÉÅçîÉê=ÇìêáåÖ=íÜÉ=åçJÜ~êîÉëí=ëÉ~ëçåëK=_ìí=
íÜÉ=åçíáçå=áë= áãéçêí~åíI= íÜ~í=Ü~êîÉëíáåÖ=~åáã~äë= áå=ïáåíÉê=~åÇ=ëéêáåÖ= áë=éêÉÇáÅíÉÇ=íç=~ÑÑÉÅí=
éçéìä~íáçå=îá~Äáäáíó=ãçêÉ=éÉê=~åáã~ä=Ü~êîÉëíÉÇI= íÜ~å=Ü~êîÉëíáåÖ= áå=ëìããÉê=~åÇ=Ñ~ääK=fí=ã~ó=
ÄÉ= ~ééäáÉÇ= áå= éê~ÅíáÅÉI= Ñçê= Éñ~ãéäÉ= áå= éä~ååáåÖ= çÑ= ÜçäáÇ~óëK= lê= áå= íÜÉ= íáãáåÖ= çÑ= ÜáêáåÖ=
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ìåëâáääÉÇ=ä~Äçìê=íç=ëìééçêí=íÜÉ=éêçÑÉëëáçå~ä=íê~ééÉêëI=óáÉäÇáåÖ=~=ÚãáñÉÇÛ=ëíê~íÉÖóK=mê~ÅíáÅ~ääóI=
áí= áë= áåÑÉ~ëáÄäÉ= Ñçê= ~åó= çêÖ~åáë~íáçå= íç=ã~áåí~áå= ~= ÜáÖÜ= èì~äáíó= ëí~ÑÑ= E~åÇ= íê~ééáåÖ= êÉèìáêÉë=
ëâáääF= Ñçê=é~êíë= çÑ= íÜÉ= óÉ~ê= çåäóK=_ÉëáÇÉëI= ~ää= Å~éáí~ä= áåîÉëíãÉåíë=ïáää= ÄÉ= ìåÇÉêìëÉÇ= ìåÇÉê= ~=
éìêÉ=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖóK=fí=áë=ÉáíÜÉê=~å=ÉñéÉåëáîÉ=çê=~å=áåÑÉ~ëáÄäÉ=ëíê~íÉÖó=íç=ÉãÄ~êâ=
çå=áå=áíë=éìêÉ=ÑçêãK==
=
Effect upon natural values 
få=éê~ÅíáÅÉI=íÜÉ=êÉÅçããÉåÇÉÇ=íÉÅÜåáèìÉë=íç=Å~éíìêÉ=~åáã~äë=ÅÜ~åÖÉ=ïáíÜ=éçéìä~íáçå=ëáòÉ=çÑ=
ãìëâê~íëK= qê~ééáåÖ= áå= ÇêçïåáåÖ= Å~ÖÉë= ~åÇ= ÑóâÉë= áë= ÉÑÑÉÅíáîÉ= ~í= îÉêó= ÜáÖÜ= íç= ãçÇÉê~íÉ=
éçéìä~íáçå= ëáòÉëK= qÜÉëÉ= íÉÅÜåáèìÉë= ÄÉäçåÖ= íç= íÜÉ= Úé~ëëáîÉÛ= Åä~ëë= çÑ= íÉÅÜåáèìÉëK= Ú^ÅíáîÉÛ=
íê~ééáåÖ=êÉÑÉêë= íç=íÜÉ=ìëÉ=çÑ=ëéêáåÖ=íê~éëI= áå=ÅçãÄáå~íáçå=ïáíÜ=~å= áåíÉåëáîÉ=ëÉ~êÅÜ=ÉÑÑçêí=íç=
äçÅ~äáòÉ=~åáã~äë=~åÇ=ÇáêÉÅí= íÜÉ=éä~ÅÉãÉåí=çÑ=íê~éëK=^ÅíáîÉ=íê~ééáåÖ=áë=ãçêÉ=ÉÑÑÉÅíáîÉ=~í= äçï=
éçéìä~íáçå=äÉîÉäë=E_~êÉåÇë=OMMOFK=qÜÉ=ìëÉ=çÑ=é~ëëáîÉ=ãÉ~åë=êÉèìáêÉë=~=äçí=çÑ=íáãÉ=áå=íÜÉ=ÑáÉäÇ=
áåëéÉÅíáåÖ=~åÇ=íê~åëéçêíáåÖ=íÜÉ=ã~íÉêá~äëI=~åÇ=äÉ~Çë=íç=ãçêÉ=ÇáëíìêÄ~åÅÉ=çÑ=çíÜÉê=Ñ~ìå~=íÜ~å=
~ÅíáîÉ=íÉÅÜåáèìÉëK=få=~ÇÇáíáçåI=~ÅíáîÉ=íê~ééáåÖ=ÇçÉë=åçí=êÉèìáêÉ=íÜÉ=ÄäçÅâ~ÖÉ=çÑ=ÇáíÅÜÉë=ïáíÜ=
ÑóâÉëI= íÜ~í= ÑìåÅíáçå= ~ë= ÉÅçäçÖáÅ~ä= Ä~êêáÉêë= íç= çíÜÉê= ëéÉÅáÉëK= iáîÉ= çê= ÇÉ~Ç= ÄóJÅ~íÅÜÉë= çÅÅìê=
áåÉîáí~Ääó=ÇìêáåÖ=íê~ééáåÖI=Äìí=íÜÉ=êáëâ=çÑ=âáääáåÖ=~åáã~äë=çíÜÉê=íÜ~å=ãìëâê~íë=áë=ëìÖÖÉëíÉÇ=íç=
ÄÉ=äçïÉê=ïáíÜ=~ÅíáîÉ=íÜ~å=ïáíÜ=é~ëëáîÉ=ãÉ~åë=Em~ìä=qÜçã~ë=éÉêë=ÅçããKFK=e~êîÉëí=ëíê~íÉÖáÉë=
íÜ~í=äÉ~Ç=íç=äçïÉê=éçéìä~íáçå=äÉîÉäë=~åÇ=äçïÉê=óÉ~êäó=Å~íÅÜÉëI=~åÇ=íÜ~í=ìëÉ=~ÅíáîÉ=ãÉ~åë=ãçêÉ=
íÜ~å=é~ëëáîÉ=ãÉ~åëI=íÜìë=Ü~îÉ=äçïÉê=áãé~Åí=çå=çíÜÉê=å~íìê~ä=î~äìÉë=Eî~å=säáÉí=OMMUFK=
=
pçI= íÜÉ= ~åëïÉê= íç= íÜÉ= ìäíáã~íÉ= èìÉëíáçå= ÄÉÜáåÇ= çìê= ëíìÇó= áë= íÜ~í= áí= áë= äçÅ~ääó= éçëëáÄäÉ= íç=
áåÅêÉ~ëÉ=Ü~êîÉëí=éêçéçêíáçåë=çÑ=ãìëâê~íë=áå=íÜÉ=kÉíÜÉêä~åÇëI=~åÇ=íÜ~í=ÇçáåÖ=íÜáë=óÉ~êJêçìåÇ=
ïáää=ÄÉ=íÜÉ=ãçëí=ÉÑÑÉÅíáîÉ=ï~ó=íç=âÉÉé=ãìëâê~íë=~í=äçï=éçéìä~íáçå=ëáòÉK=oÉä~íáîÉ=íç=Ü~êîÉëíáåÖ=
~í= áåíÉêãÉÇá~íÉ= Ü~êîÉëí= éêçéçêíáçåëI= íÜáë= äÉ~Çë= íç= äÉëë= ~åáã~ä= âáääáåÖI= ~åÇ= äçïÉê= áãé~Åí= çå=
çíÜÉê=å~íìê~ä=î~äìÉëK=fí=ãáÖÜí=ÉîÉå=ÄÉ=ÅÜÉ~éÉêK=fí=áë=ÜçïÉîÉê=ïçêíÜïÜáäÉ=íç=ÅçåëáÇÉê=ïÜÉíÜÉê=
íÜÉ=éçäáÅó=~áã=Eáå=íÉêãë=çÑ=éçéìä~íáçå=ëáòÉ=~åÇ=~ÅÅÉéí~ÄäÉ=äÉîÉä=çÑ=Ç~ã~ÖÉF=ëÜçìäÇ=ÄÉ=Éèì~ä=
~Åêçëë=íÜÉ=kÉíÜÉêä~åÇëK==

cìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜ====
qÜÉ= ãçÇÉä= éêÉëÉåíÉÇ= ÜÉêÉ= êÉèìáêÉë= î~äáÇ~íáçåK= få= íÜÉ= áÇÉ~ä= ëáíì~íáçåI= íÜáë= ïçìäÇ= áãéäó= ~=
êÉéäáÅ~íÉÇ=ÑáÉäÇ=íÉëí=çÑ=É~ÅÜ=çÑ=íÜÉ=ëíê~íÉÖáÉë=ëíìÇáÉÇI=~í=ÇáÑÑÉêÉåí=éêçéçêíáçåë=çÑ=Ü~êîÉëíI=~åÇ=
áå=ÇáÑÑÉêÉåí=íóéÉë=çÑ=ä~åÇëÅ~éÉK=eçïÉîÉêI=íÜáë=ïçìäÇ=áãéäó=~=éêÉÇáÅíÉÇ=ÄìáäÇ=ìé=çÑ=ãìëâê~í=
éçéìä~íáçåë=áå=ëÉîÉê~ä=çÑ=íÜÉ=ÉñéÉêáãÉåí~ä=ëáíÉë=ïáíÜ=~ëëçÅá~íÉÇ=ë~ÑÉíó=êáëâI=Ñáå~åÅá~ä=ÅçëíëI=~åÇ=
ÉåÜ~åÅÉÇ=~åáã~ä=âáääáåÖ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=ÉñéÉêáãÉåí=íç=ÄêáåÖ=íÜÉ=éçéìä~íáçåë=Ççïå=íç=í~êÖÉí=
äÉîÉäK=qÜáë=áë=áå=ëíêçåÖ=Åçåíê~ëí=íç=ÖáîÉå=éçäáíáÅ~äI=Ñáå~åÅá~ä=~åÇ=ÉíÜáÅ~ä=Åçåëíê~áåíëI=ïÜáäÉ=íÜÉ=
ÅÜ~åÅÉë= íÜ~í= áí=ã~ó= äÉ~Ç= íç= ~=ãçêÉ= Ñ~îçìê~ÄäÉ= ëíê~íÉÖó= ~êÉ= ëäáãK=tÉ= íÜÉêÉÑçêÉ= ëìÖÖÉëí= íÜÉ=
aìíÅÜ= éçäáÅóã~âÉêë= íç= ÅçääÉÅí= íÜÉ= åÉÅÉëë~êó= ÑáÉäÇ= áåÑçêã~íáçå= íç= áãéêçîÉ= çåäó= é~êí= çÑ= íÜÉ=
ãçÇÉäK==
=
tÉ=~ÇîáëÉ=íç=ÅçåíáåìÉ=íÜÉ=ÅìêêÉåí=ã~å~ÖÉãÉåíI=~åÇ=íç=íÉëí=çìê=ÜóéçíÜÉëáë=íÜ~í=áåíÉåëáÑóáåÖ=
Ü~êîÉëí=ïáää= äÉ~Ç=íç= äçïÉê=åìãÄÉêë=çÑ=~åáã~äë=âáääÉÇ= áå=íÜÉ=ãÉÇáìã=íÉêã=~åÇ=ïáää=ÄÉ=ãçêÉ=
ÅçëíJÉÑÑÉÅíáîÉ=íÜ~å=ãçêÉ=ÉñíÉåëáîÉ=Ü~êîÉëí=éêçéçêíáçåëK=få=íÜÉ=ÉñéÉêáãÉåí=Ü~êîÉëí=éêçéçêíáçåë=
åÉÉÇ= íç= ÄÉ=ã~åáéìä~íÉÇ= áå= ~= ÅçåëáëíÉåí= ï~óI= ~åÇ= ã~áåí~áåÉÇ= Ñçê= ~= åìãÄÉê= çÑ= óÉ~êëK=tÉ=
ëíêçåÖäó=ìêÖÉ=íç=éêçéÉêäó=~ëëÉëë=ÇÉîÉäçéãÉåíë= áå=éçéìä~íáçå=ÇÉåëáíó=ÇìêáåÖ=íÜÉ=ÉñéÉêáãÉåíI=
íç=ãçåáíçê=îáí~ä=ê~íÉë=~åÇ=íç=èì~åíáÑó=ÇáëéÉêë~äK=fí=áë=éçëëáÄäÉ=~ÑíÉê=É~ÅÜ=óÉ~ê=çÑ=íÜÉ=ÉñéÉêáãÉåí=
íç=áãéêçîÉ=ìéçå=íÜÉ=ãçÇÉäë=~î~áä~ÄäÉ=ìëáåÖ=íÜÉ=Ç~í~=íÜ~í=êÉëìäí=Ñêçã=íÜÉ=ÑáÉäÇ=íêá~äëK=pìÅÜ=~å=
áíÉê~íáîÉ=éêçÅÉëë=çÑ= áåáíá~ä=Ç~í~=Ö~íÜÉêáåÖI=ãçÇÉä=ÄìáäÇáåÖI=ëÉåëáíáîáíó=~å~äóëáëI= áÇÉåíáÑáÅ~íáçå=
çÑ= áãéçêí~åí= é~ê~ãÉíÉêëI= ÑìêíÜÉê= ÑáÉäÇïçêâI= ~åÇ= ãçÇÉä= áãéêçîÉãÉåí= áë= çåÉ= çÑ= íÜÉ= ãçëí=
éêçÇìÅíáîÉ=ìëÉ=çÑ=éçéìä~íáçå=îá~Äáäáíó=~å~äóëáë=E^âÅ~â~ó~=OMMUFK=
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PKRKPKRKPKRKPKRK `̀̀̀lk`irpflkplk`irpflkplk`irpflkplk`irpflkp====

i~Åâ=çÑ=Ç~í~i~Åâ=çÑ=Ç~í~i~Åâ=çÑ=Ç~í~i~Åâ=çÑ=Ç~í~====
qÜÉêÉ=~êÉ=ã~åó=Éëíáã~íÉë=~î~áä~ÄäÉ=Ñçê= áåéìí=é~ê~ãÉíÉêë= áå=íÜÉ=ãçÇÉäI=~åÇ=íÜÉ=î~êá~íáçå=áå=
É~ÅÜ=çÑ=íÜÉã=áë=îÉêó=ïáÇÉK=fí=áë=ìåÅäÉ~ê=ïÜ~í=íÜÉ=î~äìÉë=E~åÇ=íÜÉ=áåÜÉêÉåí=î~êá~íáçåF=~êÉ=Ñçê=
ÇáÑÑÉêÉåí=Ü~Äáí~íë=áå=íÜÉ=aìíÅÜ=ëáíì~íáçåK=qÜáë=áë=çåÉ=çÑ=íÜÉ=êÉ~ëçåë=íÜ~í=éêÉÅáëÉ=Éëíáã~íÉë=çÑ=
éçéìä~íáçå=íê~àÉÅíçêáÉë=Å~ååçí=ÄÉ=ã~ÇÉK=qÜÉ= ä~Åâ=çÑ= ÑáÉäÇ=Ç~í~=Ñçê=íÜÉ=kÉíÜÉêä~åÇë=ï~êê~åí=
ÑìêíÜÉê=ÑáÉäÇ=ëíìÇóK=

e~êîÉëí=e~êîÉëí=e~êîÉëí=e~êîÉëí=éêçéçêíáçåéêçéçêíáçåéêçéçêíáçåéêçéçêíáçå====
e~êîÉëíáåÖ= ~í= áåíÉêãÉÇá~íÉ= éêçéçêíáçåë= êÉëìäíë= áå= ÉåÜ~åÅÉÇ= åìãÄÉêë= çÑ= ~åáã~äë= âáääÉÇ= áå=
Åçãé~êáëçå=íç=åçí=Ü~êîÉëíáåÖ=çê=áåíÉåëáîÉ=Ü~êîÉëíáåÖK==

pÉ~ëçå~ä=Ü~êîÉëíáåÖpÉ~ëçå~ä=Ü~êîÉëíáåÖpÉ~ëçå~ä=Ü~êîÉëíáåÖpÉ~ëçå~ä=Ü~êîÉëíáåÖ====
cçê= ~= ÖáîÉå= åìãÄÉê= çÑ= ~åáã~äë= âáääÉÇI= íÜÉ= éêÉÇáÅíÉÇ= êÉÇìÅíáçå= áå= éçéìä~íáçå= îá~Äáäáíó= áë=
ÖêÉ~íÉê=Ñçê=Ü~êîÉëíáåÖ=áå=ïáåíÉê=çê=ëéêáåÖ=íÜ~å=Ñçê=Ü~êîÉëíáåÖ=áå=ëìããÉê=çê=Ñ~ääK==
=
få= ëéáíÉ= çÑ= íÜáëI= áí= áë= åçí= ìëÉäÉëë= íç= Ü~êîÉëí= áå= ëìããÉê= ~åÇ= Ñ~ääI= ïÜÉå= íÜÉ= çÄàÉÅíáîÉ= áë= íç=
ãáåáãáòÉ=íÜÉ=éçéìä~íáçåK=råÇÉê=íáãÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖI=íÜÉ=Ñ~ää=éçéìä~íáçå=ÇÉåëáíó=áë=
ÜáÖÜÉê= íÜ~å= ìåÇÉê= óÉ~êJêçìåÇ= Ü~êîÉëíáåÖK= fí= áë= íÜÉçêÉíáÅ~ääó= éçëëáÄäÉ= íç= ÑáåÇ= é~ê~ãÉíÉê=
ÅçãÄáå~íáçåë=ìåÇÉê=ïÜáÅÜ=íáãÉJÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ=éÉêÑçêãë=Éèì~ä=çê=ÄÉííÉê=íÜ~å=óÉ~êJ
êçìåÇ= Ü~êîÉëíáåÖW= ~í= ÜáÖÜ= î~äìÉë= çÑ= ã~ñáãìã= ÖêçïíÜ= ê~íÉ= Eoã~ñFI= íÜÉ= ëíêÉåÖíÜ= çÑ= ÇÉåëáíó=
ÇÉéÉåÇÉåÅÉ=áë=ëìÅÜ=íÜ~í=äçëëÉë=ÇìêáåÖ=ëìããÉê=~åÇ=Ñ~ää=Ü~îÉ=ÄÉÅçãÉ=áêêÉäÉî~åíK==
=
qÜÉ= íáãÉ= ÇáÑÑÉêÉåíá~íÉÇ= ëíê~íÉÖó= áë= ìåÑ~îçìê~ÄäÉ= áå= Åçãé~êáëçå= íç= ~= óÉ~êJêçìåÇ= ëíê~íÉÖó=
ìåÇÉê=íÜÉ=Ü~êîÉëí=éêçéçêíáçåë=ëíìÇáÉÇK=mê~ÅíáÅ~ääóI= áí= áë=~å=ÉñéÉåëáîÉ=çê=çíÜÉêïáëÉ= áåÑÉ~ëáÄäÉ=
ëíê~íÉÖó=íç=áãéäÉãÉåí=áå=~=éìêÉ=ÑçêãK==

pé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖpé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖpé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖpé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ====
qÜÉ=Ñáå~ä=éçéìä~íáçå=äÉîÉä=çÑ=~å=ìåÜ~êîÉëíÉÇ=éçéìä~íáçå=áë=äçïÉê=ïÜÉå=åÉáÖÜÄçìêáåÖ=ÅÉääë=~êÉ=
Ü~êîÉëíÉÇK=dáîÉå=çìê=ÄÉëí=Éëíáã~íÉë=Ñçê=ÇáëéÉêë~ä=~åÇ=~=Ü~êîÉëí=éêçéçêíáçå=çÑ=NMB=éÉê=íáãÉ=
ëíÉéI=íÜÉ=ÉÑÑÉÅí=çÑ=Ü~êîÉëíáåÖ=åÉáÖÜÄçìêáåÖ=ÅÉääë=áë=ÅäÉ~êäó=ÇÉíÉÅí~ÄäÉ=~í=Çáëí~åÅÉë=áå=íÜÉ=çêÇÉê=
çÑ=N=âãK=eáÖÜÉê=ÇáëéÉêë~ä=~åÇ=ÜáÖÜÉê=Ü~êîÉëí=éêçéçêíáçåë=ïáää=êÉëìäí=áå=ä~êÖÉê=ÉÑÑÉÅí=Çáëí~åÅÉëK=
tÜÉå=~=ëã~ää=ëìÄéçéìä~íáçå=E~êÉ~=ORÜ~F=áë=ìåÜ~êîÉëíÉÇI=~åÇ=ëìêêçìåÇáåÖ=ÅÉääë=~êÉ=Ü~êîÉëíÉÇ=
~í= NMB= éÉê= íáãÉ= ëíÉéI= áíë= ÇÉåëáíó= áë= çåäó= RSB= çÑ= íÜÉ= ÇÉåëáíó= áå= íÜÉ= ëáíì~íáçå= ïÜÉêÉ= áí= áë=
ÉñÅäìëáîÉäó=ëìêêçìåÇÉÇ=Äó=çíÜÉê=ìåÜ~êîÉëíÉÇ=ÅÉääëK=
=
råÇÉê= ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=Ü~êîÉëíáåÖ= íÜÉ=éçéìä~íáçå= áå= íÜÉ=Ü~êîÉëíÉÇ= ÅÉääë= áë= êÉÇìÅÉÇ= íç= ~=
äÉëëÉê= ÇÉÖêÉÉ= íÜ~å= ìåÇÉê= óÉ~êJêçìåÇ= Ü~êîÉëíáåÖ= ~í= íÜÉ= ë~ãÉ= áåíÉåëáíóK= ^åÇ= íÜÉ=
ãÉí~éçéìä~íáçå= ~ë= ~= ïÜçäÉ= áë= éêÉÇáÅíÉÇ= íç= Ü~îÉ= ~= ÜáÖÜ= éçéìä~íáçå= ÇÉåëáíóI= ÅäçëÉ= íç= ïÜ~í=
ïçìäÇ=ÄÉ=~ÅÜáÉîÉÇ=ìåÇÉê=åç=Ü~êîÉëíáåÖ=~í=~ääK=qÜÉ=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖó=áë=éê~ÅíáÅ~ääó=
ÑÉ~ëáÄäÉI=çåäó=çîÉê=ä~êÖÉ=ëÅ~äÉëI=~åÇ=~ë=äçåÖ=~ë=íÜÉ=Ç~ã~ÖÉ=íÜ~í=êÉëìäíë=Ñêçã=ÜáÖÜ=éçéìä~íáçå=
ÇÉåëáíáÉë=áå=ìåÜ~êîÉëíÉÇ=~êÉ~ë=áë=ÄÉäçï=íÜÉ=éìÄäáÅäó=~ÅÅÉéí~ÄäÉ=äÉîÉäK=

jçëí=éêçãáëáåÖ=ã~å~ÖÉãÉåí=~äíÉêå~íáîÉ=Ñçê=íÜÉ=aìíÅÜ=ëáíì~íáçåjçëí=éêçãáëáåÖ=ã~å~ÖÉãÉåí=~äíÉêå~íáîÉ=Ñçê=íÜÉ=aìíÅÜ=ëáíì~íáçåjçëí=éêçãáëáåÖ=ã~å~ÖÉãÉåí=~äíÉêå~íáîÉ=Ñçê=íÜÉ=aìíÅÜ=ëáíì~íáçåjçëí=éêçãáëáåÖ=ã~å~ÖÉãÉåí=~äíÉêå~íáîÉ=Ñçê=íÜÉ=aìíÅÜ=ëáíì~íáçå====
tÉ= ÄÉäáÉîÉ= áí= áë= éçëëáÄäÉ= íç= áåÅêÉ~ëÉ= Ü~êîÉëí= éêçéçêíáçå= ÉîÉêóïÜÉêÉ= áå= íÜÉ=kÉíÜÉêä~åÇë= íç=
ëìÅÜ=~=äÉîÉä=íÜ~í=éçéìä~íáçåë=ÇÉÅäáåÉ=íç=éìÄäáÅäó=~ÖêÉÉÇ=äçï=äÉîÉäëI=ïáíÜçìí=~å=ÉñÅÉéíáçå~ä=êáëÉ=
áå=Åçëíë=~í= íÜÉ=ãÉÇáìã=çê= äçåÖ=íÉêãK=táíÜáå=íÜÉ=kÉíÜÉêä~åÇë=~åÇ=áå=cä~åÇÉêë=Å~ëÉ=ëíìÇáÉë=
Å~å=ÄÉ=ÑçìåÇ=íç=ëìééçêí=íÜ~í=ëí~íÉãÉåíK==
=
qÜÉ=~åëïÉê=íç=íÜÉ=ìäíáã~íÉ=èìÉëíáçå=ÄÉÜáåÇ=çìê=ëíìÇó=áë=íÜìë=íÜ~í=óÉ~êJêçìåÇ=Ü~êîÉëíáåÖ=~í=
áåíÉåëáîÉ= Ü~êîÉëí= éêçéçêíáçå= ïáää= ÄÉ= íÜÉ= ãçëí= ÉÑÑÉÅíáîÉ= ï~ó= íç= âÉÉé= ãìëâê~íë= ~í= äçï=
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éçéìä~íáçå=ëáòÉK=oÉä~íáîÉ=íç=Ü~êîÉëíáåÖ=~í= áåíÉêãÉÇá~íÉ=Ü~êîÉëí=éêçéçêíáçåë=íÜáë= äÉ~Çë=íç=äÉëë=
~åáã~ä=âáääáåÖI=~åÇ=äçïÉê=áãé~Åí=çå=çíÜÉê=å~íìê~ä=î~äìÉëK=fí=ãáÖÜí=ÉîÉå=ÄÉ=ÅÜÉ~éÉêK=få=ëçãÉ=
é~êíë=çÑ=íÜÉ=kÉíÜÉêä~åÇë=íÜáë=ëáíì~íáçå=Ü~ë=ÄÉÉå=êÉ~ÅÜÉÇI=áå=çíÜÉê=íÜÉ=Ü~êîÉëí=éêçéçêíáçåë=Å~å=
ÑìêíÜÉê= ÄÉ= áåÅêÉ~ëÉÇK= fí= áë= ïçêíÜïÜáäÉ= íç= ÅçåëáÇÉê= ïÜÉíÜÉê= íÜÉ= éçäáÅó= ~áã= Eáå= íÉêãë= çÑ=
éçéìä~íáçå=ëáòÉ=~åÇ=~ÅÅÉéí~ÄäÉ= äÉîÉä=çÑ=Ç~ã~ÖÉF=ëÜçìäÇ=ÄÉ=Éèì~ä=~Åêçëë=íÜÉ=kÉíÜÉêä~åÇëK=fÑ=
åçíI=íÜÉå=íÜÉ=ëé~ÅÉ=ÇáÑÑÉêÉåíá~íÉÇ=ëíê~íÉÖó=Å~å=êÉÖáçå~ääó=ÄÉ=~ééäáÉÇK=

cìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜcìêíÜÉê=êÉëÉ~êÅÜ====
cçê= ÇÉÅáëáçå= ã~âáåÖ= ïÉ= åÉÉÇ= ÄáçäçÖáÅ~ä= áåÑçêã~íáçå= ~åÇ= âåçïäÉÇÖÉ= íÜ~í= áë= åçí= ÇáêÉÅíäó=
ÄáçäçÖáÅ~äK=tÉ=åÉÉÇ=áåëáÖÜí= áå=íÜÉ=Åçëíë=çÑ=Ü~êîÉëíáåÖ=~í=ÇáÑÑÉêÉåí=éêçéçêíáçåë=Ñçê=ÇáÑÑÉêÉåí=
ëÉ~ëçåëI= ä~åÇëÅ~éÉë= ~åÇ= éçéìä~íáçå= ÇÉåëáíáÉëK= ^åÇ= ïÉ= åÉÉÇ= íç= Éëí~ÄäáëÜ= íÜÉ= êÉä~íáçåëÜáé=
ÄÉíïÉÉå=éçéìä~íáçå=ÇÉåëáíó=çå=íÜÉ=çåÉ=Ü~åÇ=~åÇ=ÉÅçåçãáÅ~ä=Ç~ã~ÖÉ=çê= ë~ÑÉíóJêáëâ=çå= íÜÉ=
çíÜÉê=Ü~åÇK=^=Ñáå~ä=Åçåëíê~áåí=íÜ~í=åÉÉÇë=íç=ÄÉ=èì~åíáÑáÉÇ=áë=íÜÉ=éìÄäáÅäó=~ÅÅÉéí~ÄäÉ=äÉîÉä=çÑ=
Ç~ã~ÖÉ=éÉê=êÉÖáçå=çÑ= áåíÉêÉëíK=qÜÉëÉ=~ëéÉÅíë=~êÉ= áÇÉåíáÑáÉÇ=~ë=íÜÉ=ã~àçê=Ö~éë= áå=âåçïäÉÇÖÉ=
íÜ~í=Ü~ãéÉê=éêçéÉê=éçäáÅó=ã~âáåÖ=~í=íÜáë=ãçãÉåíK=
=
fí= áë=ãçêÉ= ~Çîáë~ÄäÉ= íç= ëíìÇó= íÜÉ= êÉä~íáçåëÜáé= ÄÉíïÉÉå= Ç~ã~ÖÉ= ~åÇ= éçéìä~íáçå= ëáòÉ= ìåÇÉê=
ÅçåíêçääÉÇ= ÅáêÅìãëí~åÅÉëI= ÄÉÑçêÉ= ÉñéÉêáãÉåíáåÖ=ïáíÜ= ëé~ÅÉ= ÇáÑÑÉêÉåíá~íÉÇ= Ü~êîÉëíáåÖ= çê= åçí=
Ü~êîÉëíáåÖ=çîÉê=ä~êÖÉ=~êÉ~ëK=
=
tÉ=~ÇîáëÉ=íç=ÅçåíáåìÉ=íÜÉ=ÅìêêÉåí=ã~å~ÖÉãÉåíI=~åÇ=íç=íÉëí=çìê=ÜóéçíÜÉëáë=íÜ~í=áåíÉåëáÑóáåÖ=
Ü~êîÉëí=ïáää= äÉ~Ç=íç= äçïÉê=åìãÄÉêë=çÑ=~åáã~äë=âáääÉÇ= áå=íÜÉ=ãÉÇáìã=íÉêã=~åÇ=ïáää=ÄÉ=ãçêÉ=
ÅçëíJÉÑÑÉÅíáîÉ=íÜ~å=ãçêÉ=ÉñíÉåëáîÉ=Ü~êîÉëí=éêçéçêíáçåëK=få=íÜÉ=ÉñéÉêáãÉåí=Ü~êîÉëí=éêçéçêíáçåë=
åÉÉÇ=íç=ÄÉ=ã~åáéìä~íÉÇ=áå=~=ÅçåëáëíÉåí=ï~ó=
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QKQKQKQK pvkqebpbpvkqebpbpvkqebpbpvkqebpb====

få=ÇÉ=îççêÖ~~åÇÉ=íïÉÉ=âÉêåÇÉäÉå=î~å=ÇÉòÉ=ê~ééçêí~ÖÉ=EÜççÑÇëíìââÉå=O=Éå=PF= áë=ìáíÖÉïÉêâí=
ÜçÉ=ïÉ=Çççê=ÉÉå=ëí~íáëíáëÅÜÉ=~å~äóëÉ=î~å=ÇÉ=î~åÖëíÖÉÖÉîÉåë=Éå=ÉÉå=ëáãìä~íáÉëíìÇáÉ=íçí=çåòÉ=
ÄÉîáåÇáåÖÉå=òáàå=ÖÉâçãÉåK=eáÉêçåÇÉê=î~ííÉå=ïÉ=òÉ=ë~ãÉå=Éå=âçãÉå=ïÉ=íçí=çîÉêâçÉéÉäÉåÇÉ=
ÅçåÅäìëáÉë=Éå=~~åÄÉîÉäáåÖÉåI=ÖÉâçééÉäÇ=~~å=ÇÉ=ÇçÉäÉå=ìáí=ÇÉ=áåäÉáÇáåÖK==
=

QKNKQKNKQKNKQKNK pq^qfpqfp`eb=^k^ivpbpq^qfpqfp`eb=^k^ivpbpq^qfpqfp`eb=^k^ivpbpq^qfpqfp`eb=^k^ivpb====erfafdb=s^kdpqbkerfafdb=s^kdpqbkerfafdb=s^kdpqbkerfafdb=s^kdpqbk====

aÉ= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= áë= ìáíÖÉîçÉêÇ= çã= ÇÉ= êÉÉÇë= ÄÉëí~~åÇÉ= ÖÉÖÉîÉåë= ìáí= ÜÉí= î~åÖëíJ
êÉÖáëíê~íáÉëóëíÉÉã= î~å= ÇÉ= ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ= íÉ= ÖÉÄêìáâÉå= îççê= ÜÉí= ëÅÜ~ííÉå= î~å=
ÇÉéçéìä~íáÉçãî~åÖK=få=îÉÉä=î~å=ÇÉ=îççêÖ~~åÇÉ=ëíìÇáÉë=áë=ÖÉÄäÉâÉå=Ç~í=Éê=ÖÉÉå=áåòáÅÜí=áë=áå=ÇÉ=
çãî~åÖ=î~å=ÇÉ=éçéìä~íáÉë=áå=ÇÉ=îÉêëÅÜáääÉåÇÉ=ÇÉäÉå=î~å=kÉÇÉêä~åÇK=a~í=ã~~âí=ÜÉí=ãçÉáäáàâ=
çã= ÇÉ= ÉÑÑÉÅíáîáíÉáí= î~å= ÇÉ= ÄÉëíêáàÇáåÖ= íÉ= ÄÉççêÇÉäÉåI= çÑ= çã= íÉ= ÄÉÖêáàéÉå= ÜçÉ= ëÅÜ~ÇÉI= çÑ=
îÉáäáÖÜÉáÇëêáëáÅçÛëI=ë~ãÉåÜ~åÖÉå=ãÉí=ÜÉí=~~åí~ä=jìëâìëê~ííÉåK==
=
lçâ=îççê=ÜÉí=çéòÉííÉå=î~å=îÉäÇéêçÉîÉå=Éå=îççê=ÜÉí=ÄÉäÉáÇ=íÉå=~~åòáÉå=î~å=ÄÉëíêáàÇáåÖ=áë=ÜÉí=
åçÇáÖ=çã=ÇÉ=ïÉêâÉäáàâÉ=~~åí~ääÉå=jìëâìëê~ííÉå=íÉ=âÉååÉåI=Éå=ï~í=ÇÉ=î~êá~íáÉ=Ç~~êáå=áëK=qçí=
çé= ÜÉÇÉå= ïÉêÇ= ÇÉ= äçâ~äÉ= ÚÄÉëãÉííáåÖëÖê~~ÇÛ= çÑI= áå= ÄÉíÉêÉ= ïççêÇÉåI= ÇÉ= çãî~åÖ= î~å= ÜÉí=
ãìëâìëê~ííÉåéêçÄäÉÉãI=ÄÉççêÇÉÉäÇ=~~å=ÇÉ=Ü~åÇ=î~å=ÜÉí=~~åí~ä=î~åÖëíÉå=éÉê=ììê=çÑ=éÉê=âã=
çÉîÉêäÉåÖíÉK=a~í=áë=ïÉäáëï~~ê=ÉÉå=~äÖÉãÉÉå=~~åî~~êÇÉ=áåÇÉñ=î~å=ÇÉ=éçéìä~íáÉçãî~åÖI=ã~~ê=áë=
çã= ÇáîÉêëÉ= êÉÇÉåÉå= éêçÄäÉã~íáëÅÜK= aÉ= ÄÉä~åÖêáàâëíÉ= êÉÇÉå= áë= Ç~í= ÇÉ= êÉä~íáÉ= íìëëÉå= ÇÉòÉ=
áåÇÉñÉå= Éå= éçéìä~íáÉçãî~åÖ= åáÉí= ÉÉåÇìáÇáÖ= áëW= ëéÉÅáÑáÉâÉ= ï~~êÇÉå= âìååÉå= é~ëëÉå= Äáà=
ãÉÉêÇÉêÉ=éçéìä~íáÉåáîÉ~ìëK==
=
låòÉ=îÉêçåÇÉêëíÉääáåÖ=ï~ë=Ç~í=ïÉ=~~å=ÇÉ=Ü~åÇ=î~å=ÇÉ=êÉÉâë=î~å=î~åÖëíÉå=Éå=ÖÉ≥åîÉëíÉÉêÇÉ=
ìêÉå=éÉê=ÉÉåÜÉáÇ=çééÉêîä~â=EçÑ=éÉê=âã=ï~íÉêÖ~åÖFI=ÉÉå=êÉÅçåëíêìÅíáÉ=òçìÇÉå=âìååÉå=ã~âÉå=
î~å=ÇÉ=éçéìä~íáÉçãî~åÖ=áå=ÜÉí=îÉêäÉÇÉåK=a~í=áë=ççâ=ÖÉäìâíI=ã~~ê=ÇÉ=ÄÉíêçìïÄ~~êÜÉáÇ=î~å=ÇáÉ=
êÉÅçåëíêìÅíáÉë=â~å=áå=ÇÉ=íçÉâçãëí=åçÖ=ëíÉêâ=îÉêÄÉíÉêÇ=ïçêÇÉå=Çççê=ÄÉíÉê=ÖÉÄêìáâ=íÉ=ã~âÉå=
î~å=•ääÉ=ÖÉêÉÖáëíêÉÉêÇÉ=áåÑçêã~íáÉK==

oÉÅçåëíêìÅíáÉ=éçéìä~íáÉçãî~åÖoÉÅçåëíêìÅíáÉ=éçéìä~íáÉçãî~åÖoÉÅçåëíêìÅíáÉ=éçéìä~íáÉçãî~åÖoÉÅçåëíêìÅíáÉ=éçéìä~íáÉçãî~åÖ====
bê=ïçêÇí=îÉêçåÇÉêëíÉäÇ=Ç~í=ÇÉ=à~~êäáàâëÉ=ÖêçÉá=î~å=ÇÉ=jìëâìëê~ííÉåéçéìä~íáÉ=ÉîÉåêÉÇáÖ=áë=ãÉí=
ÜÉí= ~~åí~ä=ÇáÉêÉå=Ç~í= òáÅÜ=â~å=îççêíéä~åíÉå= EÉñéçåÉåíáØäÉ=ÖêçÉáFK=^äë= Éê=ïÉáåáÖ=ÇáÉêÉå=òáàå=
òìääÉå=Éê=ãáåÇÉê= àçåÖÉå=ÖÉÄçêÉå=ïçêÇÉå=Ç~å=~äë= Éê= îÉÉä= òáàåK=_áà=ÜçÖÉ=ÇáÅÜíÜÉÇÉå=âìååÉå=
éêçÅÉëëÉå= çéíêÉÇÉå= ï~~êÇççê= ÇÉ= å~íììêäáàâÉ= éçéìä~íáÉÖêçÉá= ïçêÇí= ÖÉêÉãÇ=
EÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=ÖÉãçÇÉääÉÉêÇ=ãÉí=äçÖáëíáëÅÜÉ=ÖêçÉáFK=bê=âçãí=ÖÉÄêÉâ=~~å=êìáãíÉI=
~~å= îçÉÇëÉäI= éêÉÇ~íáÉ= ïçêÇí= ÄÉä~åÖêáàâÉêI= çÑ= Éê= íêÉÇÉå= ãÉÉê= òáÉâíÉë= çéK= aáí= òáàå= Ä~ë~äÉ=
ÄáçäçÖáëÅÜÉ=éêçÅÉëëÉåI=ÇáÉ=ççâ=Äáà=jìëâìëê~ííÉå=òáàå=~~åÖÉíççåÇK=sÉêÇÉê=îÉêçåÇÉêëíÉääÉå=ïÉ=
Ç~í=ÇÉ=î~åÖëíëåÉäÜÉáÇ=ÖÉêÉä~íÉÉêÇ=áë=~~å=ÇÉ=éçéìä~íáÉçãî~åÖI=ÜÉíòáà=ÉîÉåêÉÇáÖI=ÜÉíòáà=îçäÖÉåë=
ÇÉ=ïÉí=î~å=ÇÉ=îÉêãáåÇÉêÇÉ=ãÉÉêçéÄêÉåÖëíK==
=
tÉ=Ö~~å=Éêî~å=ìáí=Ç~í=ÇÉ=éçéìä~íáÉ=~~å=ÜÉí=ÉáåÇ=î~å=Éäâ=à~~ê=ÖÉäáàâ=áë=~~å=ÇÉ=éçéìä~íáÉçãî~åÖ=
áå=ÜÉí=îçêáÖÉ=à~~êI=éäìë=ÇÉ=å~íììêäáàâÉ=éçéìä~íáÉÖêçÉáI=ãáåìë=ÇÉ=î~åÖëíÉåK=lé=Ä~ëáë=î~å=ÇÉòÉ=
Ä~ë~äÉ=ÄáçäçÖáëÅÜÉ=éêçÅÉëëÉå=éêçÄÉêÉå=ïÉ=ÇÉ=à~~êäáàâëÉ=éçéìä~íáÉåáîÉ~ìë=íÉ=êÉÅçåëíêìÉêÉåK=^äë=
ïÉ=ÇÉ=éêçÅÉëëÉå= áå=ïáëâìåÇáÖÉ= ÑçêãìäÉë= î~ííÉåI=âìååÉå=ïÉ=ÇÉ=åçÖ=çåÄÉâÉåÇÉ=é~ê~ãÉíÉêë=
î~å=ÇáÉ=ÑçêãìäÉë=ëÅÜ~ííÉå=~~å=ÇÉ=Ü~åÇ=î~å=ÇÉ=ÄÉëÅÜáâÄ~êÉ=Ç~í~êÉÉâëÉåK=aáÉ=Ç~í~êÉÉâëÉå=òáàå=
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ON= à~~ê= ä~åÖI=Éå=ÜÉÄÄÉå=Çìë=ON=Ç~í~éìåíÉåK=^ÑÜ~åâÉäáàâ= î~å=ÇÉ= ÑçêãìäÉë=ÇáÉ=ïÉ=ÖÉÄêìáâÉå=
ãçÉíÉå=ïÉ=Ç~~êìáí=ÇêáÉ=íçí=îáàÑ=é~ê~ãÉíÉêë=ëÅÜ~ííÉåK=bÉå=ëáãéÉäÉ=ëÉí=î~å=ÑçêãìäÉë=ÅçãÄáåÉÉêí=
ÄáàîççêÄÉÉäÇ= ÉñéçåÉåíáØäÉ= ÖêçÉá= ãÉí= ÉÉå= î~åÖëíëåÉäÜÉáÇ= ÇáÉ= ÉîÉåêÉÇáÖ= áë= ~~å= ÇÉ=
éçéìä~íáÉçãî~åÖK= _áà= ÇáÉ= ÅçãÄáå~íáÉ= ãçÉíÉå= ïÉ= ÇêáÉ= é~ê~ãÉíÉêë= ëÅÜ~ííÉåK= aÉ=
áåÖÉïáââÉäÇëíÉ= ÅçãÄáå~íáÉ= áë= ÇáÉ= î~å= ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÉ= ÖêçÉá= ãÉí= ÉÉå= ~ÑåÉãÉåÇÉ=
î~åÖëíëåÉäÜÉáÇK==
=
tÉ= ÜÉÄÄÉå= îáàÑ= ëÉíë= î~å= ÑçêãìäÉë= ìáíÖÉïÉêâí= ÇáÉ= íçÉé~ëÄ~~ê= òçìÇÉå= âìååÉå= òáàå= çé= ÇÉ=
à~~êäáàâëÉ=Ç~í~=ìáí=ÜÉí=î~åÖëíêÉÖáëíê~íáÉ=ëóëíÉÉãK=fÉÇÉêÉ=ëÉí=åçÉãÉå=ïÉ=ÉÉå=ÚãçÇÉäÛK=eÉí=ÉÉêëíÉ=
ãçÇÉä= áë=ÜÉí= ëáãéÉäëíÉI=çãÇ~í=ÜÉí=ÇÉ=ãáåëíÉ=é~ê~ãÉíÉêë=ÜÉÉÑíK=a~í= áë=ÜÉí= ÚåìäãçÇÉäÛK=eÉí=
îáàÑÇÉ= ÜÉÉÑí= ÇÉ= ãÉÉëíÉ= é~ê~ãÉíÉêë= Éå= áë= ÜÉí= ãÉÉëí= ÅçãéäÉñK= bê= ïçêÇÉå= îÉêëÅÜÉáÇÉåÉ=
~~åå~ãÉë=ÉñéäáÅáÉí=ÖÉã~~âí=áå=é~ê~Öê~~Ñ=OKOKOK==

_ÉéÉêâáåÖ_ÉéÉêâáåÖ_ÉéÉêâáåÖ_ÉéÉêâáåÖ====î~å=ÇÉ=ÖÉÖÉîÉåëî~å=ÇÉ=ÖÉÖÉîÉåëî~å=ÇÉ=ÖÉÖÉîÉåëî~å=ÇÉ=ÖÉÖÉîÉåë====
tÉ=ÜÉÄÄÉå=ëäÉÅÜíë=ÉÉå=ÇÉÉä=î~å=ÇÉ=Ç~í~=ìáí=ÜÉí=î~åÖëíêÉÖáëíê~íáÉ=ëóëíÉÉã=ÄÉåìíI=çãÇ~í=ÜÉí=
éêáã~áêÉ=ÇçÉä=ï~ë=íÉ=âìååÉå=ÄÉççêÇÉäÉå=çÑ=Çáí=íóéÉ=~å~äóëÉ=òáåîçä=áëI=ÖÉÖÉîÉå=ÇÉ=âï~äáíÉáí=î~å=
ÇÉ=ÄÉëÅÜáâÄ~êÉ=ÖÉÖÉîÉåëK=tÉ=ÜÉÄÄÉå=çåë=ÄÉéÉêâí=íçí=ÖÉÖÉîÉåë=çé=à~~êÄ~ëáë=îççê=ÉÉå=ëÉäÉÅíáÉ=
î~å=ììêÜçââÉå=áå=kÉÇÉêä~åÇK=aÉòÉ=ììêÜçââÉå=òáàå=ê~åÇçã=ÖÉëÉäÉÅíÉÉêÇK=mÉê=ÄçÇÉãíóéÉ=òáàå=
Éê= PM= íÉê= ÄÉççêÇÉäáåÖ= ~~å= ÇÉ= êÉÖáçå~äÉ= Åç∏êÇáå~íçêÉå= î~å= ÇÉ= ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=
îççêÖÉäÉÖÇK=lé= Ä~ëáë= î~å= Üìå= ~ÇîáÉë= òáàå= Éê= OM= ììêÜçââÉå=~ÑÖÉî~ääÉåI= çãÇ~í= Éê= ÇìáÇÉäáàâÉ=
êÉÇÉåÉå=ï~êÉå=ï~~êçã=òÉ=îççê=ÇÉòÉ=~å~äóëÉ=ãáåÇÉê=ÖÉëÅÜáâí=òçìÇÉå=òáàåK=aÉ=ÄÉä~åÖêáàâëíÉ=
êÉÇÉåÉå= ï~êÉå= ~F= Ç~í= áããáÖê~íáÉ= ÉÉå= ÖêçíÉ= êçä= ëéÉÉäí= áå= ÜÉí= ÄÉíêÉÑÑÉåÇÉ= ììêÜçâ= Éå= Ç~í=
áããáÖê~íáÉ= îÉÉä=ÖêçíÉê=ïÉêÇ=ÖÉ~ÅÜí=Ç~å=ÇÉ= ÉãáÖê~íáÉ=Éå=ÄF=Ç~í= Éê= ~~åïáàòáåÖÉå=òáàå=Ç~í=ÇÉ=
ÖÉÖÉîÉåëáåîçÉê=ÖÉÄêÉââáÖ=áë=ÖÉïÉÉëí=ÖÉÇìêÉåÇÉ=ÉÉå=ÇÉÉä=î~å=ÇÉ=êÉÉâëK=få=íçí~~ä=òáàå=ÖÉÖÉîÉåë=
î~å=ÜçåÇÉêÇ=ììêÜçââÉå=ÖÉÄêìáâíK=

^~åé~ëëÉå=ãçÇÉääÉå^~åé~ëëÉå=ãçÇÉääÉå^~åé~ëëÉå=ãçÇÉääÉå^~åé~ëëÉå=ãçÇÉääÉå====
aÉ=ãçÇÉääÉå=òáàå=~~åÖÉé~ëí=Çççê=~ääÉêäÉá=ÅçãÄáå~íáÉë=î~å=é~ê~ãÉíÉêë=çé=ÉÉå=ëäáããÉ=ã~åáÉê=
ìáí= íÉ= éêçÄÉêÉå= EáíÉê~íáÉÑ= ãçÇÉääÉêÉåFK= aÉ= ÄÉëí= é~ëëÉåÇÉ= é~ê~ãÉíÉêï~~êÇÉå= ïÉêÇÉå=
î~ëíÖÉäÉÖÇK=sççê=RMB=î~å=ÇÉ=ììêÜçââÉå=ï~ë=ÇÉ=ìáíâçãëí=î~å=ÇÉ=çéíáã~äáë~íáÉ=åáÉí=ÄêìáâÄ~~êK=
sççê=ÉÉå=ÇÉÉä=âï~ã=Çáí=çãÇ~í=ÇÉ=ÖÉÑçêãìäÉÉêÇÉ=ãçÇÉääÉå=åáÉí=ÖçÉÇ=é~ëëÉåI=îççê=ÉÉå=~åÇÉê=
ÇÉÉä= çãÇ~í= îççê= ëçããáÖÉ= ììêÜçââÉå= ÇÉ= ÄÉëí= é~ëëÉåÇÉ= é~ê~ãÉíÉêï~~êÇÉå= ÄáçäçÖáëÅÜ= åáÉí=
êÉäÉî~åí= òáàåK= aÉåâ= Ç~å= ÄáàîççêÄÉÉäÇ= ~~å= ï~~êÇÉå= îççê= å~íììêáàâÉ= éçéìä~íáÉÖêçÉá= ÇáÉ= òµ=
ÉñíêÉÉã=ÜççÖ=òáàåI=Ç~í=òÉ=åáÉí=ãÉí=ÇÉ=äáíÉê~íììê=çÑ=ÇÉ=éê~âíáàâ=íÉ=íÉ=êáàãÉå=òáàåK=eÉí=çé=¨¨å=å~=
ëáãéÉäëíÉ= ãçÇÉä= äÉîÉêÇÉ= é~ê~ãÉíÉêï~~êÇÉå= ÇáÉ= ÄáçäçÖáëÅÜ= êÉäÉî~åí= äáàâÉå= îççê= QU=
~íä~ëÄäçââÉåK=_áà=Çáí=ãçÇÉä=ëéÉÉäí=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=ÖÉÉå=êçäI=Éå=áë=ÇÉ=î~åÖëíëåÉäÜÉáÇ=
ëáãéÉäïÉÖ=ÉîÉåêÉÇáÖ=ãÉí=éçéìä~íáÉ=çãî~åÖK=bÉå=ãçÇÉä=ãÉí=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=é~ëíÉ=
OT=âÉÉê=çé=ÉÉå=ÄáçäçÖáëÅÜ=òáåîçääÉ=ã~åáÉêI= Éå=ï~ë= áå=NT=ÖÉî~ääÉå= ëáÖåáÑáÅ~åí=ÄÉíÉê=Ç~å=ÜÉí=
ãçÇÉä=òµåÇÉê=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇK==
=
aÉ= îáÉêÇÉ= ãçÇÉäî~êá~åíI= ï~~êÄáà= ÇÉ= î~åÖëíëåÉäÜÉáÇ= åáÉíJäáåÉ~áê= ãÉí= éçéìä~íáÉçãî~åÖ=
ë~ãÉåÜ~åÖíI= äÉîÉêÇÉ= ï~í= çåë= ÄÉíêÉÑí= íÉ= îÉÉä= ÄáçäçÖáëÅÜ= åáÉíJêÉäÉî~åíÉ= ìáíâçãëíÉå= çé= çã=
îÉêÇÉê=~~åÇ~ÅÜí=~~å=íÉ=ÄÉëíÉÇÉåK=qáàÇÉåë=ÇÉ=~å~äóëÉ= áë=ÇìáÇÉäáàâ=ÖÉïçêÇÉå=Ç~í=ÜÉí=ëÅÜ~ííÉå=
î~å=ÇÉ=é~ê~ãÉíÉêë=î~å=ÜÉí=ãÉÉëí=áåÖÉïáââÉäÇÉ=ãçÇÉäI=ãÉí=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=Éå=åáÉíJ
äáåÉ~áêÉ=î~åÖëíëåÉäÜÉáÇI=çã=ÇÉòÉäÑÇÉ=êÉÇÉå=åáÉí=òáåîçä=òçì=òáàåK=eÉí=ÉÉåîçìÇáÖëíÉ=ãçÇÉäI=ÜÉí=
Çççê=çåë=ÖÉÑçêãìäÉÉêÇÉ= ÚåìäãçÇÉäÛI= âçå=åáÉí=ïçêÇÉå=ÖÉçéíáã~äáëÉÉêÇ=çãÇ~í= Éê= îççê= áÉÇÉêÉ=
ãçÇÉäìáíâçãëí=ãÉÉêÇÉêÉ=ÅçãÄáå~íáÉë=î~å=é~ê~ãÉíÉêï~~êÇÉå=ãçÖÉäáàâ=ï~êÉåK=a~í= áë=ÉÅÜíÉê=
~ääÉÉå= ã~~ê= ÉÉå= ÄÉäÉããÉêáåÖ= îççê= ÉÉå= ÑçêãÉÉä= ëí~íáëíáëÅÜ= ÄÉïáàë= Ç~í= ÇÉ= áåòÉí= î~å= ìêÉå=
ÄÉëíêáàÇáåÖ=áå=ÜÉí=îÉäÇ=Éê=íçÉ=ÇçÉíK=
=
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_Éíêçìï_Éíêçìï_Éíêçìï_ÉíêçìïÄ~~êÜÉáÇÄ~~êÜÉáÇÄ~~êÜÉáÇÄ~~êÜÉáÇ====
få= ÜçÉîÉêêÉ= ÇÉ= ÖÉã~~âíÉ= ëÅÜ~ííáåÖÉå= ÄÉíêçìïÄ~~ê= òáàå= áë= å~íììêäáàâ= ÉÉå= ÄÉä~åÖêáàâÉ= îê~~ÖK=
sççêçéÖÉëíÉäÇ= ãçÉí= ïçêÇÉå= Ç~í= òÉ= çé= ÉÉå= çÄàÉÅíáÉîÉ= ïáàòÉI= îçäÖÉåë= ÉÉå= äçÖáëÅÜÉ= Éå=
ëí~íáëíáëÅÜ= îÉê~åíïççêÇÉ= éêçÅÉÇìêÉ= òáàå= îÉêâêÉÖÉåK= bê= òáàå= ÉÅÜíÉê= çé= Çáí= ãçãÉåí= ÖÉÉå=
ÄÉíêçìïÄ~êÉ=ÖÉÖÉîÉåë=çã=ÇÉ=ëÅÜ~ííáåÖÉå=~~å=íÉ=áàâÉåK=eÉí=áë=ÇìáÇÉäáàâ=Ç~í=ÇÉ=ã~íÉ=î~å=ÇÉí~áä=
î~å= ÇÉ= ÖÉÄêìáâíÉ= ÖÉÖÉîÉåë= ÖÉêáåÖ= áëK=bê= áë= ÖÉÉå= ÖÉÄêìáâ= ÖÉã~~âí= î~å= ÇÉ= ëéêÉáÇáåÖ= î~å= ÇÉ=
î~åÖëíÉå= çîÉê= ÜÉí= à~~êK= dÉòáÉå= ÇÉ= çéÇê~ÅÜí= Éå= ÇÉ= ÄÉëÅÜáâÄ~êÉ= íáàÇ= áë= Ç~~ê= ÄÉïìëí= îççê=
ÖÉâçòÉåI= ã~~ê= ÜÉí= áë= ïÉä= ÉÉå= ã~åÅç= Ç~íI= ÄáàîççêÄÉÉäÇI= ÇÉ= ÜÉêâÉååáåÖ= î~å=
ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=òçì=âìååÉå=ÄÉäÉããÉêÉåK= få= ~~åîìääáåÖ=Ç~~êçé= áë=ççâ= áåÑçêã~íáÉ=
çîÉê=ÇÉ=äÉÉÑíáàÇëîÉêÇÉäáåÖ=î~å=ÇÉ=ÖÉî~åÖÉå=jìëâìëê~ííÉå=ÖÉïÉåëíK=eÉí=îÉêÇáÉåí=~~åÄÉîÉäáåÖ=
ÇÉ=ãçÇÉääÉå=å~ÇÉê=íÉ=ëéÉÅáÑáÅÉêÉå=áå=íáàÇ=Éå=êìáãíÉ=Éå=òÉ=íÉ=íçÉíëÉå=~~å=îÉäÇÖÉÖÉîÉåëK==

qÉå=~~åòáÉå=î~å=åçêãÉêáåÖqÉå=~~åòáÉå=î~å=åçêãÉêáåÖqÉå=~~åòáÉå=î~å=åçêãÉêáåÖqÉå=~~åòáÉå=î~å=åçêãÉêáåÖ====
bÉå= åÉîÉåÇçÉä= î~å= ÇÉòÉ= ãçÇÉääÉêáåÖ= ï~ë= çã= íÉ= âçãÉå= íçí= ÉÉå= ÄÉíÉêÉ= çåÇÉêÄçìïÇÉ=
åçêãÉêáåÖK=kçêãÉêáåÖ= ëí~~í= îççê= ÉÉå= ëíÉäëÉä= î~å= ÄÉîáåÇáåÖÉå= Éå= âÉåÖÉí~ääÉå= ï~~êãÉÉ= ÇÉ=
i``j= Éå= ÇÉ= êÉÖáçå~äÉ= Åç∏êÇáå~íçêÉå= ÇÉ= íçÉïáàòáåÖ= î~å= ~êÄÉáÇëáåòÉí= çÄàÉÅíáÉÑ= âìååÉå=
ìáíîçÉêÉåK= få= ÇÉ= éê~âíáàâ= Ö~~í= ãÉå= Éêî~å= ìáí= Ç~í= ÜÉí= ~~åí~ä= áå= íÉ= òÉííÉå= ìêÉå= ë~ãÉå= òçì=
ãçÉíÉå=Ü~åÖÉå=ãÉí=çÉîÉêäÉåÖíÉ=Éå=ÄçÇÉãíóéÉK=ráí=ÇÉ=ÜáÉê=ÄÉëíìÇÉÉêÇÉ=ÜáëíçêáëÅÜÉ=ÖÉÖÉîÉåë=
ÄäáàâíI=Ç~í=ÇáÉ=ÖÉÇ~ÅÜíÉÖ~åÖ=âäçéíK=eÉí=~~åí~ä=áå=íÉ=òÉííÉå=ìêÉå=ãçÉí=~ÑÜ~åÖÉå=î~å=ÇÉ=ÜìáÇáÖÉ=
éçéìä~íáÉçãî~åÖI=ÇáÉ= áë= ~Ñ= íÉ= äÉáÇÉå=ìáí=ÇÉ=ÜáëíçêáëÅÜÉ= êÉÉâë= î~å=î~åÖëíÉå=Éå=ÖÉ≥åîÉëíÉÉêÇÉ=
ìêÉåI=Éå=ÜÉí=ÄÉççÖÇÉ=ÇçÉäK=aÉ=áå=ÇÉòÉ=ëíìÇáÉ=çåíïáââÉäÇÉ=ëóëíÉã~íáÉâ=áë=Ç~~ê=ÉÉå=ÜìäéãáÇÇÉä=
ÄáàK==
=
få=ÉÉå=~é~êíÉ=ëéêÉ~ÇëÜÉÉí=EòáÉ=Äáàä~ÖÉ=P=îççê=ÉÉå=ÄÉëÅÜêáàîáåÖF=òáàå=ÇÉ=ÑçêãìäÉë=ÖÉÖÉîÉå=îççê=
ÇÉ=ììêÜçââÉå=ìáí=ÜççÑÇëíìâ=OI=ï~~ê=ãçÇÉääÉå=òµåÇÉê=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=ÜÉí=ÄÉëíÉ=çé=
é~ëíÉåK=eáÉêãÉÉ=âìååÉå=îççê=ÇÉòÉ=ììêÜçââÉå=îççêëéÉääáåÖÉå=ïçêÇÉå=ÖÉÇ~~å=çîÉê=éçéìä~íáÉJ=
Éå=î~åÖëíçåíïáââÉäáåÖÉåI=~ÑÜ~åâÉäáàâ=î~å=ÜçÉîÉÉä=ìêÉå=Éê=áåÖÉòÉí=ïçêÇÉåK=eÉí=åççÇò~âÉäáàâ=
~~åí~ä= áå= íÉ= òÉííÉå= ìêÉå= â~å= ~äÇìë=ïçêÇÉå= ÖÉëÅÜ~í= ÖÉÖÉîÉå= ÉÉå= ÄÉé~~äÇÉ= ÇçÉäéçéìä~íáÉ= çÑ=
~~åí~ä= î~åÖëíÉå= éÉê= ììêK= aÉ= ëí~íìë= î~å= ÇÉòÉ= ëéêÉ~ÇëÜÉÉí= áë= Ç~í= òáà= áääìëíêÉÉêí= ï~í= ÇÉ=
ãçÖÉäáàâÜÉÇÉå=òáàå= î~å=Çáí= íóéÉ=ãçÇÉääÉå=îççê=ÇÉ=éê~âíáàâK=wçåÇÉê= ÉÉå=îÉêÄÉíÉêáåÖ=î~å=ÇÉ=
~ÅÜíÉêäáÖÖÉåÇÉ= ãçÇÉääÉå= Éå= ÉÉå= î~äáÇ~íáÉ= Ç~~êî~åI= ãçÉí= íçÉé~ëëáåÖ= áå= ÇÉ= éê~âíáàâ= ãÉí=
íÉêìÖÜçìÇÉåÇÜÉáÇ=ÖÉÄÉìêÉåK=
=
eÉí=åççÇò~âÉäáàâ=~~åí~ä=áå=íÉ=òÉííÉå=ìêÉå=â~å=ççâ=ÇáêÉÅí=ìáí=ÇÉ=é~ê~ãÉíÉêë=ïçêÇÉå=ÖÉëÅÜ~íI=
Éå= Ç~í= ÜÉÄÄÉå= ïÉ= ÖÉÇ~~åK= dÉÖÉîÉå= ÇÉ= ÜìáÇáÖÉ= åçêã= EMKOR= îLìF= áë= ÇÉ= ÇçÉäéçéìä~íáÉ=
ÖÉãáÇÇÉäÇ= NKQ= ãìëâìëê~ííÉå= éÉê= âãI= íÉêïáàä= ÇÉ= éçéìä~íáÉ= áå= OMMT= ÖÉãáÇÇÉäÇ= OKR=
ãìëâìëê~ííÉå=éÉê=âã=ï~ëK=aÉ=ÄÉåçÇáÖÇÉ=áåòÉí=çã=ÇÉ=éçéìä~íáÉ=ëí~ÄáÉä=íÉ=ÜçìÇÉå=çé=MKOR=îLì=
ïçêÇí=áåÖÉëÅÜ~í=çé=ÖÉãáÇÇÉäÇ=NKT=ìêÉåLâã=íÉêïáàä=Ç~í=áå=OMMT=NKV=ìêÉåLâã=ï~ëK=_ÉÇÉåâ=Ç~í=
ÇÉòÉ=êÉëìäí~íÉå=µµâ=ãÉí=ÇÉ=åçÇáÖÉ=îççêòáÅÜíáÖÜÉáÇ=ãçÉíÉå=ïçêÇÉå=ÖÉ≥åíÉêéêÉíÉÉêÇI= òçä~åÖ=
ÇÉ=ãçÇÉääÉå=åáÉí=ÖÉî~äáÇÉÉêÇ=Éå=îÉêÄÉíÉêÇ=òáàåK=

`çåÅäìëáÉë=ëí~íáëíáëÅÜÉ=~å~äóëÉ`çåÅäìëáÉë=ëí~íáëíáëÅÜÉ=~å~äóëÉ`çåÅäìëáÉë=ëí~íáëíáëÅÜÉ=~å~äóëÉ`çåÅäìëáÉë=ëí~íáëíáëÅÜÉ=~å~äóëÉ====
låÇ~åâë=ÇÉ=ÉÉêÇÉê=ÖÉåçÉãÇÉ=ÄÉéÉêâáåÖÉå=òáàå=Éê=åì=~ä=ÉÉå=~~åí~ä=ÄÉä~åÖêáàâÉ=ÅçåÅäìëáÉë=íÉ=
íêÉââÉåK==
=

NK aÉ=ÖÉÖÉîÉåë=ìáí=ÜÉí=î~åÖëíêÉÖáëíê~íáÉëóëíÉÉã=äáàâÉå=îççê=ÉÉå=ÇÉÉä=î~å=ÇÉ=ììêÜçââÉå=
òáåîçä=íÉ=áåíÉêéêÉíÉêÉå=íÉ=òáàå=Éå=ÜÉí=îÉêÇáÉåí=~~åÄÉîÉäáåÖ=Çáí=ëéççê=îÉêÇÉê=íÉ=îçäÖÉåK==
=

OK bÉå=ãçÇÉä= òµåÇÉê=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=é~ëí= î~~â=ÄÉíÉê=Äáà=ÇÉ= î~åÖëíÖÉÖÉîÉåë=
ìáí= ÜÉí= kÉÇÉêä~åÇëÉ= î~åÖëíêÉÖáëíê~íáÉëóëíÉÉã= Ç~å= ÉÉå= ãçÇÉä= ã¨í= ÇáÅÜíÜÉáÇëJ
~ÑÜ~åâÉäáàâÜÉáÇK=aáí= â~å=ïçêÇÉå= ÖÉòáÉå= ~äë= ÉÉå= ~~åïáàòáåÖ= Ç~í= ÇÉ= ÇáÅÜíÜÉáÇ= áå= ÇÉ=
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ÖÉëÉäÉÅíÉÉêÇÉ= ììêÜçââÉå= EîÉÉäF= ä~ÖÉê= áë= Ç~å= ÜÉí= åáîÉ~ì= î~å= ÚÇê~~Öâê~ÅÜíÛ= áå= ÉÉå=
çåÄÉëíêÉÇÉå=ëáíì~íáÉK==

=
PK aÉ=ãçÇÉääÉå= çåÇÉêëíÉìåÉå= ÇÉ= ëíÉääáåÖ= Ç~í= ÜÉí= î~åÖÉå= î~å=jìëâìëê~ííÉå= äÉáÇí= íçí=

ÖÉãáÇÇÉäÇ= ä~ÖÉêÉ=éçéìä~íáÉëI=ã~~ê=ÇÉ=ÑçêãÉäÉ=ëí~íáëíáëÅÜÉ=ÄÉïáàëîçÉêáåÖ=Ç~~êîççê= áë=
åçÖ=åáÉí=êçåÇK=aáí=â~å=áå=ÉÉå=ä~íÉêÉ=Ñ~ëÉ=Çççê=ÇÉ=ãçÇÉääÉå=íÉ=íçÉíëÉå=íÉÖÉå=ÉÉå=~åÇÉê=
ÚåìäãçÇÉäÚ=Ç~å=ïáà=ÜÉÄÄÉå=ÖÉéêçÄÉÉêÇK=

=
QK aÉ=ÖÉëÅÜ~ííÉ=éçéìä~íáÉçãî~åÖ= î~êáÉÉêí=ãÉí= ÇÉ= ÜáëíçêáÉ= î~å= ÄÉëíêáàÇáåÖëáåòÉíI=ã~~ê=

ççâ=ãÉí= çÉîÉêäÉåÖíÉ= Éå= ÄçÇÉãíóéÉK= mçéìä~íáÉë= åÉãÉå= íçÉ=ãÉí= çÉîÉêäÉåÖíÉ= Éå= çé=
îÉÉåÖêçåÇ=òáàå=ÇÉ=ÖÉëÅÜ~ííÉ=éçéìä~íáÉë=ÖêçíÉêK=få=ÜçÉîÉêêÉ=Ç~í=éììê=ÉÉå=ÉÑÑÉÅí=áë=î~å=
îÉêëÅÜáä=áå=çÉîÉêäÉåÖíÉ=ãçÉí=å~ÇÉê=ïçêÇÉå=çåÇÉêòçÅÜíK=ElÉîÉêäÉåÖíÉ=Éå=ÄçÇÉãíóéÉ=
Ü~åÖÉå=å~ìï=ãÉí=Éäâ~~ê=ë~ãÉåKF=
=

RK aÉ=ÖÉëÅÜ~ííÉ=ÇáÅÜíÜÉáÇ=~~å=ãìëâìëê~ííÉå=éÉê=âáäçãÉíÉê=çÉîÉêäÉåÖíÉ=ï~ë=MJS=ÇáÉêÉå=
EãÉÇá~~å=áë=NF=áå=ÇÉÅÉãÄÉê=OMMTK=aÉ=ÖÉëÅÜ~ííÉ=éçéìä~íáÉ=ï~ë=ÉáåÇ=OMMT=ÜÉí=ä~~ÖëíÉ=
ìáí= ÇÉ= éÉêáçÇÉ= NVUTJOMMSK= aáí= âçãí= çîÉêÉÉå= ãÉí= ÇÉ= ~ÑåÉãÉåÇÉ= î~åÖëíÉå= áå= ÇÉ=
ä~~íëíÉ=à~êÉåK=
=

SK få= kÉÇÉêä~åÇ= ÄÉëí~~í= ÖêçíÉ= î~êá~íáÉ= áå= ÇÉ= áåíÉåëáíÉáí= ï~~êãÉÉ= ïçêÇí= ÄÉëíêÉÇÉå=
EÖÉãÉíÉå= ~~å= ÜÉí= ~~åí~ä= ÖÉ≥åîÉëíÉÉêÇÉ= ìêÉå= éÉê= ììêÜçâFK=lçâ= áë= Éê= î~êá~íáÉ= áå= ÇÉ=
çãî~åÖ= î~å= ÇÉ= ãìëâìëê~ííÉåéçéìä~íáÉëK= aÉ= î~êá~íáÉ= áå= áåëé~ååáåÖ= ïçêÇí= åáÉí=
îÉêççêò~~âí=Çççê=ÉÉå=îÉêëÅÜáä=áå=ÇçÉäëíÉääáåÖI=ã~~ê=ÉÉêÇÉê=Çççê=ÉÉå=ÅçãÄáå~íáÉ=î~å=NF=
êÉÖáçå~äÉ= îÉêëÅÜáääÉå= áå= ÄÉëÅÜáâÄ~~êÜÉáÇ= î~å= ãáÇÇÉäÉå= Éå= OF= ÉÉå= çåîçäÇçÉåÇÉ=
çéíáã~äÉ=áåòÉí=Ç~~êî~åK==

=
eÉí=çéíáã~äáëÉêÉå=î~å=ÇÉ=áåòÉí=îÉêÉáëí=áåòáÅÜí=áå=âçëíÉå=Éå=Ä~íÉå=î~å=áåÖÉòÉííÉ=ìêÉå=Äáà=ÉÉå=
ÖÉÖÉîÉå= éçéìä~íáÉ= çãî~åÖK=aáí= òìääÉå= ÇÉ= ÜççÑÇîê~ÖÉå= î~å= îÉêîçäÖçåÇÉêòçÉâ=ãçÉíÉå= òáàåK=
lé=Çáí=éìåí=âçãÉå=ïÉ=ÜáÉêçåÇÉê=åçÖ=íÉêìÖK==

QKOKQKOKQKOKQKOK ====pfjri^qfb=^k^ivpbpfjri^qfb=^k^ivpbpfjri^qfb=^k^ivpbpfjri^qfb=^k^ivpb====

tÉ= ÜÉÄÄÉå= ãçÇÉäëáãìä~íáÉë= ìáíÖÉîçÉêÇ= ãÉí= ÉÉå= ëéÉÅá~~ä= îççê= Çáí= ÇçÉä= çåíïáââÉäÇ=
éçéìä~íáÉÇóå~ãáëÅÜ= ãçÇÉäK= eÉí= ãçÇÉä= áë= çåíïáââÉäÇ= áå= ÉÉå= Ç~~êíçÉ= ÖÉØáÖÉåÇÉ= ëçÑíï~êÉ=
çãÖÉîáåÖI= o^j^p= jÉí~éçé= RKMK= eÉí= ãçÇÉä= áë= êÉä~íáÉÑ= ÉÉåîçìÇáÖI= Éå= ÇÉëÖÉïÉåëí=
çîÉêÇê~~ÖÄ~~ê= îççê= ÖÉÄêìáâ= Çççê= ÇÉ= i``jK= jÉí= å~ãÉ= áå= ÇÉ= ÅçããìåáÅ~íáÉ= Éå= áå= ÜÉí=
îÉêÜÉäÇÉêÉå=î~å=ÇáëÅìëëáÉë=â~å=ÉÉå= ëáãìä~íáÉãçÇÉä= ÉÉå=åìííáÖÉ= êçä= îÉêîìääÉåK=lçâ=îççê=ÜÉí=
îÉêÖÉäáàâÉå= î~å= îÉêëÅÜáääÉåÇÉ= ã~å~ÖÉãÉåí= ëíê~íÉÖáÉØå= ïçêÇí= Çáí= ãçÇÉä= ÖÉëÅÜáâí= ÖÉ~ÅÜíI=
çãÇ~í=ÜÉí=ÜÉäéí=çã=âï~åíáí~íáÉÑ=íÉ=ÇÉåâÉåK==
=
eÉí= ãçÇÉä= ëáãìäÉÉêí= ÇÉ= éçéìä~íáÉçåíïáââÉäáåÖ= î~å= jìëâìëê~ííÉå= áå= íáàÇëí~ééÉå= î~å= ÉÉå=
ëÉáòçÉå= EîáÉê= íáàÇëí~ééÉå= éÉê= à~~êFK= bê= ïçêÇÉå= îÉêëÅÜáääÉåÇÉ= ÇÉÉäéçéìä~íáÉë= çåÇÉêëÅÜÉáÇÉåK=
eÉí=ãçÇÉä= áë=ÖÉîçÉÇ=ãÉí=é~ê~ãÉíÉêë=ìáí=ÇÉ= äáíÉê~íììê= íÉå=~~åòáÉå=î~å=ÖÉÄççêíÉI= ëíÉêÑíÉ= Éå=
ÇáëéÉêëáÉ=EîÉêéä~~íëáåÖÉåFK=lã=ÇÉ=çåòÉâÉêÜÉáÇ= áå=ÇÉ=é~ê~ãÉíÉêë=íçí=ìáíÇêìââáåÖ=íÉ=ÄêÉåÖÉå=
òáàå=ççâ=ëÉíë=î~å=é~ê~ãÉíÉêë=ÖÉÇÉÑáåáÉÉêÇ=ÇáÉ=~äë=ÚéÉëëáãáëíáëÅÜÛI=êÉëéÉÅíáÉîÉäáàâ=ÚçéíáãáëíáëÅÜÛ=
âìååÉå=ïçêÇÉå=ÖÉòáÉåK=eÉí=ãçÇÉä=ÄÉÜçÉÑí=åçÖ=î~äáÇ~íáÉK=

iáíÉê~íììêiáíÉê~íììêiáíÉê~íììêiáíÉê~íììê====
eÉí= ëáãìä~íáÉãçÇÉä= â~å= ïçêÇÉå= ÖÉòáÉå= ~äë= ÉÉå= ÖÉëÅÜáâí= ê~~ãïÉêâ= çã= ~ääÉ= ÄÉëÅÜáâÄ~êÉ=
áåÑçêã~íáÉ= îççê= çåòÉ= îê~~ÖëíÉääáåÖ= íçÉé~ëÄ~~ê= íÉ=ã~âÉåK=lã= ÜÉí=ãçÇÉä= íÉ= îçÉÇÉå= áë= îÉÉä=
äáíÉê~íììê=îÉêò~ãÉäÇ=Éå=ÉÉå=ÄÉä~åÖêáàâ=ÇÉÉä=Ç~~êî~å=áë=ÖçÉÇ=ÄÉëíìÇÉÉêÇK=bê= áë=îÉÉä=äáíÉê~íììê=
ÄÉëÅÜáâÄ~~ê=Éå=~ääÉÉå=~ä=Ç~~êìáí=îçäÖÉå=ÉÉå=é~~ê=ÄÉä~åÖêáàâÉ=ÅçåÅäìëáÉëW==
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=
NK bê= áë= îÉÉä= ÄÉëÅÜêáàîÉåÇÉ= áåÑçêã~íáÉI= ã~~ê= ÉÉå= Öêççí= ÖÉÄêÉâ= ~~å= ÉñéÉêáãÉåíÉå=

EéêçÉÑçåÇÉêîáåÇÉäáàâ=ïÉêâFX=
OK aÉ=ãÉÉëí=äÉÉêò~ãÉ=ëíìÇáÉë=ã~âÉå=ÖÉÄêìáâ=î~å=áåÇáîáÇìÉÉä=ÖÉãÉêâíÉ=ÇáÉêÉåX=
PK eÉí=çééÉêîä~â=î~å=ÜÉí=ëíìÇáÉÖÉÄáÉÇ=ï~~êçé=ÇÉ=ãÉÉëí=ï~~êÇÉîçääÉ=ëíìÇáÉë=ÄÉíêÉââáåÖ=

ÜÉÄÄÉå=áë=î~~â=îÉêê~ëëÉåÇ=âäÉáå=EíáÉåí~ääÉå=íçí=ÜçåÇÉêÇÉå=ÜÉÅí~êÉëFX=
QK bê=áë=ÄÉÜçÉÑíÉ=~~å=îÉäÇáåÑçêã~íáÉ=îççê=ÇÉ=kÉÇÉêä~åÇëÉ=ëáíì~íáÉK=bê=òáàå=ïÉáåáÖ=ÖçÉÇÉ=

ëÅÜ~ííáåÖÉå= î~å= ÇÉ= îççê= çåë= ëáãìä~íáÉãçÇÉä= åççÇò~âÉäáàâÉ= é~ê~ãÉíÉêëK=t~í= Éê= áëI=
âÉåí=ÉÉå=ÖêçíÉ=î~êá~íáÉ=Éå= áë=ÄìáíÉå=kÉÇÉêä~åÇ=îÉêò~ãÉäÇK=eÉí=íóéáëÅÜ=kÉÇÉêä~åÇëÉ=
Ü~Äáí~í=ãÉí=îÉÉä=ëäçíÉå=Éå=ëí~ÄáÉä=ï~íÉêéÉáä=áë=åáÉí=îÉêíÉÖÉåïççêÇáÖÇX=

páãìä~íápáãìä~íápáãìä~íápáãìä~íáÉêÉëìäí~íÉåÉêÉëìäí~íÉåÉêÉëìäí~íÉåÉêÉëìäí~íÉå====
eÉí= ëáãìä~íáÉãçÇÉä=ã~~âí= áåòáÅÜíÉäáàâ=ïÉäâÉ=ãçÖÉäáàâÜÉÇÉå= Éê= òáàå= Eîççê= ÇÉ=i``jF= çã=
ÄÉëíêáàÇáåÖëáåíÉåëáíÉáí= íÉ= î~êáØêÉå= áå= êìáãíÉ= Éå= íáàÇ= Éå= ÜçÉ= ÉÑÑÉÅíáÉÑ= ÇáÉ= òìääÉå= òáàåK=_áà= ÜÉí=
ÄÉççêÇÉäÉå=î~å=ÇÉ=ÉÑÑÉÅíáîáíÉáí=Ö~~å=ïÉ=îççê~äëåçÖ=ìáí=î~å=ÇÉ=ÄáçäçÖáëÅÜÉ=ÇçÉäëíÉääáåÖ=çã=ÇÉ=
éçéìä~íáÉ= íÉ= ãáåáã~äáëÉêÉåI= çåÇÉê= ÇÉ= ~~åå~ãÉ= Ç~í= ä~ÖÉêÉ= éçéìä~íáÉë= äÉáÇÉå= íçí= ãáåÇÉê=
ëÅÜ~ÇÉI=çÑ=ãáåÇÉê=êáëáÅç=Ç~~êçéK=eÉí=áë=~~å=ÇÉ=i``j=Éå=ÇÉ=éçäáíáÉâ=çã=Çáí=ÄáçäçÖáëÅÜÉ=ÇçÉä=
~Ñ=íÉ=ïÉÖÉå=íÉÖÉå=~åÇÉêÉ=ÇçÉäÉå=î~å=Ñáå~åÅáØäÉI=éê~âíáëÅÜÉ=çÑ=ÉíÜáëÅÜÉ=~~êÇK==
=
cÉáíÉäáàâ= òáàå= Éê= ÇêáÉ= ÇáãÉåëáÉë=ï~~êä~åÖë=ãÉå= ÇÉ= ÄÉëíêáàÇáåÖ= ÖÉëíêìÅíìêÉÉêÇ=â~å= òáÉåW= íáàÇI=
êìáãíÉ=Éå=áåíÉåëáíÉáíK=d~~å=ïÉ=à~~êêçåÇ=ÄÉëíêáàÇÉå=çÑ=~ääÉÉå=áå=ÉÉå=ÄÉé~~äÇ=ëÉáòçÉå\=^ääÉÉå=áå=
ÖÉÄáÉÇÉå=ï~~ê=ëÅÜ~ÇÉ=íÉ=îÉêï~ÅÜíÉå=î~äíI=çÑ=çîÉê~ä\=bå=ÇçÉå=ïÉ=ÜÉí=áåíÉåëáÉÑ=çÑ=ÉñíÉåëáÉÑ=Eáå=
íÉêãÉå= î~å= ÜÉí= éÉêÅÉåí~ÖÉ= íÉ= ÇçÇÉå= ÇáÉêÉå= éÉê= ëÉáòçÉåF\= aÉ= ~~êÇ= î~å= ÇÉ= áå= íÉ= òÉííÉå=
ãáÇÇÉäÉåI= âäÉããÉå= çÑ= îÉêÇêáåâáåÖëâççáÉåI= áë= ÉÉå= ~ëéÉÅí= î~å= ÇÉ= ÄÉëíêáàÇáåÖ= ï~~êçé= ÜáÉê=
îÉêÇÉê=åáÉí=ïçêÇí=áåÖÉÖ~~åK==
=
ráí=ÜÉí=ãçÇÉä=Ääáàâí=ÜçÉ=ÄÉä~åÖêáàâ=ÇÉ= áåíÉåëáíÉáí= î~å=ÄÉëíêáàÇáåÖ= áëK=bÉå=ÄÉëíêáàÇáåÖëåáîÉ~ì=
î~å= NMB= éÉê= ëÉáòçÉå= ÄêÉåÖí= ÇÉ= éçéìä~íáÉ= ÇáÅÜíÜÉáÇ= QSB= çãä~~ÖI= íÉêïáàä= ÇÉòÉ= ãÉí= TUB=
çãä~~Ö=Ö~~í=Äáà=ÉÉå=îÉêÇìÄÄÉäáåÖ=Ç~~êî~åK=_áà=ãáÇÇÉäã~íáÖÉ=åáîÉ~ìë=î~å=ÄÉëíêáàÇáåÖ=ïçêÇÉå=
êÉä~íáÉÑ=î¨¨ä=ÇáÉêÉå=ÖÉÇççÇK=aáí=åáîÉ~ì=ïçêÇí=å~ÖÉëíêÉÉÑÇ=áå=ëáíì~íáÉë=ï~~ê=ã~ñáã~äÉ=ççÖëí=Äáà=
Çììêò~ãÉ=Éñéäçáí~íáÉ=ÜÉí=ÇçÉä= áëK=sççê=ÇÉ=ÄÉëíêáàÇáåÖ=î~å=ÉÉå=éÉëíëççêí= äáÖí= ÉÉå= áåíÉåëáÉîÉê=
åáîÉ~ì= ãÉÉê= áå= ÇÉ= êÉÇÉK= aÉ= ÖêçíÉ= îê~~Ö= áë= å~íììêäáàâ= çÑ= ÜÉí= ãçÖÉäáàâ= áë= ÇÉ=
ÄÉëíêáàÇáåÖëáåíÉåëáíÉáí=îÉêÇÉê=çé=íÉ=îçÉêÉåI=Éå=ï~í=ÇÉ=âçëíÉå=Ç~~êî~å=òáàåK=wç~äë=ÖÉåçÉãÇ=áë=
Çáí= ÉÉå= îê~~Ö= ÇáÉ= áå= ÉÉå= îÉêîçäÖ= çåÇÉêòçÉâ= éêáçêáíÉáí= ãçÉí= âêáàÖÉåK= eÉí= áë= åáÉí=
çåï~~êëÅÜáàåäáàâ= Ç~í= ÇÉ= âçëíÉå= î~å= òÉÉê= áåíÉåëáÉîÉ= ÄÉëíêáàÇáåÖ= çé= ãáÇÇÉää~åÖÉ= Éå= ä~åÖÉ=
íÉêãáàå=ÉîÉå=ÜççÖI=çÑ=òÉäÑë=ä~ÖÉê=âìååÉå=òáàå=Ç~å=ã~íáÖÉ=ÄÉëíêáàÇáåÖK=a~í=Ääáàâí=ìáí=ÇÉ=~å~äóëÉ=
êÉëìäí~íÉå=î~å=ÇÉÉä=N=Éå=éê~âíáàâîççêÄÉÉäÇÉå=áå=kÉÇÉêä~åÇ=Éå=sä~~åÇÉêÉåK=
 
Seizoensbestrijding 
_ÉëíêáàÇáåÖ=áå=ïáåíÉê=Éå=îççêà~~ê=áë=ÉÑÑÉÅíáÉîÉê=Ç~å=ÄÉëíêáàÇáåÖ=áå=òçãÉê=Éå=ÜÉêÑëíW=éÉê=ÖÉÇççÇ=
ÇáÉê=ïçêÇí= ÇÉ= éçéìä~íáÉ= áå=ïáåíÉê= Éå= îççêà~~ê= îÉêÇÉê= íÉêìÖÖÉÄê~ÅÜíI=ã~~ê= ççâ= î~åÖëíÉå= áå=
òçãÉê= Éå= ÜÉêÑëí= Çê~ÖÉå= Äáà= ~~å= êÉÇìÅíáÉ= î~å= ÇÉ= éçéìä~íáÉK= g~~êêçåÇ= ÄÉëíêáàÇáåÖ= ÄêÉåÖí= ÇÉ=
éçéìä~íáÉ=Ç~å=ççâ=îÉêÇÉê=çãä~~ÖK=lÑ=~åÇÉêë=ÖÉòÉÖÇW=ëÉáòçÉå~äÉ=ÄÉëíêáàÇáåÖ=ãçÉí=ãÉí=ÖêçíÉêÉ=
áåíÉåëáíÉáí= ïçêÇÉå= ìáíÖÉîçÉêÇ= Ç~å= à~~êêçåÇÄÉëíêáàÇáåÖI= çã= ÜÉíòÉäÑÇÉ= éçéìä~íáÉ= åáîÉ~ì= íÉ=
ÄÉïÉêâëíÉääáÖÉåK=lã=ÄÉíÉê= òáÅÜí=íÉ=âêáàÖÉå=çé=ÇÉ=Ü~~äÄ~~êÜÉáÇ=î~å= ëÉáòçÉå~äÉ=ÄÉëíêáàÇáåÖ= áë=
ÜÉí=åçÇáÖ=áåòáÅÜí=íÉ=âêáàÖÉå=áå=ÇÉ=êÉä~íáÉîÉ=âçëíÉå=î~å=ÄÉëíêáàÇáåÖ=éÉê=ëÉáòçÉåK=a~í=â~å=ççâ=áå=
éêçÉîÉå=ãÉí=à~~êêçåÇÄÉëíêáàÇáåÖ=îÉêâêÉÖÉå=ïçêÇÉåK==
=
Objectbestrijding  
lÄàÉÅíÄÉëíêáàÇáåÖ= áë= áå= ÇÉòÉ= ëíìÇáÉ= ÖÉëáãìäÉÉêÇ= Çççê= ÉÉå= âÉíÉå= î~å= éçéìä~íáÉë= ï¨ä= íÉ=
ÄÉëíêáàÇÉå= Éå= ÇÉ= çãäáÖÖÉåÇÉ= éçéìä~íáÉë= åáÉíI= òç~äë= ÄáàîççêÄÉÉäÇ= ÉÉå= Çáàâ= Éå= Ü~~ê= ÇáêÉÅíÉ=
çãÖÉîáåÖK= aÉ= éçéìä~íáÉÇáÅÜíÜÉáÇ= áå= ÇÉ= ÄÉëíêÉÇÉå= ÇÉÉäéçéìä~íáÉë= áë= ä~ÖÉê= Ç~å= áå= ÇÉ= åáÉíJ
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ÄÉëíêÉÇÉå= éçéìä~íáÉëI=ã~~ê= åáÉí= òç= ä~~Ö= ~äë= Äáà= îä~âÇÉââÉåÇÉ= à~~êêçåÇÄÉëíêáàÇáåÖK=aáí= âçãí=
ÇççêÇ~í= Éê= ÉÉå= îççêíÇìêÉåÇÉ= áåëíêççã= áë= î~å= ÄìáíÉåK= sççê= çÄàÉÅíÄÉëíêáàÇáåÖ= ÖÉäÇí= Çìë= áÉíë=
îÉêÖÉäáàâÄ~~êë=~äë=Äáà=ëÉáòçÉåëÄÉëíêáàÇáåÖW=çé=Éå=êçåÇçã=ÜÉí=çÄàÉÅí=ãçÉí= áåíÉåëáÉîÉê=ïçêÇÉå=
ÄÉëíêÉÇÉå=çã=ÜÉíòÉäÑÇÉ=éçéìä~íáÉåáîÉ~ì=íÉ=ÄÉïÉêâëíÉääáÖÉå=~äë=Äáà=à~~êêçåÇÄÉëíêáàÇáåÖK=
=
aÉ= ÇáÅÜíÜÉáÇ= î~å= ãìëâìëê~ííÉå= áå= ÄÉëíêÉÇÉå= ÇÉÉäéçéìä~íáÉë= áë= ÜçÖÉê= å~~êã~íÉ= Éê= ãÉÉê=
çåÄÉëíêÉÇÉå=ÇÉÉäéçéìä~íáÉë=áå=ÇÉ=Äììêí=òáàåK=^ÑÜ~åâÉäáàâ=î~å=ÜÉí=åáîÉ~ì=î~å=ÄÉëíêáàÇáåÖ=Éå=ÇÉ=
ã~íÉ= î~å= ÇáëéÉêëáÉ= áë= Çáí= ÉÑÑÉÅí= ãÉÉíÄ~~ê= çé= ÜçåÇÉêÇÉå= ãÉíÉêë= íçí= ãÉÉêÇÉêÉ= âáäçãÉíÉêë=
~Ñëí~åÇW= ê~åÇÉÑÑÉÅíÉå= òáàå= Çìë= ÉêÖ= ÄÉä~åÖêáàâK= a~í= ÜÉÉÑí= ÅçåëÉèìÉåíáÉë= îççê= ÇÉ= êìáãíÉäáàâÉ=
ëÅÜ~~ä=î~å=îÉäÇéêçÉîÉå=Éå=îççê=ÇÉ=íçÉé~ëÄ~~êÜÉáÇ=î~å=çÄàÉÅíÄÉëíêáàÇáåÖ=EçÑ=ÄÉíÉêW=êìáãíÉäáàâ=
ÖÉÇáÑÑÉêÉåíáÉÉêÇÉ=ÄÉëíêáàÇáåÖFK=eçÉïÉä= áå=ÇÉ= äáíÉê~íììê= îÉäÇëíìÇáÉë=ãÉÉêã~~äë=çé= ëÅÜ~~ä= î~å=
ÉåâÉäÉ= ÜçåÇÉêÇÉå= ÜÉÅí~êÉå= òáàå= ìáíÖÉîçÉêÇI= ~ÇîáëÉêÉå= ïáà= îççê= ÇÉ= kÉÇÉêä~åÇëÉ= ëáíì~íáÉI=
áåÇáÉå= ãçÖÉäáàâI= íçÅÜ= ÉÉå= çêÇÉ= î~å= ãÉÉêÇÉêÉ= ÇìáòÉåÇÉå= ÜÉÅí~êÉ= ~~å= íÉ= ÜçìÇÉå= çã=
ê~åÇÉÑÑÉÅíÉå= íÉ= îÉêâäÉáåÉåK=lçâ= ò~äI= î~åïÉÖÉ= ÇÉ= ê~åÇÉÑÑÉÅíÉåI= êìáãíÉäáàâ= ÖÉÇáÑÑÉêÉåíáÉÉêÇÉ=
ÄÉëíêáàÇáåÖ=ÉÉêÇÉê=íçÉé~ëÄ~~ê=òáàå=áå=ÉÉå=çéòÉí=ãÉí=êÉä~íáÉÑ=ïÉáåáÖ=ê~åÇ=íÉå=çéòáÅÜíÉ=î~å=ÜÉí=
çåÄÉëíêÉÇÉå= çééÉêîä~â= Ç~å= ~åÇÉêëçãK= aìë= ÄáàîççêÄÉÉäÇ= ïÉä= çé= ÇÉ= ëÅÜ~~ä= î~å= ÉÉå= ÜÉäÉ=
éêçîáåÅáÉI=ã~~ê=äáÉîÉê=åáÉí=áå=ÇÉ=îçêã=î~å=äáåíÉå=êçåÇ=ÇáàâÉåK==
=
oìáãíÉäáàâ=ÖÉÇáÑÑÉêÉåíáÉÉêÇÉ=ÄÉëíêáàÇáåÖ=áë=íÉ=çîÉêïÉÖÉå=~äë=áå=ÜÉí=çåÄÉëíêÉÇÉå=ÖÉÄáÉÇ=ÜçÖÉêÉI=
Éå= ëíÉêâÉê= ÑäìÅíìÉêÉåÇÉI= ÇáÅÜíÜÉÇÉå= î~å= jìëâìëê~ííÉå= âìååÉå= ïçêÇÉå= ÖÉ~ÅÅÉéíÉÉêÇK=
_Éä~åÖêáàâÉ= îê~~Ö= áë= Çìë= ÜçÉîÉÉä= ëÅÜ~ÇÉI= çÑ= êáëáÅç= Ç~~êçéI= çåíëí~~í= Äáà= îÉêëÅÜáääÉåÇÉ=
ÇáÅÜíÜÉÇÉå=î~å=jìëâìëê~ííÉåK=a~í=áë=ÇÉ=íïÉÉÇÉ=îê~~Ö=ãÉí=éêáçêáíÉáíK=lçâ=ÜÉí=~åíïççêÇ=çé=
ÇÉòÉ=îê~~Ö=â~å=áå=éêçÉîÉå=ãÉí=à~~êêçåÇÄÉëíêáàÇáåÖ=îÉêâêÉÖÉå=ïçêÇÉåK==
=
Niet bestrijden 
eÉí=ãçÇÉä=îççêëéÉäí=ÖÉãáÇÇÉäÇ=ÇÉ=ÜççÖëíÉ=ÇáÅÜíÜÉÇÉå=çåÇÉê=ÉÉå=ÄÉÜÉÉê=î~å=åáÉíJÄÉëíêáàÇÉåK=
ráí=ÇÉ=äáíÉê~íììê=ïçêÇí=çîÉêáÖÉåë=ïÉä=ÇìáÇÉäáàâ=Ç~í=Éê=ÖêçíÉ=ÑäìÅíì~íáÉë=íìëëÉå=à~êÉåI=ëÉáòçÉåÉå=
Éå= ÖÉÄáÉÇÉå= òìääÉå= çéíêÉÇÉåK= aÉ= ÄÉîáåÇáåÖÉå= òáàå= áå= äáàå= ãÉí= ~åÇÉêÉI= ãÉÉê= ~äÖÉãÉåÉI=
ãçÇÉäëíìÇáÉë=~~å=ÉÑÑÉÅíÉå=î~å= à~ÅÜí=çÑ=éêÉÇ~íáÉ=çé=ÇáÉêéçéìä~íáÉëI=Éå=ÇÉ= áåòáÅÜíÉå=î~å=Çççê=
çåë= ÖÉê~~ÇéäÉÉÖÇÉ= ÉñéÉêíë= EjK= _çóÅÉI= pK= _çìíáåI= _K= ^ÄÉêÅêçãÄáÉ= éÉêëççåäáàâÉ=
ãÉÇÉÇÉäáåÖÉåFK= ^äë= ÜÉí= ÇçÉä= áë= çã= ÇÉ= ÖÉãáÇÇÉäÇÉ= éçéìä~íáÉ= íÉ= îÉêãáåÇÉêÉåI= Ç~å= áë=
ÄÉëíêáàÇáåÖ= åççÇò~âÉäáàâK= bê= áë= ÖÉêáÅÜí= ÖÉòçÅÜí= å~~ê= äáíÉê~íììê= ÇáÉ= ÜÉí= íÉÖÉåÇÉÉä= ÄÉëÅÜêáàÑíI=
ã~~ê=ÇáÉ=áë=åáÉí=ÖÉîçåÇÉåK=
=

QKPKQKPKQKPKQKPK p^jbke^kdp^jbke^kdp^jbke^kdp^jbke^kd====

aÉ=áåÑçêã~íáÉ=ìáí=ÇÉ=íïÉÉ=ãçÇÉäëíìÇáÉë=Eëí~íáëíáëÅÜÉJ=Éå=ëáãìä~íáÉ=~å~äóëÉ=F=îìäí=Éäâ~~ê=~~åK=
aÉ= ëí~íáëíáëÅÜÉ= ~å~äóëÉ= ìáí= ÇÉÉä= N= ÖÉÉÑí= Üçìî~ëí= çîÉê= ÇÉ= ÜìáÇáÖÉ= ~~åí~ääÉå= Éå= ÇÉ=
çåíïáââÉäáåÖÉå=Ç~~êáåK=eÉí=áë=áåòáÅÜíÉäáàâ=ÖÉïçêÇÉå=Ç~í=Éê=ÉÉå=ÖêçíÉ=î~êá~íáÉ=ÄÉëí~~í=ÄáååÉå=
kÉÇÉêä~åÇ= áå=ÜÉí=~~åí~ä=ìêÉå=Ç~í=Éê=ÄÉëíêÉÇÉå=ïçêÇí=éÉê=ììêÜçâK=bå=ÇÉ=~å~äóëÉë=ïáàòÉå=Éê=
ççâ=çé=Ç~í=ÇÉ=~~åí~ääÉå=çîÉê~ä=ÜçÖÉê=òçìÇÉå=òáàå=ÖÉïÉÉëí=~äë=ÇÉòÉ=ìêÉå=åáÉí=ï~êÉå=ÄÉëíÉÉÇK=
bå= Ç~í= òÉ= îÉêÇÉê= çãä~~Ö= âìååÉå= Çççê=ãÉÉê= íáàÇ= íÉ= áåîÉëíÉêÉåK=aÉòÉ=~å~äóëÉ= ëÅÜáÉí= íçí= çé=
ÜÉÇÉå= íÉ= âçêí= áå= ÜÉí= ÑÉáí= Ç~í= òÉ= ÇÉ= êìáãíÉäáàâÉ= ë~ãÉåÜ~åÖ= Éå= ÜÉí= ëÉáòçÉåë~ëéÉÅí= åÉÖÉÉêíK=
a~~êáå=îççêòáÉí=ÇÉ=ëáãìä~íáÉ=~å~äóëÉK=lçâ=Çáí=ãçÇÉä=îççêëéÉäí=Ç~í=ÇÉ=~~åí~ääÉå=ä~ÖÉê=ïçêÇÉå=
~äë=Éê=áåíÉåëáÉîÉê=ïçêÇí=ÄÉëíêÉÇÉåK=bå=Ç~í=Ç~í=î~å~Ñ=ÉÉå=ÄÉé~~äÇ=åáîÉ~ì=äÉáÇí=ãáåÇÉê=íÉ=ÇçÇÉå=
ÇáÉêÉå=Ç~å=Äáà=ÉñíÉåëáÉÑ=ÄÉëíêáàÇÉå>=eÉí=ëáãìä~íáÉãçÇÉä=ëíÉäí=çåë=áå=~~åîìääáåÖ=Ç~~êçé=áå=ëí~~í=
çã=íÉ=ÄÉççêÇÉäÉå=ï~í=Éê=òçì=ÖÉÄÉìêÉå=çåÇÉê=çãëí~åÇáÖÜÉÇÉå=ÇáÉ=åì=åçÖ=åáÉí=áå=kÉÇÉêä~åÇ=
òáàå=ÖÉÇçÅìãÉåíÉÉêÇK=eÉí=ëáãìä~íáÉãçÇÉä=ê~åÖëÅÜáâí=ÇÉ=îççêäáÖÖÉåÇÉ=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=
çé=ÉÉå=çÄàÉÅíáÉîÉ=ã~åáÉêK=aìáÇÉäáàâ=ïçêÇíI=ìáí=ÄÉáÇÉ=ãçÇÉääÉåI=Ç~í=Éê=Éñíê~=áåÑçêã~íáÉ=åçÇáÖ=
áë=çã=ÉÉå=ÖçÉÇÉ=~ÑïÉÖáåÖ= íÉ=âìååÉå=ã~âÉåK=t~í=ãçÉí=ÇÉ=ÇçÉäéçéìä~íáÉ= òáàå\=lã=Ç~í= íÉ=
âìååÉå= ÄÉëäáëëÉå= ãçÉí= çåÇÉêÄçìïÇ= ïçêÇÉå= ÜçÉ= ëÅÜ~ÇÉ= Éå= êáëáÅçÛë= ãÉí= ~~åí~ääÉå=
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jìëâìëê~ííÉå=ë~ãÉåÜ~åÖÉåI=Éå=ïÉäâÉ=ëÅÜ~ÇÉ=Éå=êáëáÅçÛë=åçÖ=~ÅÅÉéí~ÄÉä=òáàåK=lçâ=ãçÉíÉå=ïÉ=
ÇÉ=âçëíÉå=î~å=ÉÉå=ÄÉé~~äÇ=ÄÉëíêáàÇáåÖëåáîÉ~ì=áå=ÉÉå=ÄÉé~~äÇ=ëÉáòçÉå=ÄÉíÉê=âï~åíáÑáÅÉêÉåK==
=
sççê~äëåçÖ=ÜÉÄÄÉå=ïÉ=ãÉí=ÇÉ=ÜáÉê=ÖÉéêÉëÉåíÉÉêÇÉ= áåòáÅÜíÉå=îçäÇçÉåÇÉ=~êÖìãÉåíÉå=çã= íÉ=
~ÇîáëÉêÉå=áå=ÇÉ=ÜìáÇáÖÉ=éê~âíáàâ=Çççê=íÉ=Ö~~å=ãÉí=îä~âÇÉââÉåÇÉ=à~~êêçåÇ=ÄÉëíêáàÇáåÖ=Éå=ÇÉòÉ=
íÉ= áåíÉåëáîÉêÉåI= ï~~ê= ÇÉ= ÜìáÇáÖÉ= åçêã= åçÖ= åáÉí= ïçêÇí= ÖÉÜ~~äÇK= a~í= çåÇÉêÄçìïÉå=ïÉ= ~äë=
îçäÖíW=

NK eÉí= ÜìáÇáÖÉ= éê~âíáëÅÜÉ= ÇçÉä= î~å= ÇÉ= ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ= áë= çã= ÜÉí= ~~åí~ä=
î~åÖëíÉå= éÉê= ììê= çîÉê~ä= íÉêìÖ= íÉ= ÄêÉåÖÉå= å~~ê= MIORK= a~í= ÇçÉä= áë= åçÖ= åáÉí= çîÉê~ä=
ÖÉÜ~~äÇK=

OK eçÖÉêÉ= éçéìä~íáÉë= äÉáÇÉå= íçí= ãÉÉê= íÉ= ÇçÇÉå= ÇáÉêÉåI= íÉåòáà= Éê= áå= ÜÉí= ÖÉÜÉÉä= åáÉí=
ÄÉëíêÉÇÉå=ïçêÇíK=_áà= ä~ÖÉêÉ=éçéìä~íáÉåáîÉ~ìë=òáàå=åáÉí= ~ääÉÉå=ÇÉ=î~åÖëíÉåI=ã~~ê=ççâ=
ÇÉ=Äáàî~åÖëíÉå=å~~ê=îÉêï~ÅÜíáåÖ=ä~ÖÉêK==

PK káÉíJÄÉëíêáàÇÉå=çé=ÖêçíÉ=ëÅÜ~~ä=áë=áå=ÇÉ=ÜìáÇáÖÉ=éê~âíáàâI=àìêáÇáëÅÜ=Éå=éçäáíáÉâ=ÖÉòáÉå=
ÖÉÉå=çéíáÉK=aáí=áå=áÉÇÉê=ÖÉî~ä=íçíÇ~í=Éê=ÅáàÑÉêë=òáàå=ï~~êìáí=Ääáàâí=Ç~í=ÜÉí=íÉ=îÉêï~ÅÜíÉå=
åáîÉ~ì=î~å=ëÅÜ~ÇÉ=åáÉí=ÄçîÉå=ÜÉí=éìÄäáÉâ=~ÅÅÉéí~ÄÉäÉ=åáîÉ~ì=ò~ä=ìáíëíáàÖÉåK==

QK táà=çåÇÉêëÅÜêáàîÉå=Ç~í=Éê= îççê~äëåçÖ=ÖÉÉå=ÖçÉÇÉ=çåÇÉêÄçìïáåÖ= áë= îççê=ÇÉ= ëíÉääáåÖ=
Ç~í=ãÉÉê=jìëâìëê~ííÉå=íçí=ãÉÉê=ëÅÜ~ÇÉ=Éå=êáëáÅçÛë=òìääÉå=äÉáÇÉåI=ã~~ê=áå=çåòÉ=çéíáÉâ=
áë= Çáí= ÉÅÜíÉê= ïÉä= ~~ååÉãÉäáàâW= aÉ= jìëâìëê~í= áë= ÉÉå= Öê~îÉêI= Éå= ççâ= ~ä= ïçêÇÉå=
ÄÉëí~~åÇÉ=ÄçìïÉå=ÖÉåÉê~íáÉë= ä~åÖ=ÜÉêJÖÉÄêìáâíI=òÉ=ïçêÇÉå=ïÉä=ìáíÖÉÄçìïÇ=ãÉí=ÇÉ=
íáàÇK=tÉ=çåÇÉêëÅÜêáàîÉå=ççâ=Ç~í=ÜÉí=åáÉí=ÖçÉÇ=ÄÉâÉåÇ=áë=ïÉäâÉ=ëÅÜ~ÇÉ=Éå=êáëáÅçÛë=áå=
ÇÉ=îÉêëÅÜáääÉåÇÉ=êÉÖáçÛë=áå=kÉÇÉêä~åÇ=~ÅÅÉéí~ÄÉä=òáàåK=bê=òáàå=î~ëí=êÉÖáçÛë=ï~~ê=ÇÉ=íÉ=
îÉêï~ÅÜíÉå=ëÅÜ~ÇÉ=Éå=êáëáÅçÛë=Äáà=åáÉíJÄÉëíêáàÇÉå=çåÇÉê=ÜÉí=éìÄäáÉâ=~ÅÅÉéí~ÄÉäÉ=åáîÉ~ì=
ÄäáàîÉåK=a~í=ò~ä=Ç~å=ÉîÉåíìÉÉä=ÄäáàâÉå=ï~ååÉÉê=ÇÉ=êÉä~íáÉ=íìëëÉå=ëÅÜ~ÇÉ=Éå=~~åí~ääÉå=
çåÇÉê=ÖÉÅçåíêçäÉÉêÇÉ=çãëí~åÇáÖÜÉÇÉå=ïçêÇí=ÖÉâï~åíáÑáÅÉÉêÇK=

RK få= ~äÖÉãÉåÉ= òáå= áë= ÜÉí= kÉÇÉêä~åÇëÉ= ÉñçíÉåÄÉäÉáÇ= Éê= çé= ÖÉêáÅÜí= ÇÉ= ÖÉîçäÖÉå= î~å=
áåî~ëáÉîÉ= ÉñçíÉåI= òç~äë= ÇÉ= jìëâìëê~íI= íÉ= ÄÉéÉêâÉå= EïïïKãáåäåîKåäFK= lçâ= ÜÉí=
_áçÇáîÉêëáíÉáíëîÉêÇê~ÖI= ÇÉ= `çåîÉåíáçå= çå= _áçäçÖáÅ~ä= aáîÉêëáíó= E`_aFI= Éå= ~åÇÉêÉ=
áåíÉêå~íáçå~äÉ=îÉêÇê~ÖÉå=ëÅÜêáàîÉå=ã~~íêÉÖÉäÉå=îççê=íÉÖÉå=áåî~ëáÉîÉ=ÉñçíÉåK=

SK a~~êçã=ïçêÇí= ~~åÄÉîçäÉå=çã=ÇÉ= áåíÉåëáíÉáí= î~å=ÄÉëíêáàÇáåÖ=çé= íÉ= îçÉêÉåI=ï~~ê=ÇÉ=
ÜìáÇáÖÉ= åçêã= åçÖ= åáÉí= ïçêÇí= ÖÉÜ~~äÇK= aáí= íçí= ÜÉí= ãçãÉåí= Ç~í= Éê= ãÉÉê= îÉäÇ=
áåÑçêã~íáÉ=ÄÉëÅÜáâÄ~~ê=áë=çã=ÇÉ=áåòÉí=î~å=ãáÇÇÉäÉå=íÉ=çéíáã~äáëÉêÉåI=çÑ=ÜÉí=ãçãÉåí=
Ç~í=ÇÉ=åçêã=çé=ÖêçåÇ=î~å=ÉÉå=éçäáíáÉâÉ=~ÑïÉÖáåÖ=ïçêÇí=ÄáàÖÉëíÉäÇK=
=

lã= ÇáÉòÉäÑÇÉ= êÉÇÉåÉå= îáåÇÉå= ïÉ= Ç~í= ÜÉí= òáåîçääÉê= áë= çã= áå= îÉäÇéêçÉîÉå= íÉ= î~êáØêÉå= ãÉí=
áåíÉåëáíÉáí= î~å= ÄÉëíêáàÇáåÖI= Ç~å= ãÉí= ÄÉëíêáàÇáåÖ= áå= êìáãíÉ= Éå= íáàÇK= lÄàÉÅíJ= çÑ=
ëÉáòçÉåëÄÉëíêáàÇáåÖ= ÄÉíÉâÉåÉå= ÑÉáíÉäáàâ= ÉÉå= ÉñíÉåëáîÉêáåÖ= î~å= ÇÉ= ÄÉëíêáàÇáåÖK= ráí= ÇÉ=
ãçÇÉäëíìÇáÉ=âçãÉå=òÉ=åáÉí=å~~ê=îçêÉå=~äë=ÇÉ=ÄÉëíÉ=ëíê~íÉÖáÉI=ÖÉÖÉîÉå=ÇÉ=ÜìáÇáÖÉ=ÇçÉäëíÉääáåÖ=
çã=ÇÉ=éçéìä~íáÉ=çãä~~Ö=íÉ=ÄêÉåÖÉåK=wçä~åÖ=ÇÉ=åççÇò~âÉäáàâÉ=áåÑçêã~íáÉ=îççê=ÉÉå=ÜÉêòáÉåáåÖ=
î~å=Çáí=ÇçÉä=åçÖ=åáÉí= îÉêò~ãÉäÇ= áëI= äáÖí=ÜÉí=ãÉÉê= îççê=ÇÉ=Ü~åÇ=çã= íÉ=ÉñéÉêáãÉåíÉêÉå=ãÉí=
áåíÉåëáíÉáí=î~å=ÄÉëíêáàÇáåÖI=Ç~å=ãÉí=çÄàÉÅíJ=çÑ=ëÉáòçÉåëÄÉëíêáàÇáåÖK=båJé~ëë~åí=ïçêÇí=Ç~å=ÇÉ=
åççÇò~âÉäáàâÉ=áåÑçêã~íáÉ=îÉêò~ãÉäÇ=çã=ççâ=ÉÉå=ÄÉíÉêÉ=áåëÅÜ~ííáåÖ=íÉ=âìååÉå=ã~âÉå=î~å=ÇÉ=
ÉîÉåíìÉäÉ=Ü~~äÄ~~êÜÉáÇ=î~å=ÇÉòÉ=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=çÄàÉÅíJ=Éå=ëÉáòçÉåëÄÉëíêáàÇáåÖK==
=

QKQKQKQKQKQKQKQK `lk`irpfbp=`lk`irpfbp=`lk`irpfbp=`lk`irpfbp=====

^ä=ãÉí=~ä=îçêãÉå=ÄÉáÇÉ=ÇÉÉäëíìÇáÉë=ÇÉ=ÖêçåÇëä~Ö=îççê=ÉÉå=Öêççí=~~åí~ä=ÅçåÅäìëáÉëW==
• bê=äáÖí=ÉÉå=ëÅÜ~í=~~å= áåÑçêã~íáÉ= áå=ÜÉí=î~åÖëíêÉÖáëíê~íáÉëóëíÉÉã=ÄÉëäçíÉåK=jÉí=ÇÉòÉ=

ëíìÇáÉ= áë= ÇáÉ= îççê= ÉÉå= ÇÉÉä= çåíëäçíÉåK= wç= òáàå= Éê= åì= ÇÉ= ÉÉêëíÉ= ëÅÜ~ííáåÖÉå= î~å=
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éçéìä~íáÉåáîÉ~ìë=çé=äçâ~~ä=åáîÉ~ìI=Éå=áë=Éê=òáÅÜí=çé=ÉÉå=âï~åíáí~íáÉÑ=áåëíêìãÉåí=îççê=
åçêãÉêáåÖK=

• eçÉ=áåíÉåëáÉîÉê=ÇÉ=ÄÉëíêáàÇáåÖI=ÜçÉ= ä~ÖÉê=ÜÉí=êÉëìäíÉêÉåÇÉ=éçéìä~íáÉ=åáîÉ~ìK=_áà=ÉÉå=
ÜçÖÉ= áåíÉåëáíÉáí= î~å= ÄÉëíêáàÇáåÖ= áë= ÜÉí= ~~åí~ä= íÉ= ÇçÇÉå= ÇáÉêÉå= ä~ÖÉê= Ç~å= Äáà= ã~íáÖ=
áåíÉåëáÉîÉ=ÄÉëíêáàÇáåÖK==

• eçÉïÉä=Éê=ÖÉÉå=ÖçÉÇÉ= áåÑçêã~íáÉ=çîÉê= áëI= áë=ÜÉí=åáÉí=çåï~~êëÅÜáàåäáàâ=Ç~í=ÇÉ=âçëíÉå=
î~å=òÉÉê= áåíÉåëáÉîÉ=ÄÉëíêáàÇáåÖ=çé=ãáÇÇÉää~åÖÉ=Éå= ä~åÖÉ=íÉêãáàå=ÉîÉå=ÜççÖI=çÑ=òÉäÑë=
ä~ÖÉê=âìååÉå=òáàå=Ç~å=ã~íáÖÉ=ÄÉëíêáàÇáåÖK==

• ráí= éê~âíáàâîççêÄÉÉäÇÉå= áå= kÉÇÉêä~åÇ= Éå= sä~~åÇÉêÉå= Ääáàâí= Ç~í= ÜÉí= éê~âíáëÅÜ=
ãçÖÉäáàâ=áë=ÇÉ=ÄÉëíêáàÇáåÖ=òÉÉê=áåíÉåëáÉÑ=ìáí=íÉ=îçÉêÉåK==

• eÉí=ÄÉëíêáàÇáåÖëÇçÉä=ãçÉí=ÖÉÑçêãìäÉÉêÇ=ïçêÇÉå=áå=íÉêãÉå=î~å=ÜÉí=éçéìä~íáÉåáîÉ~ì=
ï~~êÄáà= ÇÉ= ëÅÜ~ÇÉI= çÑ= ÜÉí= êáëáÅç= Ç~~êçéI= ÄÉåÉÇÉå= ÜÉí= éçäáíáÉâ= ~~åî~~êÇÄ~êÉ= åáîÉ~ì=
ÄäáàÑíK=a~í=ÄÉëíêáàÇáåÖëÇçÉä=â~åI=áå=íÜÉçêáÉI=éÉê=êÉÖáç=ÄáååÉå=kÉÇÉêä~åÇ=îÉêëÅÜáääÉåK==

• aÉ= àìáëíÉ= éçäáíáÉâÉ= ~ÑïÉÖáåÖ= íÉå= ~~åòáÉå= î~å= ÜÉí= ÄáçäçÖáëÅÜÉ= ÇçÉä= â~å= ïçêÇÉå=
ÖÉã~~âí= ~äë= ÄÉâÉåÇ= áë= ï~í= ÇÉ= âçëíÉå= Éå= ÇÉ= Ä~íÉå= òáàåK= hçëíÉå= òáàå= ÇÉ= Ñáå~åÅáØäÉ=
âçëíÉå= î~å= ÇÉ= ìáíîçÉêáåÖ= î~å= ÉÉå= ÄÉé~~äÇ= åáîÉ~ì= î~å= ÄÉëíêáàÇáåÖI= ìáíÖÉëéäáíëí= å~~ê=
ëÉáòçÉåK=lã=ÇÉ=Ä~íÉå íÉ=âÉååÉå=áë=áåòáÅÜí=åçÇáÖ=áå=ÇÉ=êÉä~íáÉ=íìëëÉå=ëÅÜ~ÇÉI=çÑ=êáëáÅç=
Ç~~êçéI=Éå=éçéìä~íáÉåáîÉ~ì=î~å=jìëâìëê~ííÉåK=lçâ=áë=ÜÉí=åçÇáÖ=íÉ=ïÉíÉå=ïÉäâÉ=ã~íÉ=
î~å=ëÅÜ~ÇÉ=éìÄäáÉâÉäáàâ=~ÅÅÉéí~ÄÉä=áëK==

• lÄàÉÅíÄÉëíêáàÇáåÖ=Éå=ëÉáòçÉåëÄÉëíêáàÇáåÖ=ÄÉíÉâÉåÉå=ÑÉáíÉäáàâ=ÉÉå=ÉñíÉåëáîÉêáåÖ=î~å=ÇÉ=
ÄÉëíêáàÇáåÖK=wçä~åÖ= ÇÉ= ÜáÉêÄçîÉå= ÖÉåçÉãÇÉ= êÉä~íáÉë= åáÉí= ÄÉâÉåÇ= òáàå= äáÖí= ÜÉí=ãÉÉê=
îççê=ÇÉ=Ü~åÇ=çã=íÉ=ÉñéÉêáãÉåíÉêÉå=ãÉí=áåíÉåëáíÉáí=î~å=ÄÉëíêáàÇáåÖI=Ç~å=ãÉí=çÄàÉÅíJ=
çÑ=ëÉáòçÉåëÄÉëíêáàÇáåÖK=båJé~ëë~åí=ïçêÇí=Ç~å=ÇÉ=åççÇò~âÉäáàâÉ=áåÑçêã~íáÉ=îÉêò~ãÉäÇ=
çã=ççâ=ÉÉå=ÄÉíÉêÉ=áåëÅÜ~ííáåÖ=íÉ=âìååÉå=ã~âÉå=î~å=ÇÉ=ÉîÉåíìÉäÉ=Ü~~äÄ~~êÜÉáÇ=î~å=
ÇÉòÉ=~äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=çÄàÉÅíJ=Éå=ëÉáòçÉåëÄÉëíêáàÇáåÖK==

• jÉÉêà~êáÖ= îÉäÇçåÇÉêòçÉâ= áå= ÇÉ= kÉÇÉêä~åÇëÉ= ëáíì~íáÉ= áë= çã= ãÉÉêÇÉêÉ= êÉÇÉåÉå=
ïÉåëÉäáàâK=aÉ=ÄÉä~åÖêáàâëíÉ=Ç~~êî~å= áë=Ç~í=ÜÉí= áå=ÇÉ= êÉÇÉ= äáÖí=Ç~í=ÇÉ=ÇçÉäã~íáÖÜÉáÇ=
î~å=ÇÉ=ÄÉëíêáàÇáåÖ=îÉêÇÉê=â~å=ïçêÇÉå=çéÖÉîçÉêÇ=Äáà=ÉÉå=àìáëíÉ=~ääçÅ~íáÉ=î~å=ãáÇÇÉäÉåK==
=

QKRKQKRKQKRKQKRK ^̂̂̂^k_bsbifkdbk=^k_bsbifkdbk=^k_bsbifkdbk=^k_bsbifkdbk=====

ráí= ÇÉ= îççêäáÖÖÉåÇÉ= ëíìÇáÉ= îçäÖÉå= ~~åÄÉîÉäáåÖÉå= îççê= ÇÉ= ÜìáÇáÖÉ= éê~âíáàâ= î~å=
ãìëâìëê~ííÉåÄÉëíêáàÇáåÖI= Éå= îççê= ÇÉ= å~ÇÉêÉ= áåîìääáåÖ= î~å= ÜÉí= îÉäÇçåÇÉêòçÉâ=ï~~ê= Çççê= ÇÉ=
i``j=~~å=ïçêÇí=ÖÉïÉêâíK==

qÉå=~~åòáÉå=î~å=ã~å~ÖÉãÉåíqÉå=~~åòáÉå=î~å=ã~å~ÖÉãÉåíqÉå=~~åòáÉå=î~å=ã~å~ÖÉãÉåíqÉå=~~åòáÉå=î~å=ã~å~ÖÉãÉåí====
• `çåíáåìÉÉê= ÇÉ= ÜìáÇáÖÉ= à~~êêçåÇJ= Éå= îä~âÇÉââÉåÇÉ= ÄÉëíêáàÇáåÖI= Éå= áåíÉåëáîÉÉê= ÇÉòÉ=

ï~~ê=ÇÉ=ÜìáÇáÖÉ=åçêã=åçÖ=åáÉí=ïçêÇí=ÖÉÜ~~äÇK=
• `êÉØÉê=éêáââÉäë=çã=ÖçÉÇ=Éå=ÉÑÑÉÅíáÉÑ=íÉ=ÄÉëíêáàÇÉåK=
• _áàîççêÄÉÉäÇ=Çççê=çé=ÉÑÑÉÅíáîáíÉáí=íÉ=íçÉíëÉåK=pÅÜ~í=Ç~~êíçÉ=ÜçÉîÉÉä=ÇáÉêÉå=Éê=åçÖ=òáàå=

çé=ÉÉå=ÖÉÖÉîÉå=ãçãÉåí=áå=ÜÉí=ëÉáòçÉåK=
• cçêãìäÉÉê= ÜÉí= ÇçÉä= î~å= ÇÉ= ÄÉëíêáàÇáåÖ= åáÉí= áå= î~åÖëíÉå= éÉê= ììê= ~ääÉÉåK= eÉí= Ö~~í=

å~ãÉäáàâ=ççâ=çã=ÇÉ=çåíïáââÉäáåÖ=áå=î~åÖëíÉå=Éå=ìêÉå=çîÉê=ÇÉ=à~êÉåK=bÉå=ÖÉëÅÜáâíÉ=
ã~åáÉê= çã= ÜÉí= íÉ= ÑçêãìäÉêÉå= ëäìáí= ~~å= Äáà= ÜÉí= íçÉíëáåÖëãÉÅÜ~åáëãÉ= Ç~í= ïçêÇí=
íçÉÖÉé~ëíK==

qÉå=~~åòáÉå=î~å=çåÇÉêòçÉâqÉå=~~åòáÉå=î~å=çåÇÉêòçÉâqÉå=~~åòáÉå=î~å=çåÇÉêòçÉâqÉå=~~åòáÉå=î~å=çåÇÉêòçÉâ====
• píÉä= ÜÉí= çåÇÉêòçÉâëéêçÖê~ãã~= áå= çé= ÉÉå= ÅóÅäìë= î~å= Ç~í~îÉêò~ãÉäáåÖ= Éå= ãçÇÉä=

îÉêÄÉíÉêáåÖK=
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• sçÉê=ÖÉÅçåíêçäÉÉêÇÉ=éêçÉîÉå=ìáí=ÇáÉ=íçí=ÇçÉä=ÜÉÄÄÉå=çã=ÜÉí=ÄÉÜÉÉê=Éå=ÜÉí=ÄÉäÉáÇ=ãÉí=
ÇÉ=àìáëíÉ=áåÑçêã~íáÉ=íÉ=îçÉÇÉåI=òç~äë=êÉÉÇë=çéÖÉåçãÉå=áå=ÜÉí=çåÇÉêòçÉâëéêçÖê~ãã~=
î~å= ÇÉ= i``j= EÜÉêòáÉåÉ= îÉêëáÉ= OMMUFK=aÉ= çåÇÉêòçÉâëîê~ÖÉå= Éå= ÇÉ= çéòÉí= Ç~~êî~å=
òáàå=áå=Äáàä~ÖÉ=N=ìáíÖÉïÉêâíK=få=ÜÉí=âçêí=âçãí=ÜÉí=Éêçé=åÉÉê=áå=ÉÉå=~~åí~ä=ììêÜçââÉå=
ÇÉ= ÄÉëíêáàÇáåÖ= íÉ= áåíÉåëáîÉêÉå= Éå= áå= ÉÉå= ~~åí~ä= ììêÜçââÉå= ÇÉ= ÄÉëíêáàÇáåÖ= íÉ=
ÉñíÉåëáîÉêÉåK=^ääÉ=êÉäÉî~åíÉ=áåÑçêã~íáÉ=ïçêÇí=åÉíàÉë=ÖÉãÉíÉå=Éå=î~ëíÖÉäÉÖÇK=eÉí=Ö~~í=
îççê~ä=çã=íáãáåÖ=î~å=ÄÉëíêáàÇáåÖI=ÖÉ≥åîÉëíÉÉêÇÉ=~~åí~ä=îÉäÇìêÉå=Éå=~~åí~ääÉå=ÖÉÇçÇÉ=
ÇáÉêÉåK= _Éä~åÖêáàâ= áë= ççâ= çã= ÇÉ= ÉÅçåçãáëÅÜÉ= ëÅÜ~ÇÉ= Éå= ÇÉ= îÉáäáÖÜÉáÇëêáëáÅçÛë= íÉ=
âï~åíáÑáÅÉêÉå=Äáà=ÇÉ=êÉëìäíÉêÉåÇÉ=jìëâìëê~ííÉå=éçéìä~íáÉ=åáîÉ~ìëK=a~~êÄáà=ïçêÇÉå=ÇÉ=
ÄÉä~åÖêáàâÉ= éçéìä~íáÉ= Çóå~ãáëÅÜÉ= é~ê~ãÉíÉêë= î~ëíÖÉëíÉäÇK= aáí= òáàå= ÇÉ=
éçéìä~íáÉçãî~åÖI=ÇÉ=ëíÉêÑíÉI=ÇÉ=êÉéêçÇìÅíáÉ=Éå=ÇÉ=ÉãáÖê~íáÉK==

• _ÉëíÉÉÇ= Éñíê~= ~~åÇ~ÅÜí= ~~å= êÉÉÇë= ÄÉëí~~åÇÉ= ÚÉñéÉêáãÉåíÉåÛK= aÉåâ= ÜáÉêÄáà= ~~å= ÇÉ=
çåíïáââÉäáåÖÉå= áå= ÇÉ= lçëíî~~êÇÉêëéä~ëëÉåI= ï~~ê= ÜÉí= ãçÉê~ëÖÉÄáÉÇ= åáÉí= ÄÉëíêÉÇÉå=
ïçêÇí= Éå= ÇÉ= ê~åÇ= ÉêçãÜÉÉå= Éñíê~= áåíÉåëáÉÑK= aÉåâ= ççâ= ~~å= ÇÉ= táÉÇÉå= Éå=
tÉÉêêáÄÄÉåI=ï~~ê=áåíêçÇìÅíáÉ=î~å=ÇÉ=lííÉê=îççê=~åÇÉêÉ=çãëí~åÇáÖÜÉÇÉå=òçêÖíK=

• c~ÅáäáíÉÉê=ÇÉ=ìáíîçÉêáåÖ=î~å=îÉäÇéêçÉîÉå=Çççê=ÇÉêÇÉåI=ï~ååÉÉê=ÇáÉ=ÄáàÇê~ÖÉå=~~å=ÜÉí=
ÉáÖÉå=ÇçÉäK=aÉåâ=~~å=ÇÉ=éä~ååÉå=îççê=îÉäÇéêçÉîÉå=òçåÇÉê=ÄÉëíêáàÇáåÖ=áå=ÇÉ=éêçîáåÅáÉ=
dêçåáåÖÉå=çÑ=ÑìåÇ~ãÉåíÉÉä=ïÉíÉåëÅÜ~ééÉäáàâ=çåÇÉêòçÉâ=~~å=jìëâìëê~ííÉåK=

• iÉÖ=îççê=ÉÉå=êÉéêÉëÉåí~íáÉÑ=~~åí~ä=ììêÜçââÉå=ççâ=ÇÉ=äÉÉÑíáàÇëîÉêÇÉäáåÖ=î~å=ÖÉî~åÖÉå=
ÇáÉêÉå=î~ëí=Éå=~å~äóëÉÉê=ÇÉòÉ=å~=ÇêáÉ=à~~êK=
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ifqbo^qrroifqbo^qrroifqbo^qrroifqbo^qrro====

=
^ÇÉäÄÉêÖI=aK=OMMUK=^ìëÄêÉáíìåÖëëíê~íÉÖáÉå=ÇÉë=_áë~ãë=låÇ~íê~=òáÄÉíÜáÅìë=EiK=NTSSF=áã=q~ä=
ÇÉê=råíÉêÉå=e~ëÉå=L=bãëä~åÇK=råáîÉêëáí®í=lëå~ÄêΩÅâK=

^âÅ~â~ó~I=eKoK=OMMUK=o^j^p=jÉí~éçé=sá~Äáäáíó=^å~äóëáë=Ñçê=pí~ÖÉJëíêìÅíìêÉÇ=
jÉí~éçéìä~íáçåëI=ìëÉê=ã~åì~ä=Ñçê=îÉêëáçå=RK=^ééäáÉÇ=_áçã~íÜÉã~íáÅëI=pÉí~ìâÉíI=kvK=

^âÅ~â~ó~I=eKoKI=_ìêÖã~åI=jKI=C=dáåòÄìêÖI=iK=oK=NVVVK=^ééäáÉÇ=mçéìä~íáçå=bÅçäçÖóK=
mêáåÅáéäÉë=~åÇ=ÅçãéìíÉê=ÉñÉêÅáëÉë=ìëáåÖ=o^j^p=bÅçä~ÄK=páå~ìÉê=^ëëçÅá~íÉë=áåÅKI=
pìåÇÉêä~åÇI=j~ëë~ÅÜìëÉííëK=

^äÇçìëI=pK=bK=NVQTK=jìëâê~í=íê~ééáåÖ=çå=p~åÇ=ä~âÉ=k~íáçå~ä=ïáäÇäáÑÉ=êÉÑìÖÉI=pçìíÜ=a~âçí~K=
gçìêå~ä=çÑ=táäÇäáÑÉ=j~å~ÖÉãÉåí=NNW=TTJVMK=

^ääÉÉI=tK`KI=bãÉêëçåI=^K=bKI=m~êâI=lKI=m~êâI=qKI=C=pÅÜãáÇíI=hK=mK=NVQVK=mêáåÅáéäÉë=çÑ=
^åáã~ä=bÅçäçÖóK=tK_K=p~ìåÇÉêë=`çãé~åóI=mÜáä~ÇÉäéÜá~=~åÇ=içåÇçåK=

_~êÉåÇëI=cK=OMMTK=e~åÇÄçÉâ=_ÉëíêáàÇáåÖ=î~å=jìëâìëê~í=Éå=_ÉîÉêê~íK=i``j=Éå=q`jI=aÉå=
e~~ÖK=

_~êÉåÇëI=cK=OMMOK=qÜÉ=jìëâê~í=ElåÇ~íê~=òáÄÉíÜáÅìëFW=Éñé~åëáçå=~åÇ=Åçåíêçä=áå=íÜÉ=
kÉíÜÉêä~åÇëK=iìíê~=QRW=VTJNMQK=

_`j=OMMSK=dÉîçäÖÉå=î~å=Öê~îÉêáà=Çççê=jìëâìëê~ííÉå=Éå=_ÉîÉêê~ííÉå=îççê=ÇÉ=îÉáäáÖÜÉáÇ=î~å=
ï~íÉêâÉêáåÖÉåK=aesI=

_ÉÖçåI=jKI=e~êéÉêI=gK=iKI=C=qçïåëÉåÇI=`K=oK=NVVMK=bÅçäçÖóW=fåÇáîáÇì~äëI=mçéìä~íáçåë=~åÇ=
`çããìåáíáÉëK=_ä~ÅâïÉää=pÅáÉåíáÑáÅ=mìÄäáÅ~íáçåëI=lñÑçêÇK=

_çëI=aK=C=qìÉåíÉêI=qK=OMMTK=jìëâìëê~ííÉå=òçåÇÉê=ÄÉëíêáàÇáåÖ\=låíïÉêé=î~å=ÉÉå=çåÇÉêòçÉâ=
~~å=ÇÉ=ÖÉîçäÖÉå=î~å=íáàÇÉäáàâ=åáÉí=ÄÉëíêáàÇÉåK=^CtJê~ééçêí=NMPOI=^äíÉåÄìêÖ=C=tóãÉåÖ~I=
ÉÅçäçÖáëÅÜ=çåÇÉêòçÉâI=sÉÉåïçìÇÉåK=

_çìíáåI=pK=C=_áêâÉåÜçäòI=aK=NVUTK=jìëâê~í=~åÇ=oçìåÇJí~áäÉÇ=jìëâê~íK=fåW=kçî~âI=jKI=
_~âÉêI=gK^KI=lÄÄ~êÇI=jKbKI=C=j~ääçÅÜI=_K=EÉÇëKFI=táäÇ=cìêÄÉ~êÉê=j~å~ÖÉãÉåí=~åÇ=
`çåëÉêî~íáçå=áå=kçêíÜ=^ãÉêáÅ~I=ééK=PNRJPORK=

_çóÅÉI=jK=pKI=páåÅä~áêI=^K=oK=bKI=C=tÜáíÉI=dK=`K=NVVVK=pÉ~ëçå~ä=ÅçãéÉåë~íáçå=çÑ=éêÉÇ~íáçå=
~åÇ=Ü~êîÉëíáåÖK=láâçë=UTW=QNVJQOSK=

_êççâëI=oK=mK=C=açÇÖÉI=tK=bK=NVUSK=bëíáã~íáçå=çÑ=Ü~Äáí~í=èì~äáíó=~åÇ=ëìããÉê=éçéìä~íáçå=
ÇÉåëáíó=Ñçê=jìëâê~íë=çå=~=ï~íÉêëÜÉÇ=Ä~ëáëK=gçìêå~ä=çÑ=táäÇäáÑÉ=j~å~ÖÉãÉåí=RMW=OSVJOTPK=

`~äÉóI=jK=gK=NVUTK=aáëéÉêë~ä=~åÇ=fåÄêÉÉÇáåÖ=^îçáÇ~åÅÉ=áå=jìëâê~íëK=^åáã~ä=_ÉÜ~îáçìê=PRW=
NOORJNOPPK=
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`ä~êâI=tK=oK=NVUSK=fåÑäìÉåÅÉ=çÑ=léÉå=pÉ~ëçå=~åÇ=tÉ~íÜÉê=çå=íÜÉ=e~êîÉëí=çÑ=jìëâê~íëK=
táäÇäáÑÉ=pçÅáÉíó=_ìääÉíáå=NQW=PTSJPUMK=

`ä~êâI=tK=oK=C=hêçÉâÉêI=aK=tK=NVVPK=mçéìä~íáçåJaóå~ãáÅë=çÑ=jìëâê~íë=áå=bñéÉêáãÉåí~ä=
j~êëÜÉë=~í=aÉäí~I=j~åáíçÄ~K=`~å~Çá~å=gçìêå~ä=çÑ=wççäçÖóJoÉîìÉ=`~å~ÇáÉååÉ=ÇÉ=
wççäçÖáÉ=TNW=NSOMJNSOUK=

`ä~óI=oK=qK=C=`ä~êâI=tK=oK=NVURK=aÉãçÖê~éÜó=çÑ=ãìëâê~íë=çå=íÜÉ=rééÉê=jáëëáëëáééá=oáîÉêK=
gçìêå~ä=çÑ=táäÇäáÑÉ=j~å~ÖÉãÉåí=QVW=UUPJUVMK=

`ççÅÜI=bK=OMMNK=cáêëí=ëíÉéë=ïáíÜ=éêçÖê~ã=j^ohW=äáåÉ~ê=ãçÇÉäëK=fåW=cáÉäÇI=oKI=t~êêÉåI=oKgKI=
lâ~êã~I=eKI=C=páÉîÉêíI=mKoK=EÉÇëKFI=táäÇäáÑÉI=ä~åÇI=~åÇ=éÉçéäÉW=éêáçêáíáÉë=Ñçê=íÜÉ=ONëí=
ÅÉåíìêóK=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=pÉÅçåÇ=fåíÉêå~íáçå~ä=táäÇäáÑÉ=j~å~ÖÉãÉåí=`çåÖêÉëëI=ééK=
PQPJPQVK=qÜÉ=táäÇäáÑÉ=pçÅáÉíóI=_ÉíÜÉëÇ~I=j~êóä~åÇI=rp^K=

`ê~ïäÉóI=jKgK=NVUPK=eÉêÄáîçêóK=qÜÉ=Çóå~ãáÅë=çÑ=~åáã~äJéä~åí=áåíÉê~ÅíáçåëK=_ä~ÅâïÉää=
pÅáÉåíáÑáÅ=mìÄäáÅ~íáçåëI=lñÑçêÇK=

a~åÉääI=hK=NVVSK=fåíêçÇìÅíáçåë=çÑ=~èì~íáÅ=êçÇÉåíëW=iÉëëçåë=çÑ=íÜÉ=ãìëâê~í=låÇ~íê~=òáÄÉíÜáÅìë=
áåî~ëáçåK=táäÇäáÑÉ=_áçäçÖó=OW=ONPJOOMK=

a~åÉääI=hK=NVTUK=mçéìä~íáçå=cäìÅíì~íáçåë=çÑ=íÜÉ=jìëâê~í=áå=~=ëÜ~ääçï=pïÉÇáëÜ=i~âÉK=gçìêå~ä=
çÑ=^åáã~ä=bÅçäçÖó=QTW=SVTJTMVK=

açìÇÉ=î~å=qêççëíïáàâI=tKgK=NVTSK=qÜÉ=jìëâJê~í=ElåÇ~íê~=òáÄÉíÜáÅìë=iKF=áå=íÜÉ=kÉíÜÉêä~åÇëI=
áíë=ÉÅçäçÖáÅ~ä=~ëéÉÅíë=~åÇ=íÜÉáê=ÅçåëÉèìÉåÅÉë=Ñçê=ã~åK=ofk=îÉêÜ~åÇÉäáåÖ=TI=

aìååáåÖI=gK=_KI=píÉï~êíI=aK=gKI=a~åáÉäëçåI=_K=gKI=kççåI=_K=oKI=oççíI=qK=iKI=i~ãÄÉêëçåI=oK=
eKI=C=píÉîÉåëI=bK=bK=NVVRK=pé~íá~ääó=bñéäáÅáí=mçéìä~íáçåJjçÇÉäë=J=`ìêêÉåí=cçêãë=~åÇ=
cìíìêÉ=rëÉëK=bÅçäçÖáÅ~ä=^ééäáÅ~íáçåë=RW=PJNNK=

bêÄI=gKI=_çóÅÉI=jK=pKI=C=píÉåëÉíÜI=kK=`K=OMMNK=mçéìä~íáçå=Çóå~ãáÅë=çÑ=ä~êÖÉ=~åÇ=ëã~ää=
ã~ãã~äëK=láâçë=VOW=PJNOK=

bêêáåÖíçåI=mKiK=NVSPK=jìëâê~í=éçéìä~íáçåëK=fçï~=pí~íÉ=råáîÉêëáíó=mêÉëëI=^ãÉë=fçï~I=rp^K=

bêêáåÖíçåI=mK=iK=NVRQK=lå=íÜÉ=e~ò~êÇë=çÑ=lîÉêÉãéÜ~ëáòáåÖ=kìãÉêáÅ~ä=cäìÅíì~íáçåë=áå=
píìÇáÉë=çÑ=`óÅäáÅ=mÜÉåçãÉå~=áå=jìëâê~í=mçéìä~íáçåëK=gçìêå~ä=çÑ=táäÇäáÑÉ=j~å~ÖÉãÉåí=
NUW=SSJVMK=

cçïäÉêI=`K=NVUTK=^=êÉîáÉï=çÑ=ÇÉåëáíó=ÇÉéÉåÇÉåÅÉ=áå=éçéìä~íáçåë=çÑ=ä~êÖÉ=ã~ãã~äëK=
`ìêêKj~ãã~äK=NW=QMNJQQNK=

d~~ÑÑI=^KI=ÇÉ=d~~ÑÑI=oKI=jáÅÜÉäëI=oKI=oÉáåÜ~êÇI=pKI=C=sêçäáàâI=eK=OMMTK=bÅçåçãáëÅÜÉ=ëÅÜ~ÇÉ=
~äë=ÖÉîçäÖ=î~å=Öê~îÉêáà=Éå=îê~~í=Çççê=jìëâìëê~ííÉåK=ibfI=aÉå=e~~ÖK=

dÜáòçåáI=fK=oKI=i~óãÉI=sK=jK=dKI=iáã~I=^K=mKI=C=j~ÖåìëëçåI=tK=bK=OMMRK=pé~íá~ääó=ÉñéäáÅáí=
éçéìä~íáçå=Çóå~ãáÅë=áå=~=ÇÉÅäáåáåÖ=éçéìä~íáçå=çÑ=íÜÉ=íêçéáÅ~ä=êçÇÉåíI=_çäçãóë=ä~ëáìêìëK=
gçìêå~ä=çÑ=j~ãã~äçÖó=USW=STTJSUOK=

eÉáÇÉÅâÉI=aK=C=pÉáÇÉI=mK=NVVMK=_áë~ãê~ííÉ=låÇ~íê~=òáÄÉíÜáÅìë=EiKFK=fåW=mêçÑKÇêKÇêëKÜKÅKe~åë=
píìÄÄÉ=EÉÇKFI=_ìÅÜ=ÇÉê=eÉÖÉ=_~åÇ=N=e~~êïáäÇ=sb_=aÉìíëÅÜÉê=i~åÇïáêíëÅÜ~ÑíëîÉêä~ÖI=
_ÉêäáåK=
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h~ÇäÉÅI=oK=eKI=mêáÉëI=gKI=C=jìëí~êÇI=eK=OMMTK=jìëâê~íë=ElåÇ~íê~=òáÄÉíÜáÅìëF=áå=íêÉ~íãÉåí=
ïÉíä~åÇëK=bÅçäçÖáÅ~ä=båÖáåÉÉêáåÖ=OVW=NQPJNRPK=

hçââçI=eK=OMMNK=léíáã~ä=~åÇ=ëìÄçéíáã~ä=ìëÉ=çÑ=ÅçãéÉåë~íçêó=êÉëéçåëÉë=íç=
Ü~êîÉëíáåÖW=íáãáåÖ=çÑ=ÜìåíáåÖ=~ë=~å=Éñ~ãéäÉK=táäÇäáÑÉ=_áçäçÖó=TW=NQNJNRMK=

i~ããÉêíëã~I=aKoK=C=káÉïçäÇI=cK=gK=gK=OMMRK=jìëâìëê~ííÉåÄÉëíêáàÇáåÖ=áå=kÉÇÉêä~åÇW=ÉÉå=
èìáÅâ=ëÅ~å=å~~ê=åìí=åççÇò~~â=Éå=~äíÉêå~íáÉîÉåK=^äíÉêê~Jê~ééçêí=NNVTI=^äíÉêê~I=
t~ÖÉåáåÖÉåK=

i~ëëÉåI=eK=C=jÉÇäÉóI=mK=OMMMK=sáêíì~ä=éçéìä~íáçå=~å~äóëáë=J=~=éê~ÅíáÅ~ä=ã~åì~ä=Ñçê=ëíçÅâ=
~ëëÉëëãÉåíK=c^l=cáëÜÉêáÉë=íÉÅÜåáÅ~ä=é~éÉê=QMMI=c^lI=oçãÉK=

iÉÄçìäÉåÖ¨I=bK=C=iÉÄçìäÉåÖ¨JkÖìóÉåI=mK=vK=NVUNK=bÅçäçÖáÅ~ä=píìÇó=çÑ=^=jìëâê~í=
mçéìä~íáçåK=^Åí~=qÜÉêáçäçÖáÅ~=OSW=QTJUOK=

iÉÄêÉíçåI=gK=aKI=_ìêåÜ~ãI=hK=mKI=`äçÄÉêíI=gKI=C=^åÇÉêëçåI=aK=oK=NVVOK=jçÇÉäáåÖ=ëìêîáî~ä=
~åÇ=íÉëíáåÖ=ÄáçäçÖáçÅ~ä=ÜóéçíÜÉëáë=ìëáåÖ=ã~êâÉÇ=~åáã~äëW=~=ìåáÑáÉÇ=~ééêç~ÅÜ=ïáíÜ=Å~ëÉ=
ëíìÇáÉëK=bÅçäKjçåçÖêK=SOW=STJNNUK=

iáåÇÉåã~óÉêI=aK=_KI=_ìêÖã~åI=jK=^KI=^âÅ~â~ó~I=eK=oKI=i~ÅóI=oK=`KI=C=mçëëáåÖÜ~ãI=eK=mK=
NVVRK=^=oÉîáÉï=çÑ=íÜÉ=dÉåÉêáÅ=`çãéìíÉêJmêçÖê~ãë=^äÉñI=o~ã~ëLpé~ÅÉ=~åÇ=sçêíÉñ=Ñçê=
jçÇÉäáåÖ=íÜÉ=sá~Äáäáíó=çÑ=táäÇäáÑÉ=jÉí~éçéìä~íáçåëK=bÅçäçÖáÅ~ä=jçÇÉääáåÖ=UOW=NSNJNTQK=

j~ää~ÅÜI=kK=NVTNK=j~êâáÉêìåÖëîÉêëìÅÜÉ=òìê=^å~äóëÉ=ÇÉë=^âíáçåê~ìãë=ìåÇ=ÇÉê=
lêíëÄÉïÉÖìåÖÉå=ÇÉë=_áë~ãë=ElåÇ~íê~=òáÄÉíÜáÅ~=iKFK=^åòÉáÖÉê=ÑΩê=pÅÜ®ÇäáåÖëâìåÇÉ=ìåÇ=
mÑä~åòÉåëÅÜìíò=VW=NOVJNPSK=

j~íáëI=gK=eK=C=háÑÑÉI=qK=oK=NVVVK=bÑÑÉÅíë=çÑ=áããáÖê~íáçå=çå=ëçãÉ=ëíçÅÜ~ëíáÅ=äçÖáëíáÅ=ãçÇÉäëW=
^=Åìãìä~åí=íêìåÅ~íáçå=~å~äóëáëK=qÜÉçêÉíáÅ~ä=mçéìä~íáçå=_áçäçÖó=RSW=NPVJNSNK=

j~íáëI=gK=eKI=háÑÑÉI=qK=oKI=C=eÉåÖÉîÉäÇI=oK=NVVSK=bëíáã~íáåÖ=m~ê~ãÉíÉêë=Ñçê=_áêíÜJaÉ~íÜJ
jáÖê~íáçå=jçÇÉäë=Ñêçã=pé~íáçJqÉãéçê~ä=^ÄìåÇ~åÅÉ=a~í~W=`~ëÉ=çÑ=jìëâê~í=ëéêÉ~Ç=áå=
íÜÉ=kÉíÜÉêä~åÇëK=gçìêå~ä=çÑ=^ÖêáÅìäíìê~äI=_áçäçÖáÅ~ä=~åÇ=båîáêçåãÉåí~ä=pí~íáëíáÅë=NW=QMJRVK=

jÅ`~êíÜó=C=qÜçãéëçåI=`K=OMMNK=bñéÉÅíÉÇ=ãáåáãìã=éçéìä~íáçå=ëáòÉ=~ë=~=ãÉ~ëìêÉ=çÑ=
íÜêÉ~íK=^åáã~ä=`çåëÉêî~íáçå=QW=PRNJPRRK=

jçÉåëI=oK=NVTNK=bëíáã~íáçå=ÇÉ=ä~=ÇÉåëáí¨=ÇÉë=éçéìä~íáçåë=ÇÉ=ê~í=ãìëèì¨=ElåÇ~íê~=wáÄÉíÜáÅ~=
iKFK=m~ê~ëáíáÅ~=OTW=NJNMK=

jçÉåëI=oK=NVTUK=°íìÇÉ=ÄáçJ¨ÅçäçÖáèìÉ=Çì=ê~í=ãìëèì¨=Éå=_ÉäÖáèìÉK=m~ê~ëáíáÅ~=PQW=RTJNONK=

líáëI=aK=iKI=_ìêåÜ~ãI=hK=mKI=tÜáíÉI=dK=`KI=C=^åÇÉêëçåI=aK=oK=NVTUK=pí~íáëíáÅ~ä=áåÑÉêÉåÅÉ=
Ñçê=Å~éíìêÉ=Ç~í~=çå=ÅäçëÉÇ=~åáã~ä=éçéìä~íáçåëK=táäÇäáÑÉ=jçåçÖê~éÜë=SOW=

m~êâÉêI=dK=oK=C=j~ñïÉääI=gK=tK=NVUQK=^å=bî~äì~íáçå=çÑ=péêáåÖ=~åÇ=^ìíìãå=qê~ééáåÖ=
pÉ~ëçåë=Ñçê=jìëâê~íëI=låÇ~íê~JwáÄÉíÜáÅìëI=áå=b~ëíÉêå=`~å~Ç~K=`~å~Çá~å=cáÉäÇJk~íìê~äáëí=
VUW=OVPJPMQK=

mÉêêóI=eKoKI=gêK=NVUOK=jìëâê~íëK=fåW=`Ü~éã~åI=gK^K=C=cÉäÇÜ~ãÉêI=dK^K=EÉÇëKFI=táäÇ=
j~ãã~äë=çÑ=kçêíÜ=^ãÉêáÅ~I=ééK=OUOJPORK=qÜÉ=gçÜåë=eçéâáåë=råáîÉêëáíó=mêÉëëI=
_~äíáãçêÉK=
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mäìÖI=hK=NVUUK=e~åÇÄçÉâ=jìëâìëê~ííÉåÄÉëíêáàÇáåÖK=jáå=iksI=aÉå=e~~ÖK=

páãéëçåI=jK=oK=C=_çìíáåI=pK=NVUVK=jìëâê~íI=låÇ~íê~JwáÄÉíÜáÅìëI=mçéìä~íáçå=oÉëéçåëÉë=íç=
e~êîÉëí=çå=íÜÉ=läÇ=`êçï=cä~íëI=vìâçåJqÉêêáíçêóK=`~å~Çá~å=cáÉäÇJk~íìê~äáëí=NMPW=QOMJ
QOOK=

pãáíÜI=eKoKoKI=päç~åI=gKI=C=t~äíçåI=dK=pK=NVUNK=pçãÉ=ã~å~ÖÉãÉåí=áãéäáÅ~íáçåë=ÄÉíïÉÉå=
Ü~êîÉëí=ê~íÉ=~åÇ=éçéìä~íáçå=êÉëáäáÉåÅó=çÑ=íÜÉ=ãìëâê~í=ElåÇ~íê~=òáÄÉíÜáÅìëFK=fåW=ééK=QORJQQOK=

pãáíÜI=jK=gKI=tÜáíÉI=^KI=i~ãÄáåI=uKI=pÜÉêê~ííI=gK=^KI=C=_ÉÖçåI=jK=OMMSK=aÉä~óÉÇ=ÇÉåëáíóJ
ÇÉéÉåÇÉåí=ëÉ~ëçå=äÉåÖíÜ=~äçåÉ=Å~å=äÉ~Ç=íç=êçÇÉåí=éçéìä~íáçå=ÅóÅäÉëK=^ãÉêáÅ~å=k~íìê~äáëí=
NSTW=SVRJTMQK=

píÉåëÉíÜI=kK=`KI=iÉáêëI=eKI=jÉêÅÉäáëI=pKI=C=jï~åà~ÄÉI=mK=OMMNK=`çãé~êáåÖ=ëíê~íÉÖáÉë=Ñçê=
ÅçåíêçääáåÖ=~å=^ÑêáÅ~å=éÉëí=êçÇÉåíW=~å=ÉãéáêáÅ~ääó=Ä~ëÉÇ=íÜÉçêÉíáÅ~ä=ëíìÇóK=gçìêå~ä=çÑ=
^ééäáÉÇ=bÅçäçÖó=PUW=NMOMJNMPNK=

î~å=_ÉääÉI=gKI=_çëI=aKI=C=vÇÉåÄÉêÖI=oK=OMMVK=bî~äì~íáçå=çÑ=ÅìêêÉåí=éçéìä~íáçå=ã~å~ÖÉãÉåí=
çÑ==jìëâê~í=låÇ~íê~=òáÄÉíÜáÅìë=áå=íÜÉ=kÉíÜÉêä~åÇë=J=ëí~íáëíáÅ~ä=~å~äóëáëK=eççÑÇëíìâ=O=ÇÉòÉ=
ëíìÇáÉK=

î~å=säáÉíI=cK=OMMUK=qìëëÉåíáàÇëÉ=Éî~äì~íáÉ=áåíÉåëáîÉêáåÖ=ãìëâìëê~ííÉåÄÉëíêáàÇáåÖ=áå=kççêÇJ
eçää~åÇK=ê~ééçêíåêK=MUJMOVI=_ìêÉ~ì=t~~êÇÉåÄìêÖI=`ìäÉãÄçêÖK=

î~å=säáÉíI=cK=C=iÉåÖâÉÉâI=tK=OMMTK=^äíÉêå~íáÉîÉ=ëíê~íÉÖáÉØå=îççê=ÄÉëíêáàÇáåÖ=ãìëâìëê~ííÉåK=
o~ééçêíåê=MTJNUOI=_ìêÉ~ì=t~~êÇÉåÄìêÖI=`ìäÉãÄçêÖK=

sÉêâ~áâI=^KgK=NVVNK=sÉêëéêÉáÇáåÖëJ=Éå=îÉêéä~~íëáåÖëé~íêçåÉå=î~å=jìëâìëê~ííÉå=ElåÇ~íê~=
òáÄÉíÜáÅìëF=áå=cäÉîçä~åÇK=ofkJê~ééçêí=VNJNOI=ofkI=^êåÜÉãK=

sáåÅÉåíI=gK=mK=C=nì¨ê¨I=gK=mK=NVTOK=nìÉäèìÉë=açåå¨Éë=ëìê=ä~=êÉéêçÇìÅíáçå=Éê=ëìê=Çóå~ãáèìÉ=
ÇÉë=éçéìä~íáçåë=Çì=o~í=jìëèì¨=låÇ~íê~=òáÄÉíÜáÅ~=iK=Ç~åë=äÉ=kçêí=ÇÉ=ä~=cê~åÅÉK=^åå~äÉë=
ÇÉ=wççäçÖáÉ=bÅçäçÖáÉ=^åáã~äÉ=QW=PVRJQNRK=

tÉííÉêëâáé=cêóëä~å=OMMUK=g~~êîÉêëä~Ö=jìëâìëê~ííÉå=ÄÉëíêáàÇáåÖ=OMMUK==tÉííÉêëâáé=cêóëä~åI=
iÉÉìï~êÇÉåK=

=
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_fgi^dbk_fgi^dbk_fgi^dbk_fgi^dbk====

_fgi^db_fgi^db_fgi^db_fgi^db====NNNNKKKK==== molbclmwbqmolbclmwbqmolbclmwbqmolbclmwbq====

_fgi^db=_fgi^db=_fgi^db=_fgi^db=OOOOKKKK==== pfjri^qfbpfjri^qfbpfjri^qfbpfjri^qfbJJJJjlabi_bp`eofgsfkd=bkjlabi_bp`eofgsfkd=bkjlabi_bp`eofgsfkd=bkjlabi_bp`eofgsfkd=bk====^^kk^jbp=^^kk^jbp=^^kk^jbp=^^kk^jbp=====

_fgi^db=_fgi^db=_fgi^db=_fgi^db=PPPPKKKK==== fiirpqo^qfb= _bkrqqfkfiirpqo^qfb= _bkrqqfkfiirpqo^qfb= _bkrqqfkfiirpqo^qfb= _bkrqqfkd= a^q^= rfq= ebq= s^kdpd= a^q^= rfq= ebq= s^kdpd= a^q^= rfq= ebq= s^kdpd= a^q^= rfq= ebq= s^kdpqobdfpqo^qfb=qobdfpqo^qfb=qobdfpqo^qfb=qobdfpqo^qfb=
pvpqbbj=sllo=klojbofpvpqbbj=sllo=klojbofpvpqbbj=sllo=klojbofpvpqbbj=sllo=klojbofkd=kd=kd=kd=====

 



 A&W-rapport 1250 

 

 

_fgi^db=_fgi^db=_fgi^db=_fgi^db=NNNNK=molbclmwbqK=molbclmwbqK=molbclmwbqK=molbclmwbq====

NNNNKN=KN=KN=KN=jlqfs^qfbjlqfs^qfbjlqfs^qfbjlqfs^qfb====

aÉ=~äÖÉãÉåÉ=ãçíáî~íáÉ=îççê=ÜÉí=îÉêÖêçíÉå=î~å=ÇÉ=âÉååáë=íK~KîK=jìëâìëê~ííÉå=áë=Ç~í=ÉÉå=îÉêÇáÉéí=áåòáÅÜí=
äÉáÇí= íçí= ÉÉå= ÄÉíÉê= çåÇÉêÄçìïÇÉ= ÄÉëíêáàÇáåÖëëíê~íÉÖáÉI= ÉÉå= ÄÉíÉêÉ= ÄÉä~åÖÉå~ÑïÉÖáåÖI= Éå=ãçÖÉäáàâ= íçí=
âçëíÉåÄÉëé~êáåÖI=îÉêãáåÇÉêÇ=ÇáÉêÉåäÉÉÇI=Éå=îÉêÄÉíÉêÇÉ=~êÄÉáÇëçãëí~åÇáÖÜÉÇÉåK=
=
sÉêÇáÉéí= áåòáÅÜí= âçãí= î~åìáí= íÜÉçêáÉ= áå= ë~ãÉåÜ~åÖ= ãÉí= éê~âíáàâX= òçåÇÉê= ÉãéáêáëÅÜÉ= Ç~í~= ÖÉÉå=
ÄÉíêçìïÄ~êÉ=îççêëéÉääáåÖÉåK=sççê=ÄÉëíêÉÇÉå= ëáíì~íáÉë= òáàå=ïÉäáëï~~ê= îÉÉä= ÉãéáêáëÅÜÉ=ÖÉÖÉîÉåë= áå=ÜÉí=
î~åÖëíêÉÖáëíê~íáÉ= ëóëíÉÉãI=ã~~ê= ÜáÉêÄáà= áë= ÖÉÉå= ëéê~âÉ=ÖÉïÉÉëí= î~å= ÚÖÉÅçåíêçäÉÉêÇÉ= çãëí~åÇáÖÜÉÇÉåÛK=
^ääÉêäÉá=~åÇÉêÉ=çåíïáââÉäáåÖÉå=âìååÉå=ãÉÇÉ=ÉÉå=êçä=ÜÉÄÄÉå=ÖÉëéÉÉäÇ=Éå=Ç~í=ã~~âí=ÇÉ=òÉÖÖáåÖëâê~ÅÜí=
ÖÉêáåÖÉêK=lé=Ä~ëáë= î~å= äáíÉê~íììê=Éå=ÉãéáêáëÅÜÉ=Ç~í~=ìáí=ÇÉ=î~åÖëíêÉÖáëíê~íáÉ= òáàå=åáÉííÉãáå=éê~âíáëÅÜ=
íçÉé~ëÄ~êÉ= ãçÇÉääÉå= ÖÉã~~âí= áå= ÇÉ= çåÇÉêÜ~îáÖÉ= ëíìÇáÉK= j~~ê= ÇáÉ= ãçÉíÉå= çåÇÉê= ÖÉÅçåíêçäÉÉêÇÉ=
çãëí~åÇáÖÜÉÇÉå= ïçêÇÉå= ÖÉíçÉíëíK= ^ääÉêäÉá= îçêãÉå= î~å= éêçÉîÉå= ãÉí= ÄÉëíêáàÇáåÖ= âìååÉå= òáåîçääÉ=
íçÉíëáåÖÉå=çéäÉîÉêÉåI=òáà=ÜÉí=áå=ëçããáÖÉ=ÖÉî~ääÉå=î~å=~åÇÉêÉ=~ëéÉÅíÉå=î~å=ÜÉí=íÜÉçêÉíáëÅÜ=ê~~ãïÉêâK=
få= ÇÉ= çåÇÉêÜ~îáÖÉ= ëíìÇáÉ= ïçêÇí= îççê= ÇÉ= kÉÇÉêä~åÇëÉ= ëáíì~íáÉ= ~~åÄÉîçäÉå= çã= ÇÉ= éêáçêáíÉáí= Äáà=
îÉäÇçåÇÉêòçÉâ=íÉ=äÉÖÖÉå=çé=ÜÉí=~ëéÉÅí=î~å=áåíÉåëáíÉáí=î~å=ÄÉëíêáàÇáåÖK==
=
bÉå=îÉäÇéêçÉÑ=ï~~êáå=ÖÉÇìêÉåÇÉ=ÉÉå=~~åí~ä=à~êÉåI=çåÇÉê=ÖÉÅçåíêçäÉÉêÇÉ=çãëí~åÇáÖÜÉÇÉåI=áå=ÉÉå=~~åí~ä=
ÖÉÄáÉÇÉåI=ãÉí=îÉêëÅÜáääÉåÇÉ=áåíÉåëáíÉáí=ÄÉëíêÉÇÉå=ïçêÇí=äÉîÉêí=ÉÉå=ÖçÉÇÉ=íçÉíëáåÖ=çé=î~å=ÇÉ=ÄÉä~åÖêáàâÉ=
~ëéÉÅíÉå=î~å=ÜÉí=ÜáÉê=ÖÉê~ééçêíÉÉêÇÉ=íÜÉçêÉíáëÅÜ=ïÉêâK=eÉí=Çê~~Öí=Ç~~êãÉÉ=Äáà=~~å=ÜÉí=îÉêÇáÉéÉå=î~å=
áåòáÅÜíI=òçÇ~í=áå=ÇÉ=íçÉâçãëí=ãÉí=ÄÉäÉáÇ=Éå=ãÉÉê=âÉååáë=î~å=ò~âÉå=ÄÉëíêÉÇÉå=â~å=ïçêÇÉåK=p~ãÉåÜ~åÖ=
ãÉí=ÉÉå=ãçÇÉäã~íáÖÉ=ÄÉå~ÇÉêáåÖ=áë=ÉÅÜíÉê=ÅêìÅá~~äK=====

açÉäÉå=î~å=îÉäÇéêçÉîÉåaçÉäÉå=î~å=îÉäÇéêçÉîÉåaçÉäÉå=î~å=îÉäÇéêçÉîÉåaçÉäÉå=î~å=îÉäÇéêçÉîÉå====
aÉ=áå=ÇÉòÉ=ëíìÇáÉ=ÖÉåçÉãÇÉ=~~åÄÉîÉäáåÖÉå=ÖÉîÉå=~~åäÉáÇáåÖ=íçí=ÜÉí=ÇÉÑáåáØêÉå=î~å=ÉÉå=îÉäÇéêçÉÑ=ãÉí=
ÇÉ=îçäÖÉåÇÉ=ÇçÉäÉåW==
=
eÉí=íÉëíÉå=î~å=ÇÉ=îççêëéÉääáåÖÉå=Ç~í=ÄÉëíêáàÇáåÖëáåíÉåëáíÉáí=ÇÉëÖÉïÉåëí=îÉêÇÉê=â~å=ïçêÇÉå=çéÖÉîçÉêÇI=Éå=Ç~í=
áåíÉåëáÉîÉ=ÄÉëíêáàÇáåÖ=äÉáÇí=íçí=ãáåÇÉê=íÉ=ÇçÇÉå=ÇáÉêÉå=Éå=ãáåÇÉê=Äáàî~åÖëíÉå=Ç~å=ã~íáÖÉ=ÄÉëíêáàÇáåÖK=
=
eÉí=âï~åíáÑáÅÉêÉå=î~å=ÇÉ=êÉä~íáÉë=íìëëÉå=ÖÉ≥åîÉëíÉÉêÇÉ=íáàÇ=Éå=ÜÉí=îççêâçãÉå=î~å=ëÅÜ~ÇÉ=çÑ=îÉáäáÖÜÉáÇëêáëáÅçÛëK=
=
eÉí=îÉêÖêçíÉå=î~å=áåòáÅÜí=áå=ÇÉ=äçâ~äÉ=éçéìä~íáÉÇóå~ãáÉâ=î~å=jìëâìëê~ííÉå=çã=ÄçîÉåëí~~åÇÉ=îççêëéÉääáåÖÉå=
Éå=êÉä~íáÉë=íÉ=çåÇÉêÄçìïÉå=
=
eÉí= îÉêò~ãÉäÉå= î~å= îççê= ÇÉ= kÉÇÉêä~åÇëÉ= ëáíì~íáÉ= êÉäÉî~åíÉ= ÄáçäçÖáëÅÜÉ= é~ê~ãÉíÉêë= çã= ÇÉ= ãçÇÉäã~íáÖÉ=
ÄÉå~ÇÉêáåÖÉå=~~å=íÉ=ëÅÜÉêéÉå=Éå=ÇÉ=òÉÖÖáåÖëâê~ÅÜí=Ç~~êãÉÉ=íÉ=îÉêÖêçíÉåX=eÉí=îÉêÑáàåÉå=î~å=ÇÉ=çåíïáââÉäÇÉ=
ãçÇÉääÉå=íçí=ÖÉîçÉäáÖÉ=ÄÉÜÉÉêëáåëíêìãÉåíÉåK=
=
sççê~ä= ÇÉ= ä~~íëíÉ= ÇÉÉäÇçÉäÉå= îÉêÉáëÉå= ÄáçäçÖáëÅÜ= îÉäÇïÉêâK=a~í= ~ëéÉÅí= î~å= ÜÉí= çåÇÉêòçÉâ= ÄáÉÇí= ÉÉå=
ÖêçíÉêÉ= ã~íÉ= î~å= ÇÉí~áäI= ã~~ê= îÉêÉáëí= ççâ= êÉä~íáÉÑ= îÉÉä= ~êÄÉáÇëáåòÉíK= bÉå= ëíìÇáÉ= òµåÇÉê= ~ä= íÉ= îÉÉä=
ÄáçäçÖáëÅÜ=Ü~åÇïÉêâ=áë=éê~âíáëÅÜI=ã~~ê=ÜÉí=äÉîÉêí=ãáåÇÉê=ÄÉÖêáé=çéK==
=
eÉí=äáÖí=îççê=ÇÉ=Ü~åÇ=çã=ÇÉ=éê~âíáëÅÜÉ=ÇÉÉäÇçÉäÉå=íÉ=ÄÉëíìÇÉêÉå=áå=ÉÉå=çéòÉí=ãÉí=ÉÉå=ÖêçíÉê=~~åí~ä=
ÜÉêÜ~äáåÖÉå= Ç~å=ãçÖÉäáàâ= ò~ä= òáàå= îççê= ÜÉí= îÉêÇáÉéÉåÇÉ= ÄáçäçÖáëÅÜÉ= ïÉêâK=a~~êçã= òìääÉå=ïÉ= áå= ÇÉ=
ÄÉëéêÉâáåÖ=î~å=ÇÉ=çåÇÉêòçÉâëçéòÉí=ÇÉòÉ=íïÉÉ=ÇÉäÉå=ëíÉÉÇë=áå=ë~ãÉåÜ~åÖI=ã~~ê=å~=Éäâ~~ê=ÄÉëéêÉâÉåK==
=
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aÉ=~ëéÉÅíÉå=ÇáÉ=ÜÉí=~ÑïÉÖáåÖëâ~ÇÉê=îçêãÉå=Äáà=ÇÉ=çéòÉí=î~å=ÇÉ=îÉäÇéêçÉÑ=òìääÉå=ÜáÉêçåÇÉê=¨¨å=îççê=
¨¨å=ïçêÇÉå=å~ÖÉäçéÉåK=t~ååÉÉê=êÉäÉî~åí=ò~ä=ççâ=ïçêÇÉå=~~åÖÉÖÉîÉå=ï•í=Éê= áå= áÉÇÉê=ÖÉî~ä=ÖÉãÉíÉå=
ãçÉí= ïçêÇÉåK= tÉ= ÄÉëéêÉâÉå= ~ÅÜíÉêÉÉåîçäÖÉåë= ÇÉ= íÉ= íçÉíëÉå= ãçÇÉääÉå= E¬= NKOFI= ÇÉ= ÖÉïÉåëíÉ=
ÉñéÉêáãÉåíÉäÉ= áåÖêÉÉé=E¬=NKPFI=çãî~åÖ=î~å=ÇÉ=ëíìÇáÉÖÉÄáÉÇÉå=E¬=NKQFI=ÄÉé~äáåÖÉå=~~å=~ÅÜíÉêäáÖÖÉåÇÉ=
éêçÅÉëëÉå=E¬=NKRFI=Çììê=î~å=ÇÉ=éêçÉÑ=E¬=NKSFI=~~åí~ä=ÜÉêÜ~äáåÖÉå=E¬=NKTFI=~~êÇ=î~å=ÇÉ=ëíìÇáÉÖÉÄáÉÇÉå=E¬=
NKUFK=qÉåëäçííÉ=ïçêÇí=ÇÉ=åççÇò~~â=íçí=ÜÉí=éìÄäáÅÉêÉå=~~åÖÉëíáéí=E¬=NKVFK==
=

NNNNKO=qb=qlbqpbk=jlabiiKO=qb=qlbqpbk=jlabiiKO=qb=qlbqpbk=jlabiiKO=qb=qlbqpbk=jlabiibk=bk=bk=bk=====

aÉ= ë~ãÉåÜ~åÖ= ãÉí= ÉÉå= ãçÇÉäã~íáÖÉ= ÄÉå~ÇÉêáåÖ= áë= ÅêìÅá~~äK= tÉ= ~ÇîáëÉêÉå= ÇÉ= ÜáÉê= áå= ÇÉÉä= N=
ÖÉéêÉëÉåíÉÉêÇÉ= ëí~íáëíáëÅÜÉ=ãçÇÉääÉå= íÉ= îÉêÄÉíÉêÉå=Çççê=ÇÉ=ÄÉä~åÖêáàâëíÉ= ëÉáòçÉåÉå=Éêáå=íÉ=ÄÉíêÉââÉåK=
eÉí= à~~ê= ïçêÇí= Ç~å= çéÖÉÇÉÉäÇ= áå= îáÉê= ÉîÉåä~åÖÉ= ëÉáòçÉåÉå= ãÉí= ÄáçäçÖáëÅÜÉ= êÉäÉî~åíáÉK= _áååÉå= ÇÉ=
ëÉáòçÉåÉå= îÉêëÅÜáäí= ÇÉ= î~åÖëíÉÑÑáÅáÉåíáÉ= å~~ê= îÉêï~ÅÜíáåÖ= áå= ÜçÖÉ= ã~íÉK= eÉí= îççêà~~ê= Éå= ÇÉ= ÜÉêÑëí=
EëÉáòçÉåÉå= ÖÉâ~ê~âíÉêáëÉÉêÇ= Çççê= íêÉâ= Éå= îÉÉä~ä= å~Çêìâ= çé= ÖÉÄêìáâ= î~å= é~ëëáÉîÉ= î~åÖãáÇÇÉäÉåFI= ÇÉ=
òçãÉê=Éå=ÇÉ=ïáåíÉê=EîÉÉä=å~Çêìâ=çé=âäÉããÉåFK==
=
bê= áë= ççâ= ÉÉå= êÉä~íáÉ=ãÉí= ÜÉí= ëáãìä~íáÉãçÇÉäK=aáí=ãçÇÉä=ãçÉí=ãÉí= Ç~í~= ìáí= ÇÉ= îÉäÇéêçÉîÉå= å~ÇÉê=
ïçêÇÉå= ÖÉÅ~äáÄêÉÉêÇ=Éå= ÖÉî~äáÇÉÉêÇK=eÉí=ïçêÇí= îÉêîçäÖÉåë= áåÖÉòÉí= çã=ÇÉ=~äíÉêå~íáÉîÉ= ëíê~íÉÖáÉØå= íÉ=
îÉêÖÉäáàâÉå=Éå=ÉÉå=çÄàÉÅíáÉîÉ=~ÑïÉÖáåÖ=íÉ=ã~âÉåI=ÖÉÖÉîÉå=ÇÉ=J=áå=ÜÉí=éìÄäáÉâÉ=ÇÉÄ~í=ÖÉÑçêãìäÉÉêÇÉ=J=
ÅêáíÉêá~K==

NNNNKP=KP=KP=KP=bumbofjbkqbib=fkdobbbumbofjbkqbib=fkdobbbumbofjbkqbib=fkdobbbumbofjbkqbib=fkdobbmmmm====

aÉ=îÉäÇéêçÉÑ=ÄÉççÖí=áåòáÅÜí=íÉ=âêáàÖÉå=áå=ÇÉ=áåòÉí=î~å=íáàÇ=áå=êÉä~íáÉ=íçí=ëÅÜ~ÇÉK=aáí=îÉêÉáëí=îççê~ä=ÉÉå=
ëóëíÉã~íáëÅÜ=î~êáØêÉå=î~å=ÇÉ=ÄÉëíêáàÇáåÖëáåòÉíI=ÜÉí=ÖçÉÇ=ãçåáíçêÉå=î~å=ëÅÜ~ÇÉ=Éå=áåÇáÅ~íçêÉå=î~å=êáëáÅç=
çé=ëÅÜ~ÇÉK=
=
aÉ=îÉäÇéêçÉÑ=ÄÉëí~~í=Ç~~êçã=ìáí=ãÉÉêÇÉêÉ=ÉñéÉêáãÉåíÉäÉ=ÖÉÄáÉÇÉåK=få=ÉÉå=ÇÉÉä=î~å=ÇÉ=ÖÉÄáÉÇÉå=ïçêÇí=
ÇÉ=ÄÉëíêáàÇáåÖ=ÖÉ≥åíÉåëáîÉÉêÇ=Éå=áå=ÉÉå=ÇÉÉä=ïçêÇí=òÉ=ÖÉØñíÉåëáîÉÉêÇK=aÉ=íçí~äÉ=ÄÉëíêáàÇáåÖëáåòÉí=ÄäáàÑí=
ÖÉäáàâI=Éå=åáÉí=ÄÉëíêáàÇÉå=ÜçÉÑí=åáÉí=~~å=ÇÉ=çêÇÉ=íÉ=âçãÉåK=aÉ=ëÅÜ~~ä=î~å=ÇÉ=ÖÉÄáÉÇÉå=ò~ä=áå=é~ê~Öê~~Ñ=P=
ïçêÇÉå= ÄÉëéêçâÉåK= eÉí= áë= ÄÉä~åÖêáàâ= çã= ëíÉÉÇë= é~êÉå= î~å= ÖÉÄáÉÇÉå= íÉ= ÜÉÄÄÉå= ÇáÉ= èì~= ~~êÇ= ëíÉêâ=
îÉêÖÉäáàâÄ~~ê=òáàå=EòáÉ=E¬=NKUFK=^ääÉ=êÉÖáëíê~íáÉ=î~å=íáàÇ=Éå=ëÅÜ~ÇÉ= áåÇáÅ~íçêÉå=ïçêÇÉå=áå=~ääÉ=ÖÉÄáÉÇÉå=
ìáíÖÉîçÉêÇK=
=
få=ÉÉå=ëÉäÉÅíáÉ=î~å=ÉñéÉêáãÉåíÉäÉ=ÖÉÄáÉÇÉå=ïçêÇÉå=ÇÉ=êÉäÉî~åíÉ=ÄáçäçÖáëÅÜÉ=é~ê~ãÉíÉêë=ÄÉëíìÇÉÉêÇK=aÉ=
êÉÇÉå= Ç~~êíçÉ= áë= ÜáÉêÄçîÉå= ~ä= ~~åÖÉëíáéíI=ã~~ê= ïçêÇí= ÜáÉê= åçÖ= ÉÉåë= îÉêÇÉê= ÖÉãçíáîÉÉêÇW= s~åÖëíÉåI=
îÉáäáÖÜÉáÇëêáëáÅçÛë=Éå=ëÅÜ~ÇÉÖÉî~ääÉå=òáàå=~ÑÖÉäÉáÇÉå=î~å=éçéìä~íáÉåáîÉ~ìëK=s~åïÉÖÉ=ÇÉ=ä~ÖÉ=áåÅáÇÉåíáÉ=
î~å=ëÅÜ~ÇÉÖÉî~ääÉå= áë=ÇÉ=â~åë=Öêççí=Ç~í=ÉñéÉêáãÉåíÉå=î~å=ÉåâÉäÉ= à~êÉå=åáÉí=îçäëí~~å=çã=ÉÉå=îÉêÄ~åÇ=
íìëëÉå=î~åÖëíáåíÉåëáíÉáí=Éå=ëÅÜ~ÇÉJáåÅáÇÉåíáÉ=~~å=íÉ=íçåÉåK=s~åÖëíáåëé~ååáåÖ=ÜÉÉÑí=ÉÉå=ÇáêÉÅíÉ=áåîäçÉÇ=
çé= éçéìä~íáÉåáîÉ~ìë= î~å=jìëâìëê~ííÉå= Éå= ÜÉí= áë= Çìë= ê~~Çò~~ã= àìáëí= ÇáÉ= íÉ= ãÉíÉåK= aáÉ= òáàå= çé= Çáí=
ãçãÉåí=kÉÇÉêä~åÇ=ëäÉÅÜíë=~ÑÖÉäÉáÇ=ìáí=íÜÉçêÉíáëÅÜÉ=~~åå~ãÉë=çîÉê=î~åÖëíÉÑÑáÅáØåíáÉ=Éå=éçéìä~íáÉÖêçÉáK=
eÉí=ãÉíÉå=î~å=äçâ~äÉ=éçéìä~íáÉÇóå~ãáÉâ=îÉêÉáëí=îÉÉä=~êÄÉáÇëáåòÉí=î~å=ÄÉëíêáàÇÉêë=Éå=ÄáçäçÖÉåI=ã~~ê=áë=
åççÇò~âÉäáàâ= çã= áå= êÉä~íáÉÑ= âçêíÉ= íáàÇ= EÉåâÉäÉ= à~êÉåF= îÉê~åÇÉêáåÖÉå= áå= îÉáäáÖÜÉáÇëêáëáÅçÛë= Éå= ëÅÜ~ÇÉJ
áåÅáÇÉåíáÉI=~äë=ÖÉîçäÖ=î~å=ÉñéÉêáãÉåíÉå=ãÉí=ÄÉëíêáàÇáåÖëáåíÉåëáíÉáíI=íÉ=âìååÉå=çåÇÉêÄçìïÉåK==

jÉíáåÖÉåjÉíáåÖÉåjÉíáåÖÉåjÉíáåÖÉå====
aÉ= ÄÉä~åÖêáàâëíÉ= ã~íÉå= òáàå= ÖÉ≥åîÉëíÉÉêÇÉ= íáàÇ= Éå= ëÅÜ~ÇÉK= aÉ= ÉÉêëíÉ= ïçêÇí= ~ä= î~ëíÖÉäÉÖÇ= áå= ÜÉí=
î~åÖëíêÉÖáëíê~íáÉëóëíÉÉãK=dÉÖÉîÉåë=î~å=ëÅÜ~ÇÉ=âìååÉå=òáàå=~F= áåÅáÇÉåíáÉ=î~å=ëÅÜ~ÇÉI=ÄF=îÉêãáåÇÉêÇÉ=
äÉîÉåëÇììê= î~å= ÇáàâÉå= Éå= â~ÇÉëI= çÑ= ÅF= îÉáäáÖÜÉáÇëêáëáÅçÛëK= pÅÜ~ÇÉ= ãçÉí= ïçêÇÉå= ÖÉãÉíÉå= ÓÇÉëåççÇë=
ëíÉÉâéêçÉÑëÖÉïáàëJ= áå= ë~ãÉåïÉêâáåÖ= ãÉí= Ç~~êíçÉ= ÖÉëéÉÅá~äáëÉÉêÇÉ= áåëí~åíáÉë= ãÉí= ÄÉíêÉââáåÖ= íçí=
ï~íÉêëí~~í= Éå= ä~åÇÄçìïK= s~åïÉÖÉ= ÇÉ= ä~ÖÉ= áåÅáÇÉåíáÉ= î~å= ëÅÜ~ÇÉÖÉî~ääÉå= áë= ÇÉ= â~åë= Öêççí= Ç~í=
ÉñéÉêáãÉåíÉå=î~å=ÉåâÉäÉ=à~êÉå=åáÉí=îçäëí~~å=çã=Ç~~ÇïÉêâÉäáàâÉ=ëÅÜ~ÇÉJáåÅáÇÉåíáÉ=îçäÇçÉåÇÉ=î~~â=~~å=
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íÉ=íçåÉåK=aÉ=îÉê~åÇÉêáåÖ=áå=äçâ~äÉ=îÉáäáÖÜÉáÇëêáëáÅçÛëI=çÑ=äÉîÉåëÇììê=î~å=â~ÇÉëI=ìáíÖÉÇêìâí=áå=ÜÉí=~~åí~ä=
ÄçìïÉå=Çççê=jìëâìëê~ííÉå=áë=ïÉääáÅÜí=ÉÉå=ÖÉîçÉäáÖÉêÉ=ã~~íI=Éå=ÜÉí=áë=Çìë=ê~~Çò~~ã=çã=ççâ=ÜÉí=~~åí~ä=
ÄçìïÉå= íÉ=ãÉíÉåK=aÉ=çåíïáââÉäáåÖ= áå=ÜÉí= ~~åí~ä=ÄçìïÉåI=ÄÉïççåÇ=Éå=çåÄÉïççåÇI= áë=ÉÉå= áåÇáÅ~íçê=
î~å=êáëáÅç=çé=ëÅÜ~ÇÉ=Éå=îÉêãáåÇÉêÇÉ=äÉîÉåëÇììê=î~å=ÉÉå=â~ÇÉK=^~åí~ääÉå=ÖÉî~åÖÉå=ÇáÉêÉå=ïçêÇÉå=ççâ=
ÖÉêÉÖáëíêÉÉêÇ=Éå=îÉêò~ãÉäÇK==
=
sççê=ÜÉí=ÄáçäçÖáëÅÜÉ=ÇÉÉä= áë= ~ÄìåÇ~åíáÉI=~~åí~ääÉå=éÉê=âã=ï~íÉê=çÑ=ÇáÅÜíÜÉáÇ=ÇÉ=ÄÉä~åÖêáàâëíÉ=ã~~íK=
aáí=â~å=Çççê=íÉääáåÖÉå=íÉ=ÇçÉå=î~å=ëéçêÉå=EâÉìíÉäëI=ÄçìïÉå=çÑ=ÜìííÉåFI=áåÇáîáÇìÉå=çÑ=î~åÖëíÉå=EjçÉåë=
NVTNX=açìÇÉ= î~å=qêççëíïáàâ= NVTSX= i~ããÉêíëã~=C=káÉïçäÇ= OMMRFK=aÉ=ãÉíÜçÇÉ= î~å= ÚjÉêâÉå= Éå=
qÉêìÖî~åÖÉåÛ=Elíáë=Éí=~äK=NVTUX=iÉÄêÉíçå=Éí=~äK=NVVOF=îÉêÇáÉåí=ÉÅÜíÉê=ëíÉêâ=ÇÉ=îççêâÉìêK=eáÉêíçÉ=ãçÉí=
ÉÉå= êÉéêÉëÉåí~íáÉîÉ= ëíÉÉâéêçÉÑ=jìëâìëê~ííÉå= ïçêÇÉå= ÖÉî~åÖÉåI= ÖÉãÉêâíI= Éå= ïÉÉê= äçëÖÉä~íÉåK= i~íÉê=
ïçêÇÉå=ïÉÉê=åáÉìïÉ=êÉéêÉëÉåí~íáÉîÉ=ëíÉÉâéêçÉîÉå=ÖÉî~åÖÉå=áå=ÜÉíòÉäÑÇÉ=ÖÉÄáÉÇI=çé=Ä~ëáë=ï~~êî~å=ÇÉ=
~~åïÉòáÖÉ= ~~åí~ääÉå=âìååÉå=ïçêÇÉå=ÖÉëÅÜ~í= Elíáë= Éí= ~äK= NVTUFK=aÉ=ãÉíÜçÇáÉâ= äÉîÉêí= ÉÉå=Üççé=Éñíê~=
áåÑçêã~íáÉ= çé= çîÉê= ëíÉêÑíÉI= êÉéêçÇìÅíáÉ= EòáÉ= ¬= RKPF= Éå= êìáãíÉäáàâ= ÖÉÄêìáâK=aáí= òáàå= îççê= Çáí= ÇçÉä= òÉÉê=
ÄÉä~åÖêáàâÉ= ã~íÉåK= sççêÇÉÉä= î~å= ÇÉòÉ= ãÉíÜçÇÉ= áë= ÇÉ= çÄàÉÅíáîáíÉáíI= ÜÉí= ÑÉáí= Ç~í= àÉ= ÜÉí= ççâ= áå= ÜÉí=
çåÄÉëíêÉÇÉå=ÖÉÄáÉÇ=â~å=íçÉé~ëëÉå=Éå=ÇÉ=çîÉêáÖÉ=áåÑçêã~íáÉ=ÇáÉ=ãÉí=ÇÉòÉ=ãÉíÜçÇÉ=ïçêÇí=îÉêâêÉÖÉåK=aÉ=
ãÉíÜçÇáÉâ= Éå= ëí~íáëíáÉâ= êçåÇ= Úã~êâ=C= êÉÅ~éíìêÉÛ= áë= ãçãÉåíÉÉä= ëíÉêâ= áå= çåíïáââÉäáåÖ= Éå= ÄáÉÇí= îÉÉä=
ãçÖÉäáàâÜÉÇÉåK=
=
tÉ=ïÉíÉå=Ç~í=jìëâìëê~ííÉå=òáÅÜ=êìáãíÉäáàâ=îÉêëéêÉáÇÉåK=eÉí=Ö~~í=åáÉí=~ääÉÉå=çã=äçâ~äÉ=îÉêéä~~íëáåÖÉåI=
ãÉí=ÉÉå=ëÅÜ~~ä=î~å=ÉåâÉäÉ=ÜçåÇÉêÇÉå=ãÉíÉêëK=bê=ÄÉëí~~å=ççâ=ëÉáòçÉå~äÉ=íêÉâÄÉïÉÖáåÖÉåI=î~å=Éå=å~~ê=
ÇáÉéÉê=ï~íÉê=ÄáàîççêÄÉÉäÇI=ãÉí=ÉÉå=ëÅÜ~~ä=î~å=ãçÖÉäáàâ=ÉåâÉäÉ=âáäçãÉíÉêëK=qÉåëäçííÉ=â~å=Éê=Äáà=ÉÉå=ÇÉÉä=
î~å= ÇÉ= éçéìä~íáÉ=ççâ= ëéê~âÉ= òáàå= î~å=ïÉÖíêÉâK=aáí= ÑÉåçãÉÉå=ïçêÇí= ççâ=ïÉä=ÇáëéÉêëáÉ= ÖÉåçÉãÇI= Éå=
ëéÉÉäí=çé=ÇÉ=ëÅÜ~~ä=î~å=ãÉÉêÇÉêÉ=âáäçãÉíÉêë=EaçìÇÉ=î~å=qêççëíïáàâ=NVTSX=`~äÉó=NVUTX=sÉêâ~áâ=NVVNX=
_~êÉåÇë=OMMTFK=lãÇ~í=ïÉ=ïáääÉå=ïÉíÉå=ÜçÉ=ÇÉ=ÇáëéÉêëáÉ=ë~ãÉåÜ~åÖí=ãÉí=ÇÉ=ÉñéÉêáãÉåíÉäÉ=áåÖêÉÉé=Éå=
ÇÉ= éçéìä~íáÉçãî~åÖI= ãçÉíÉå= ïÉ= ÜÉí= êìáãíÉäáàâ= ÖÉÄêìáâ= çé= ÇÉòÉ= ëÅÜ~~ä= áå= â~~êí= ÄêÉåÖÉåK= eáÉêíçÉ=
ïçêÇÉå= ÇáÉêÉå= áåÇáîáÇìÉÉä= ÜÉêâÉåÄ~~ê= ÖÉã~~âíK= aÉåâ= ~~å= ÉÉå= éççíêáåÖI= ÉÉå= ççêãÉêâ= ÉåLçÑ= ÉÉå=
íê~åëéçåÇÉêI= Eã~~ê= ÜÉí= äáÉÑëíÉ= åçÖ= ÉÉå= òÉåÇÉêFK= aÉ= Éêî~êáåÖ= î~å= ÉÉêÇÉê= ïÉêâ= ãÉí= éççíêáåÖÉå= Éå=
ççêãÉêâÉå=áë=Ç~í=ãÉí=å~ãÉ=ççêãÉêâÉå=î~å=ÜÉí=ÇáÉê=äçë=âìååÉå=ê~âÉå=EcK=_~êÉåÇë=éÉêëK=ãÉÇKFK=_ÉáÇÉ=
ã~êâÉêáåÖÉå= âìååÉå=ãçÖÉäáàâ= ï~í= áêêáí~íáÉ= çéïÉââÉå= îççê= ÜÉí= ÇáÉêK= qê~åëéçåÇÉêë= òáàå= åáÉí= î~å= ÇÉ=
ÄìáíÉåâ~åí=íÉ=òáÉå=ï~í=ÉÉå=å~ÇÉÉä=áë=îççê=ÜÉí=íÉêìÖîáåÇÉå=Éêî~åK=^ääÉ=ÇáÉêÉå=âêáàÖÉå=ÉÉå=íê~åëéçåÇÉê=Éå=
ÉÉå= éççíêáåÖK= qÉêìÖãÉäÇáåÖÉå= î~å= ÇÉòÉ= ÇáÉêÉå= EÇççÇI= ã~~ê= äáÉÑëí= äÉîÉåÇF= ëíÉääÉå= çåë= áå= ëí~~í= íÉ=
âï~åíáÑáÅÉêÉå=ïÉäâ=~~åÇÉÉä=î~å=ÇÉ=éçéìä~íáÉ=òáÅÜ=çîÉê=ïÉäâÉ=~Ñëí~åÇÉå=îÉêéä~~íëíK=bå=ïÉäâ=~~åÇÉÉä=Éê=
ãáÖêÉÉêí=å~~ê=ÄìáíÉå=ÜÉí=ÉñéÉêáãÉåíÉäÉ=ÖÉÄáÉÇK==
=
s~å=ÇÉ=îÉêò~ãÉäÇÉ=ÖÉÇçÇÉ=ÇáÉêÉå=ïçêÇí=äÉÉÑíáàÇI=ëÉñÉI=êÉéêçÇìÅíáÉîÉ=ëí~~í=Éå=ÄáçãÉíêáÉ=î~ëíÖÉëíÉäÇK=

NNNNKQ=KQ=KQ=KQ=ljs^kd=s^k=ab=pqrafbljs^kd=s^k=ab=pqrafbljs^kd=s^k=ab=pqrafbljs^kd=s^k=ab=pqrafbdb_fbabk=db_fbabk=db_fbabk=db_fbabk=====

aÉ= çãî~åÖ= î~å= ÜÉí= ÉñéÉêáãÉåíÉäÉ= ÖÉÄáÉÇ= ãçÉí= òµ= Öêççí= òáàåI= Ç~í= ê~åÇÉÑÑÉÅíÉå= ãáåÇÉê= ÄÉä~åÖêáàâ=
ïçêÇÉå= çÑ= òÉäÑë= ~äë= ~ÑïÉòáÖ= âìååÉå=ïçêÇÉå= ÄÉëÅÜçìïÇ= áå= ÜÉí= ÅÉåíêìã= î~å= ÜÉí= ÖÉÄáÉÇK=lãÇ~í= ÇÉ=
ÉñéÉêáãÉåíÉäÉ= áåÖêÉÉé= ÑÉáíÉäáàâ= åáÉí= ~Ñïáàâí= î~å= ÜÉí= ÜìáÇáÖÉ= ÄÉëíêáàÇáåÖëéêçÖê~ãã~I= ÄÉÜ~äîÉ= Ç~í= ÉÉå=
~~åí~ä=ò~âÉå=ëóëíÉã~íáëÅÜ=ïçêÇÉå=ÖÉî~êáÉÉêÇ=Éå=ÖÉãÉíÉåI= áë=ÜÉí=ÇÉ=ÄÉëíÉ=âÉìë=çã=ÇÉ=ëÅÜ~~ä=î~å=ÉÉå=
ììêÜçâ=íÉ=âáÉòÉåK==

NNNNKR=KR=KR=KR=^`eqboifddbk^`eqboifddbk^`eqboifddbk^`eqboifddbkab=mol`bppbkab=mol`bppbkab=mol`bppbkab=mol`bppbk====

låòÉ= ÇáÉéÉêÖ~~åÇÉ= îê~ÖÉå= ÜÉÄÄÉå= ÄÉíêÉââáåÖ= çé= ÇÉ= ~ÅÜíÉêäáÖÖÉåÇÉ= éêçÅÉëëÉå= ÇáÉ= ÇÉ=
~~åí~äëçåíïáââÉäáåÖÉå=Éå=ÇÉ=ÇáëéÉêëáÉ=ÄÉé~äÉåK=eçÉ=îÉê~åÇÉêÉå=ëíÉêÑíÉ=Éå=êÉéêçÇìÅíáÉI=Éå=ÜçÉ=Ü~åÖÉå=
ÇÉòÉ=ë~ãÉå=ãÉí=îçÉÇëÉä~~åÄçÇI=òáÉâíÉ=Éå=éêÉÇ~íáÉ\==
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oÉéêçÇìÅíáoÉéêçÇìÅíáoÉéêçÇìÅíáoÉéêçÇìÅíáÉ=Éå=ëíÉêÑíÉÉ=Éå=ëíÉêÑíÉÉ=Éå=ëíÉêÑíÉÉ=Éå=ëíÉêÑíÉ====
wç~äë= çéÖÉãÉêâí= òìääÉå= ëíÉêÑíÉ= Éå= êÉéêçÇìÅíáÉ= Çççê= ÚjÉêâÉå= Éå=qÉêìÖî~åÖÉåÛ= ïçêÇÉå= ÄÉé~~äÇK=aÉ=
ã~åáÉê= çã= ÇÉòÉ= î~êá~ÄÉäÉå= íÉ= ëÅÜ~ííÉå= ìáí= ÇÉ= êÉëìäí~íÉå= î~å= ÇÉ= íÉêìÖî~åÖëíÉå= áë= ÉÉå= òÉÉê= ÄêÉÉÇ=
íçÉÖÉé~ëíÉ=ãÉíÜçÇáÉâ=EiÉÄêÉíçå=Éí=~äK=NVVOX=píÉåëÉíÜ=Éí=~äK=OMMNFK=eÉí=áë=çîÉêáÖÉåë=ïÉä=áåÖÉïáââÉäÇI=Éå=
Éê=ãçÉíÉå=îççê=ÇÉ=~å~äóëÉ=ÉÉå=~~åí~ä=~~åå~ãÉë=ÖÉã~~âí=ïçêÇÉåK=pçããáÖÉ=î~å=ÇáÉ=~~åå~ãÉë=òáàå=íÉ=
íçÉíëÉå=ãÉí=é~ê~ääÉääÉ=ãÉíáåÖÉåK=sççê=ÅçêêÉÅíÉ=ÄÉêÉâÉåáåÖ=Éêî~å=ëí~~í=Öê~íáë=ëçÑíï~êÉ=íÉê=ÄÉëÅÜáââáåÖ=
ÇáÉ= ëéÉÅá~~ä= îççê= Çáí= ÇçÉä= áë= çåíïáââÉäÇK=aáí= éêçÖê~ãã~=ÜÉÉí=`^mqrob= Éå= áë= çåÇÉêÇÉÉä= î~å= ÉÉå=
ÄêÉÇÉê=é~ââÉí=Ç~í=ïçêÇí=ÖÉÇáëíêáÄìÉÉêÇ=çåÇÉê=ÇÉ=å~~ã=j^oh=E`ççÅÜ=OMMNFK=^äë=îìáëíêÉÖÉä=îççê=ÜÉí=
ÄÉé~äÉå=î~å=ÇÉ=ëíÉÉâéêçÉÑÖêççííÉ=Ö~~å=ïÉ=Éê=î~å=ìáí=Ç~í=Éê=éÉê=î~åÖëíëÉëëáÉ=OR=ÇáÉêÉå=ãçÉíÉå=ïçêÇÉå=
íÉêìÖÖÉòáÉåI=ÇáÉ=áå=ÉÉå=ÉÉêÇÉêÉ=î~åÖëíéÉêáçÇÉ=òáàå=ÖÉãÉêâíI=éÉê=Å~íÉÖçêáÉ=î~å=ÇáÉêÉå=EÉñéÉêí=àìÇÖãÉåíI=
eK= î~å= ÇÉê= gÉìÖÇ= éÉêëK=ãÉÇKFK=aìë= ÄáàîççêÄÉÉäÇ= OR= àçåÖÉ= ÇáÉêÉåI= OR= ~ÇìäíÉ= îêçìïíàÉë= Éå= OR= ~ÇìäíÉ=
ã~ååÉíàÉëK=aÉ=éêÉÅáÉòÉ=ìáíïÉêâáåÖ=î~å=ÇÉ=ãÉíÜçÇáÉâ=îÉêÉáëí=ÉÉå=ÇáÉéÉêÖ~~åÇÉ=ÖÉí~äëã~íáÖÉ=~å~äóëÉI=çé=
Ä~ëáë=î~å=âÉååáë=î~å=ÜÉí=éêçÖê~ãã~=j^oh=Éå=~~åå~ãÉë=çîÉê=ÇÉ=íÉ=îÉêï~ÅÜíÉå=~~åí~äëçåíïáââÉäáåÖ=
Éå=ÇáëéÉêëáÉK=mÉê= à~~ê=òáàå=Éê=ãáåáã~~ä=O=î~åÖëíãçãÉåíÉå=ãÉí=Éäâ=O=î~åÖëí=ëÉëëáÉëI=¨¨å=~~å=ÜÉí=ÉáåÇ=
î~å= ÇÉ= òçãÉê= çã= êÉéêçÇìÅíáÉ= íÉ= âìååÉå= ëÅÜ~ííÉåI= Éå= ¨¨å= ~~å= ÜÉí= ÉáåÇ= î~å= ÇÉ=ïáåíÉê= çã= òáÅÜí= íÉ=
âêáàÖÉå=çé=ÇÉ=ïáåíÉêëíÉêÑíÉK=eçÉ=ÇáÉ=ëÉëëáÉë=ãçÉíÉå=ïçêÇÉå=ÖÉíáãÉÇ=íÉå=çéòáÅÜíÉ=î~å=ÇÉ=ÄÉä~åÖêáàâëíÉ=
íêÉâéÉêáçÇÉå=áë=áÉíë=ï~í=å~ÇÉêÉ=ÇáëÅìëëáÉ=ÄÉÜçÉÑíK=eÉí=îçÉêí=íÉ=îÉê=çã=Ç~í=ÜáÉê=áå=ÇÉí~áä=ìáí=íÉ=ïÉêâÉåK=
låòÉ=ïÉêâÜóéçíÜÉëÉ=áë=Ç~í=ÜÉí=êÉä~íáÉîÉ=ÄÉä~åÖ=î~å=ëíÉêÑíÉ=íçÉ=ò~ä=åÉãÉå=Éå=Ç~í=ÇÉ=êÉéêçÇìÅíáÉ=~Ñ=ò~ä=
åÉãÉå=ãÉí= ÉÉå= íçÉåÉãÉåÇÉ=éçéìä~íáÉK=jçÖÉäáàâÉ= íÉêìÖâçééÉäáåÖëãÉÅÜ~åáëãÉå=ïÉêâÉå= îá~= îçÉÇëÉäI=
òáÉâíÉ=çÑ=éêÉÇ~íáÉK=

sçÉÇëÉä~~åÄçÇsçÉÇëÉä~~åÄçÇsçÉÇëÉä~~åÄçÇsçÉÇëÉä~~åÄçÇ====
eÉí= îçÉÇëÉä~~åÄçÇ= òçì= ãçÉíÉå= ÖÉãÉíÉå= ïçêÇÉå= áå= ÜÉí= íÉêêÉáåK= a~~ê= òáàå= ÉÉå= Üççé= îÉêëÅÜáääÉåÇÉ=
ãÉíÜçÇÉå= îççê= ÇáÉ= ïÉ= ÜáÉê= åáÉí= å~ÇÉê= òìääÉå= ìáíïÉêâÉåK= tÉ= îÉêïáàòÉå= Ç~~êîççê= å~~ê= ëí~åÇ~~êÇ=
ÉÅçäçÖáëÅÜÉ= íÉâëíÄçÉâÉå= E`ê~ïäÉó= NVUPX= _ÉÖçå= Éí= ~äK= NVVMFK= aáí= ~ëéÉÅí= ÜÉÉÑí= îççê~äëåçÖ= ïÉáåáÖ=
éêáçêáíÉáíK=

wáÉâíÉwáÉâíÉwáÉâíÉwáÉâíÉ====
eÉí= ÄÉä~åÖ= î~å= ÄÉëãÉííáåÖ=ãÉí= òáÉâíÉîÉêïÉââÉêë=ïçêÇí= áåÖÉëÅÜ~í= Çççê= ÇÉ= ÄÉëãÉííáåÖëÖê~~Ç= î~ëí= íÉ=
ëíÉääÉå= Äáà= ÇáÉêÉå= áå= ÇÉ= ÉñéÉêáãÉåíÉäÉ= Éå= ÇÉ= ÅçåíêçäÉ= ÖÉÄáÉÇÉåK= bÉå= òç= ïáääÉâÉìêáÖÉ= ãçÖÉäáàâÉ=
ëíÉÉâéêçÉÑ=î~å=ëéÉÉâëÉäJ=Éå=ÄäçÉÇãçåëíÉêë=ÇáÉêÉå=ïçêÇí=íÉê=ÄÉççêÇÉäáåÖ=çéÖÉëíììêÇ=å~~ê=ÜÉí=`fa`J
iÉäóëí~Ç= î~å=t~ÖÉåáåÖÉå=roK=bê=ïçêÇÉå= åáÉí= ëéÉÅá~~ä= ÇáÉêÉå= îççê= ÖÉÇççÇK=sÉêÇÉê=ïçêÇí= î~å= ~ääÉ=
ÇççÇ= ÖÉîçåÇÉå= ÇáÉêÉå= ÇÉ= ÇççÇëççêò~~â= î~ëíÖÉëíÉäÇI= òçÇ~í= ÜÉí= êÉä~íáÉîÉ= ÄÉä~åÖ= î~å= òáÉâíÉ= ~äë=
ÇççÇëççêò~~â=áåòáÅÜíÉäáàâ=â~å=ïçêÇÉåK=lçâ=î~å=ÇÉ=ÇçÇÉ=ÇáÉêÉå=Ö~~í=ÉÉå=ëíÉÉâéêçÉÑ=íÉê=áåÑçêã~íáÉ=å~~ê=
iÉäóëí~ÇK= bÉå= ëäìáíÉåÇ= ÄÉÉäÇ= ò~ä= ìáí= Çáí= ~ääÉë= çîÉêáÖÉåë= åççáí= âìååÉå= çåíëí~~å= çãÇ~í= òáÉâíÉ= áå=
áåíÉê~ÅíáÉ= ãÉí= îçÉÇëÉäI= éêÉÇ~íáÉ= Éå= ÄÉëíêáàÇáåÖ= â~å= ëí~~åK= tÉêâÜóéçíÜÉëÉ= áë= åáÉííÉãáå= Ç~í= ÇÉ=
ÄÉëãÉííáåÖëÖê~~Ç=ãÉí=òáÉâíÉîÉêïÉââÉêë=ÜçÖÉê=ò~ä=òáàå=Äáà=ÜçÖÉêÉ=éçéìä~íáÉÇáÅÜíÜÉáÇK=

mêÉÇ~íáÉmêÉÇ~íáÉmêÉÇ~íáÉmêÉÇ~íáÉ====
sççê=ï~í=ÄÉíêÉÑí=ÜÉí=ãÉíÉå=î~å=éêÉÇ~íáÉ=ãçÉíÉå=ïÉ=åáÉí=íÉ=~ãÄáíáÉìë=òáàåK=eÉí=áë=~ä=éê~ÅÜíáÖ=~äë=Éê=ÉÉå=
áåÇÉñ= î~å= éêÉÇ~íçê~~åïÉòáÖÜÉáÇ= â~å= ïçêÇÉå= ÖÉã~~âíI= çé= Ä~ëáë= î~å= ëéçêÉåI= îáëëí~åÇÄÉé~äáåÖÉå= Éå=
íÉääáåÖÉå= î~å= êççÑîçÖÉäëK= få= áÉÇÉê= ÖÉî~ä= áë= áåòáÅÜí= åçÇáÖ= áå= ÇÉ= ã~íÉ= ï~~êáå= éêÉÇ~íçêÉå= ïçêÇÉå=
ÄÉëíêÉÇÉåK=^ÑëÅÜçíÅáàÑÉêë=î~å=ïáäÇÄÉÜÉÉêÉÉåÜÉÇÉå=âìååÉå=~~åîìääÉåÇÉ=áåÑçêã~íáÉ=ÖÉîÉåK==
=

NNNNKS=KS=KS=KS=arro=s^k=ab=molbcarro=s^k=ab=molbcarro=s^k=ab=molbcarro=s^k=ab=molbc====

bÉå=éêçÉÑÇììê=î~å=ÉÉå= à~~ê= áë=îçäÇçÉåÇÉ=îççê=ÜÉí=îÉêïÉêîÉå=î~å=ÇÉ=ÉÉêëíÉ=òáåîçääÉ=êÉëìäí~íÉåK=få=ÜÉí=
áÇÉ~äÉ= ÖÉî~ä= Çììêí= ÇÉ= éêçÉÑ= ãÉÉêÇÉêÉ= à~êÉå= Éå= áë= Éê= ÉÉå= ÅóÅäìë= î~å= Ç~í~îÉêò~ãÉäáåÖI= ãçÇÉääÉêáåÖI=
~~åé~ëëáåÖÉå= áå= ÄÉÜÉÉêK= aÉ= ãÉÉëíÉ= áåÑçêã~íáÉ= ïáåëí= ïçêÇí= î~~â= ÄÉÜ~~äÇ= ìáí= éêçÉîÉå= ï~~êáå=
ÄÉÜ~åÇÉäáåÖÉå=Éäâ~~ê=~ÑïáëëÉäÉå=çé=ÉÉå=äçÅ~íáÉK=aìë=ÄáàîççêÄÉÉäÇ=íïÉÉ=à~~ê=áåíÉåëáîÉêÉåI=Éå=Ç~å=ïÉÉê=
ÉñíÉåëáîÉêÉåK=
==
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NNNNKT=KT=KT=KT=^^kq^i=eboe^ifkdbk^^kq^i=eboe^ifkdbk^^kq^i=eboe^ifkdbk^^kq^i=eboe^ifkdbk====

aÉ=éêçÉÑ=â~å=òçåÇÉê=îÉÉä=âçëíÉå= áå=îÉÉäîçìÇ=ïçêÇÉå=ìáíÖÉîçÉêÇI= áå=òáàå=éê~âíáëÅÜÉ=îçêãK=lãÇ~í=ÇÉ=
ëÅÜ~ÇÉ= ãÉíáåÖÉå= òÉÉê= êìï= òìääÉå= òáàå= áë= ÇÉ= åççÇò~~â= ÜáÉêíçÉ= ççâ= ~~åïÉòáÖK= eçÉ= ãÉÉê= î~êá~íáÉ= Éê=
îÉêï~ÅÜí= ïçêÇíI= ÜçÉ= ãÉÉê= ãÉíáåÖÉå= àÉ= åçÇáÖ= ÜÉÄíK= eÉí= ~~åí~ä= ÖÉÄáÉÇÉå= ï~~ê= ÇÉ= ÄÉëíêáàÇáåÖëáåòÉí=
ëóëíÉã~íáëÅÜ=ãçÉí=ïçêÇÉå=ÖÉî~êáÉÉêÇ=Éå=ÇÉ=ëÅÜ~ÇÉ=ãçÉí=ïçêÇÉå=ÖÉãçåáíçêÇ=äáÖí=áå=ÇÉ=íáÉåí~ääÉåK==
=
eÉí= ~~åí~ä=ÖÉÄáÉÇÉå=ï~~ê=ãÉÉê=ÄáçäçÖáëÅÜ=ÇÉí~áä= ÖÉïÉåëí= áë= áë=ãáåáã~~ä= íïÉÉK=bÉå=ÖÉÄáÉÇ=ãÉí=å~~ê=
îÉêï~ÅÜíáåÖ= ÜçÖÉJ= Éå= ÉÉå= ÖÉÄáÉÇ= ãÉí= å~~ê= îÉêï~ÅÜíáåÖ= ä~ÖÉ= éçéìä~íáÉ= ÇáÅÜíÜÉáÇK=j~~ê= ÉÉå= ÖêçíÉê=
~~åí~ä=ÖÉÄáÉÇÉå=ãÉí=çÄàÉÅíáÉÑ=ÄÉé~~äÇÉ=éçéìä~íáÉ=çãî~åÖ= áë= òÉÉê=ïÉåëÉäáàâK=eçÉîÉÉä=ÖÉÄáÉÇÉå=òáåîçä=
âìååÉå=ïçêÇÉå=ÖÉîçäÖÇ=Ü~åÖí=~Ñ=î~å=ÇÉ=éê~âíáàâ=î~å=ÜÉí=ã~êâJêÉÅ~éíìêÉ=ïÉêâK=eçÉîÉÉä=ãçÉáíÉ=âçëí=
ÜÉí= çã= ÇáÉêÉå= äÉîÉåÇ= íÉ= î~åÖÉå= Éå= ïÉÉê= íÉêìÖ= íÉ= òáÉå\= eçÉ= Öêççí= ïçêÇÉå= ÇÉ=
ÄÉíêçìïÄ~~êÜÉáÇëáåíÉêî~ääÉå\=eÉí=áë=ê~~Çò~~ã=íÉîçêÉå=ÉÉå=éáäçí=ìáí=íÉ=îçÉêÉå=çã=Çáí=íÉ=ÄÉé~äÉåK==
=
få= ÄÉáÇÉ= ÖÉî~ääÉå= ÖÉäÇí= Ç~í= ÜÉí= ïÉêâÉäáàâÉ= ~~åí~ä= ÜÉêÜ~äáåÖÉå= ï~~êíçÉ= ÄÉëäçíÉå= ãçÉí= ïçêÇÉåI=
~ÑÜ~åâÉäáàâ=áë=î~å=ÇÉ=ÄÉëÅÜáâÄ~êÉ=ÄìÇÖÉííÉå=Éå=ÇÉ=âçëíÉå=î~å=~êÄÉáÇ=ÉåÉêòáàÇëI=Éå=ÇÉ=ÖÉïÉåëíÉ=éêÉÅáëáÉ=
î~å=ÇÉ=ìáíâçãëíÉå=~åÇÉêòáàÇëK=

NNNNKU=KU=KU=KU=^^oa=s^k=ab=pqrafbdb^^oa=s^k=ab=pqrafbdb^^oa=s^k=ab=pqrafbdb^^oa=s^k=ab=pqrafbdb_fbabk_fbabk_fbabk_fbabk====

eçÉïÉä=ÇÉ=jìëâìëê~í=ÉÉå=ÖÉåÉê~äáëí=áëI=ÇáÉ=~äÖÉãÉÉå=îççêâçãí=Éå=áå=ëí~~í=áë=çé=~ääÉêäÉá=éäÉââÉå=ÜìííÉå=
íÉ= ÄçìïÉå= çÑ= ÄçìïÉå= íÉ= Öê~îÉåI= ÜÉÉÑí= ÜÉí= ÇáÉê= íçÅÜ= ÇìáÇÉäáàâ= ïÉä= îççêâÉìêÉåK= iáëÇçÇÇÉ= ïçêÇí=
ÖÉéêÉÑÉêÉÉêÇ= ~äë= îçÉÇëÉäéä~åíI= âäÉá= áë= ëíÉîáÖÉê= çã= áå= íÉ= Öê~îÉåI= Éå= ä~åÇÄçìïÖÉÄáÉÇÉå= äÉîÉêÉå= ÉÉå=
î~êá~íáÉ= ~~å= Éáïáíêáàâ= îçÉÇëÉäK= e~Äáí~íâï~äáíÉáí= ò~ä= Ç~~êãÉÉ= ëíÉêâ= îÉêëÅÜáääÉåÇ= òáàå= íìëëÉå= ÖÉÄáÉÇÉåI=
ÜÉíÖÉÉå=òáÅÜ=â~å=ìáíÉå= áå=îÉêëÅÜáääÉå= áå=éçíÉåíáØäÉ=~~åí~ääÉå=EòçáÉíë=~äë= ÚÇê~~Öâê~ÅÜíÛFI=Éå=ÇÉ=ëåÉäÜÉáÇ=
î~å=ÇÉ=çåíïáââÉäáåÖÉå=EdÜáòçåá=Éí=~äK=OMMRFK==
=
^~åÄÉîçäÉå= ïçêÇí= çã= ÇÉ= ÉñéÉêáãÉåíÉäÉ= ÖÉÄáÉÇÉå= ëíÉÉâéêçÉÑëÖÉïáàëI= íçÉî~ääáÖ= íÉ= âáÉòÉåK= j~~ê=
ÖÉëíê~íáÑáÅÉÉêÇ= å~~ê= ÄçÇÉãíóéÉ= Éå= î~åÖëíÜáëíçêáÉK= bê= òáàå= Äáà= ÇÉ= ÖÉÄáÉÇëëÉäÉÅíáÉ= ÖÉÉå= éçäáíáÉâÉ= çÑ=
àìêáÇáëÅÜÉ=ÄÉäÉããÉêáåÖÉåI=çãÇ~í=ÇÉ=~~êÇ=î~å=ÇÉ=ÄÉëíêáàÇáåÖ=åáÉí= îÉê~åÇÉêíK=aÉ=ã~íÉ=î~å=î~êá~íáÉ= áå=
ÄÉëíêáàÇáåÖ=íìëëÉå=ÉñéÉêáãÉåíÉäÉ=ÖÉÄáÉÇÉå=äáÖí=êìáãëÅÜççíë=ÄáååÉå=ÇÉ=ÄÉëí~~åÇÉ=î~êá~íáÉ=áå=kÉÇÉêä~åÇK==
=
bê= ãçÉíÉå= ÖÉÄáÉÇÉå= áå= ÇÉ= ëíÉÉâéêçÉÑ= òáàå= ãÉí= ÉÉå= å~~ê= îÉêï~ÅÜíáåÖ= ÜççÖJ= Éå= ä~~Ö= ÜìáÇáÖ=
éçéìä~íáÉåáîÉ~ìK= a~~êÄáååÉå= áë= ÜÉí= ÄÉä~åÖêáàâ= çã= é~êÉå= î~å= ÖÉÄáÉÇÉå= íÉ= ã~âÉåI= ï~~ê~~å= ÇÉ=
ÉñéÉêáãÉåíÉäÉ=ÄÉÜ~åÇÉäáåÖ=EáåíÉåëáîÉêáåÖ=çÑ=ÉñíÉåëáîÉêáåÖF=ïçêÇÉå=íçÉÖÉâÉåÇK==

NNNNKV=KV=KV=KV=ao^^dsi^h=`ob¦obk=bkao^^dsi^h=`ob¦obk=bkao^^dsi^h=`ob¦obk=bkao^^dsi^h=`ob¦obk=bk====_belrabk_belrabk_belrabk_belrabk====

sççê=ÜÉí=îÉêâêáàÖÉå=î~å=ãÉÇÉïÉêâáåÖ=çé=~ääÉêäÉá=åáîÉ~ìëI=îççê=ÜÉí=îÉêâêáàÖÉå=î~å=ÑçåÇëÉåI=áåÑçêã~íáÉ=
Éå= ìáí= ççÖéìåí= î~å= ÄÉëíììêäáàâÉ= òçêÖîìäÇáÖÜÉáÇ= áë= ÜÉí= åçÇáÖ= Çê~~Öîä~â= îççê= ÉÉå= éêçÉÑ= ~äë= ÇÉòÉ= íÉ=
ÅêÉØêÉå=Éå=íÉ=ÄÉÜçìÇÉåK=oÉëìäí~íÉå=ãçÉíÉå=éìÄäáÉâÉäáàâ=âÉåÄ~~ê=ïçêÇÉå=ÖÉã~~âíK=
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_fgi^db=O_fgi^db=O_fgi^db=O_fgi^db=OK=jlabi_bp`eofgsfkd=K=jlabi_bp`eofgsfkd=K=jlabi_bp`eofgsfkd=K=jlabi_bp`eofgsfkd=bk=^^kk^jbpbk=^^kk^jbpbk=^^kk^jbpbk=^^kk^jbp====

få=íÜáë=~ééÉåÇáñ=ïÉ=ëìãã~êáòÉ=íÜÉ=Ä~ëáÅ=ãçÇÉä=íÜ~í=ï~ë=ÇÉîÉäçéÉÇ=áå=é~êí=íïç=çÑ=íÜáë=ëíìÇóI=ìåÇÉê=íÜÉ=
~ëëìãéíáçå= çÑ= ÇÉåëáíó= ÇÉéÉåÇÉåÅÉ= ìëáåÖ= íÜÉ= ÄÉëí= é~ê~ãÉíÉê= ÖêçìéK= ^ää= ãçÇÉä= î~êá~íáçåë= Å~å= ÄÉ=
ìåÇÉêëíççÇ= Ñêçã= íÜÉ= í~ÄäÉë= ~åÇ= íÉñí= áå= íÜÉ= ã~áå= ÇçÅìãÉåíI= áå= ÅçãÄáå~íáçå= ïáíÜ= íÜÉ= áåÑçêã~íáçå=
éêÉëÉåíÉÇ=ÜÉêÉK=
 
jçÇÉäë=å~ãÉjçÇÉäë=å~ãÉjçÇÉäë=å~ãÉjçÇÉäë=å~ãÉW=pS|js|îQ|OR`|ÄÉëí|NMBe|ëÅê~ãÄäÉ|ORKãé=
a~íÉWa~íÉWa~íÉWa~íÉW=MULMQLOMMV=NNWQUWRT=
mêçÖê~ãWmêçÖê~ãWmêçÖê~ãWmêçÖê~ãW=o^j^p=jÉí~éçé=îÉêëáçå=RKM=
qqqqáíäÉWáíäÉWáíäÉWáíäÉW=ã~Ö=áâ=ÉÑÑÉ=î~åÖÉå=îQ=ÄÉëí=Éëíáã~íÉë=
`çããÉåíëW`çããÉåíëW`çããÉåíëW`çããÉåíëWQV=ÅÉääë=çÑ=RMM=ã=Äó=RMM=ã=Z=OR=Ü~
oÉéäáÅ~íáçåëWoÉéäáÅ~íáçåëWoÉéäáÅ~íáçåëWoÉéäáÅ~íáçåëW=NMM=
aìê~íáçåWaìê~íáçåWaìê~íáçåWaìê~íáçåW=QM=íáãÉ=ëíÉéë=ENOMKM=ãçåíÜëF=

pq^db=pqor`qrobpq^db=pqor`qrobpq^db=pqor`qrobpq^db=pqor`qrob====

qÜÉêÉ=~êÉ=T=ëí~ÖÉë=
=
pí~ÖÉJëéÉÅáÑáÅ=é~ê~ãÉíÉêë=
 

Stage 
 

Relative Dispersal 

Summer Juv 0.1 

Fall Juv 1 

Winter Juv 1 

Spring Ad 0.2 

Summer Ad 0.1 

Fall Ad 0.2 

Winter Ad 0.1 

pí~ÖÉ=ã~íêáñpí~ÖÉ=ã~íêáñpí~ÖÉ=ã~íêáñpí~ÖÉ=ã~íêáñ====
 

Best Summer Juv Fall Juv Winter Juv Spring Ad Summer Ad Fall Ad Winter Ad 

Summer Juv 0.0 0.0 0.0 2.25 0.0 0.0 0.0 

Fall Juv 0.68 0.0 0.0 0.0 2.6 0.0 0.0 

Winter Juv 0.0 0.6 0.0 0.0 0.0 0.0 0.0 

Spring Ad 0.0 0.0 0.6 0.0 0.0 0.0 0.6 

Summer Ad 0.0 0.0 0.0 0.68 0.0 0.0 0.0 

Fall Ad 0.0 0.0 0.0 0.0 0.68 0.0 0.0 

Winter Ad 0.0 0.0 0.0 0.0 0.0 0.6 0.0 

====
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`çåëíê~áåíë`çåëíê~áåíë`çåëíê~áåíë`çåëíê~áåíë====
 
mêçéçêíáçå=çÑ=É~ÅÜ=ëí~ÖÉ=ã~íêáñ=ÉäÉãÉåí=íÜ~í=áë=ëìêîáî~ä=E~ë=çééçëÉÇ=íç=ÑÉÅìåÇáíóF=

  Summer Juv Fall Juv Winter Juv Spring Ad Summer Ad Fall Ad Winter Ad 

Summer Juv 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Fall Juv 1.0 1.0 1.0 1.0 0.0 1.0 1.0 

Winter Juv 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Spring Ad 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Summer Ad 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Fall Ad 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Winter Ad 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

        

pql`e^pqf`fqvpql`e^pqf`fqvpql`e^pqf`fqvpql`e^pqf`fqv====

aÉãçÖê~éÜáÅ=ëíçÅÜ~ëíáÅáíó=áë=ìëÉÇ=
båîáêçåãÉåí~ä=ëíçÅÜ~ëíáÅáíó=ÇáëíêáÄìíáçåW=içÖåçêã~ä=
`s=Ñçê=ÇáëéÉêë~äW=MKMR=
bñíáåÅíáçå=íÜêÉëÜçäÇ=Ñçê=ãÉí~éçéìä~íáçå=Z=M=
bñéäçëáçå=íÜêÉëÜçäÇ=Ñçê=ãÉí~éçéìä~íáçå=Z=M=
tÜÉå=~ÄìåÇ~åÅÉ=áë=ÄÉäçï=äçÅ~ä=íÜêÉëÜçäÇW=Åçìåí=áå=íçí~ä=
táíÜáåJéçéìä~íáçå=ÅçêêÉä~íáçåW=^ää=ìåÅçêêÉä~íÉÇ=EcI=pI=hF=
Ec=Z=ÑÉÅìåÇáíóI=p=Z=ëìêîáî~äI=h=Z=Å~êêóáåÖ=Å~é~ÅáíóF=

pí~åÇpí~åÇpí~åÇpí~åÇ~êÇ=ÇÉîá~íáçåë=ã~íêáñ~êÇ=ÇÉîá~íáçåë=ã~íêáñ~êÇ=ÇÉîá~íáçåë=ã~íêáñ~êÇ=ÇÉîá~íáçåë=ã~íêáñ====
 

Best estimate Summer Juv Fall Juv Winter Juv Spring Ad Summer Ad Fall Ad Winter Ad 

Summer Juv 0.0 0.0 0.0 0.1125 0.0 0.0 0.0 

Fall Juv 0.016 0.0 0.0 0.0 0.13 0.0 0.0 

Winter Juv 0.0 0.02 0.0 0.0 0.0 0.0 0.0 

Spring Ad 0.0 0.0 0.02 0.0 0.0 0.0 0.02 

Summer Ad 0.0 0.0 0.0 0.016 0.0 0.0 0.0 

Fall Ad 0.0 0.0 0.0 0.0 0.016 0.0 0.0 

Winter Ad 0.0 0.0 0.0 0.0 0.0 0.02 0.0 

`~í~ëíêçéÜÉë`~í~ëíêçéÜÉë`~í~ëíêçéÜÉë`~í~ëíêçéÜÉë====
qÜÉêÉ=~êÉ=åç=Å~í~ëíêçéÜÉëK=
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fkfqf^i=^_rka^k`bpfkfqf^i=^_rka^k`bpfkfqf^i=^_rka^k`bpfkfqf^i=^_rka^k`bp====

  Summer Juv Fall Juv Winter Juv Spring Ad Summer Ad Fall Ad Winter Ad 

Each cell: 0 16 0 0 0 4 0 

====

pm^qf^i=pqor`qrobpm^qf^i=pqor`qrobpm^qf^i=pqor`qrobpm^qf^i=pqor`qrob====

qÜÉêÉ=~êÉ=QV=éçéìä~íáçåë=EëÉÉ=?mçéìä~íáçåë?=ÄÉäçï=Ñçê=ÅççêÇáå~íÉëF=

aáëéÉêë~äaáëéÉêë~äaáëéÉêë~äaáëéÉêë~ä====
qÜÉêÉ=~êÉ=OPRO=ãáÖê~íçêóLÇáëéÉêë~ä=ÅçååÉÅíáçåë=~ãçåÖ=íÜÉ=QV=éçéìä~íáçåë=
ENMM=B=çÑ=íÜÉ=OPRO=éçëëáÄäÉ=ÅçååÉÅíáçåëFK=
qÜÉ=ÇáëéÉêë~ä=ê~íÉë=ê~åÖÉ=Ñêçã=MKMMMOO=íç=MKMOOSP==
^ää=ãáÖê~íáçåLÇáëéÉêë~ä=ê~íÉë=~êÉ=ëóããÉíêáÅ=Eë~ãÉ=áå=ÄçíÜ=ÇáêÉÅíáçåëFK=

`çêêÉä~íáçå`çêêÉä~íáçå`çêêÉä~íáçå`çêêÉä~íáçå====
mçéìä~íáçåë=Ü~îÉ=ìåÅçêêÉä~íÉÇ=ÑäìÅíì~íáçåë=EáåÇÉéÉåÇÉåí=ÉåîáêçåãÉåíëFK=

mlmri^qflkpmlmri^qflkpmlmri^qflkpmlmri^qflkp====

dÉåÉê~ädÉåÉê~ädÉåÉê~ädÉåÉê~ä====
fåáíá~ä=~ÄìåÇ~åÅÉ=áë=OM=
içÅ~ä=íÜêÉëÜçäÇ=áë=MKM=

aÉåëáíó=ÇÉéÉåÇÉåÅÉaÉåëáíó=ÇÉéÉåÇÉåÅÉaÉåëáíó=ÇÉéÉåÇÉåÅÉaÉåëáíó=ÇÉéÉåÇÉåÅÉ====
aÉåëáíó=ÇÉéÉåÇÉåÅÉ=íóéÉ=áë=pÅê~ãÄäÉ=
aÉåëáíó=ÇÉéÉåÇÉåÅÉ=áë=Ä~ëÉÇ=çå=íÜÉ=~ÄìåÇ~åÅÉë=çÑ=~ää=ëí~ÖÉë=
aÉåëáíó=ÇÉéÉåÇÉåÅÉ=~ÑÑÉÅíë=~ää=îáí~ä=ê~íÉë=
j~ñK=ÖêçïíÜ=ê~íÉ=Eoã~ñF=áë=NKP=
`~êêóáåÖ=Å~é~Åáíó=EhF=áë=OU=
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pí~åÇ~êÇ=ÇÉîá~íáçå=çÑ=h=áë=VKM=
aÉåëáíóJÇÉéÉåÇÉåí=ÇáëéÉêë~ä=~ë=~=ÑìåÅíáçå=çÑ=ëçìêÅÉ=éçéK=ëáòÉ=EëäçéÉF=áë=MKM=
 

Population X-coordinate Y-coordinate Include in summation 

11-9 4250.0 5250.0 True 

11-10 4750.0 5250.0 True 

Pop 1 11-11 5250.0 5250.0 True 

11-12 5750.0 5250.0 True 

1-11 6250.0 5250.0 True 

10-9 4250.0 4750.0 True 

10-10 4750.0 4750.0 True 

10-11 5250.0 4750.0 True 

10-12 5750.0 4750.0 True 

1-10 6250.0 4750.0 True 

9-9 4250.0 4250.0 True 

9-10 4750.0 4250.0 True 

9-11 5250.0 4250.0 True 

9-12 5750.0 4250.0 True 

1-9 6250.0 4250.0 True 

12-9 4250.0 5750.0 True 

12-10 4750.0 5750.0 True 

12-11 5250.0 5750.0 True 

12-12 5750.0 5750.0 True 

1-12 6250.0 5750.0 True 

13-9 4250.0 6250.0 True 

13-10 4750.0 6250.0 True 

13-11 5250.0 6250.0 True 

13-12 5750.0 6250.0 True 

13-13 6250.0 6250.0 True 

B 8-8 3750.0 3750.0 False 

B 9-8 3750.0 4250.0 False 

B 10-8 3750.0 4750.0 False 

B 11-8 3750.0 5250.0 False 

B 12-8 3750.0 5750.0 False 

B 13-8 3750.0 6250.0 False 

B 14-8 3750.0 6750.0 False 

B 14-9 4250.0 6750.0 False 

B 14-10 4750.0 6750.0 False 

B 14-11 5250.0 6750.0 False 

B 14-12 5750.0 6750.0 False 

B 14-13 6250.0 6750.0 False 

B 14-14 6750.0 6750.0 False 

B 13-14 6750.0 6250.0 False 

B 12-14 6750.0 5750.0 False 

B 11-14 6750.0 5250.0 False 

B 10-14 6750.0 4750.0 False 
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B 9-14 6750.0 4250.0 False 

B 8-14 6750.0 3750.0 False 

B 8-13 6250.0 3750.0 False 

B 8-12 5750.0 3750.0 False 

B 8-11 5250.0 3750.0 False 

B 8-10 4750.0 3750.0 False 

B 8-9 4250.0 3750.0 False 

mlmri^qflk=j^k^dbjbkmlmri^qflk=j^k^dbjbkmlmri^qflk=j^k^dbjbkmlmri^qflk=j^k^dbjbkqqqq====

e~êîÉëí=

===
~ää=éçéìä~íáçåë=
NMB=çÑ=íÜÉ=áåÇáîáÇì~äë=Ñêçã=É~ÅÜ=ëí~ÖÉ=
~í=É~ÅÜ=íáãÉ=ëíÉé=
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____fgi^db= PK= fiirpqo^qffgi^db= PK= fiirpqo^qffgi^db= PK= fiirpqo^qffgi^db= PK= fiirpqo^qfb= _bkrqqfkd= a^q^= rfqb= _bkrqqfkd= a^q^= rfqb= _bkrqqfkd= a^q^= rfqb= _bkrqqfkd= a^q^= rfq====
ebq= s^kdpqobdfpqo^qfebq= s^kdpqobdfpqo^qfebq= s^kdpqobdfpqo^qfebq= s^kdpqobdfpqo^qfb= pvpqbbj= sllo=b= pvpqbbj= sllo=b= pvpqbbj= sllo=b= pvpqbbj= sllo=
klojbofkdKklojbofkdKklojbofkdKklojbofkdK====

få=ÇÉòÉ=Äáàä~ÖÉ=ëí~~í=ÇÉ=íçÉäáÅÜíáåÖ=ï~~êãÉÉ=ÜÉí=ëéêÉ~ÇëÜÉÉí=Ú=NPQSê~íJåçêãÉêáåÖJîÉêëáÉRKñäëÛ=í~ÄÄä~Ç=Ú=
åçêãÉêáåÖÛ= â~å= ïçêÇÉå= ÄÉÖêÉéÉå= EòáÉ= ÑáÖììê= Äáàä~ÖÉ= PKNFK= få= ÜÉí= ÄÉíêÉÑÑÉåÇÉ= ëéêÉ~ÇëÜÉÉí= òáàå= ÇÉ=
ÑçêãìäÉë=ÖÉÖÉîÉå=îççê=ÇÉ=ììêÜçââÉå=ìáí=ÜççÑÇëíìâ=OI=ï~~ê=ãçÇÉääÉå=òµåÇÉê=ÇáÅÜíÜÉáÇë~ÑÜ~åâÉäáàâÜÉáÇ=
ÜÉí= ÄÉëíÉ= çé= é~ëíÉåK= eáÉêãÉÉ= âìååÉå= îççê= ÇÉòÉ= ììêÜçââÉå= îççêëéÉääáåÖÉå= ïçêÇÉå= ÖÉÇ~~å= çîÉê=
éçéìä~íáÉJ=Éå=î~åÖëíçåíïáââÉäáåÖÉåI=~ÑÜ~åâÉäáàâ=î~å=ÜçÉîÉÉä=ìêÉå=Éê=áåÖÉòÉí=ïçêÇÉåK=eÉí=åççÇò~âÉäáàâ=
~~åí~ä= áå= íÉ= òÉííÉå= ìêÉå= â~å= ~äÇìë= ïçêÇÉå= ÖÉëÅÜ~í= ÖÉÖÉîÉå= ÉÉå= ÄÉé~~äÇÉ= ÇçÉäéçéìä~íáÉ= çÑ= ÖÉïÉåëí=
~~åí~ä=î~åÖëíÉå=éÉê=ììêK==

açÉäaçÉäaçÉäaçÉä==== ==== ==== ==== ====
få=ÇÉòÉ=ëíìÇáÉ=òáàå=êÉä~íáÉë=ÖÉäÉÖÇ=íìëëÉå=î~åÖëíáåëé~ååáåÖI=éçéìä~íáÉ=åáîÉ~ì=Éå=ÖÉêÉ~äáëÉÉêÇÉ=î~åÖëíÉåI=
íÉåÉáåÇÉ=ÇÉ=ÄÉëÅÜáâÄ~êÉ=î~åÖëíÖÉÖÉîÉåë=áå=ÜÉí=î~åÖëêÉÖáëíê~íáÉ=ëóëíÉÉã=íÉ=ÄÉåìííÉåK=
=
açÉä=î~å=Çáí=ëéêÉ~ÇëÜÉÉí=íÉ=áääìëíêÉêÉå=ÜçÉ=ÇÉòÉ=êÉëìäí~íÉå=âìååÉå=ïçêÇÉå=ÄÉåìí=îççê=åçêãÉêáåÖK=
= =
kçêãÉêáåÖ=ëí~~í=îççê=ÉÉå=ëíÉäëÉä=î~å=ÄÉîáåÇáåÖÉå=Éå=âÉåÖÉí~ääÉå=ï~~êãÉÉ=ÇÉ=i``j=Éå=ÇÉ=êÉÖáçå~äÉ=
Åç∏êÇáå~íçêÉå=ÇÉ=íçÉïáàòáåÖ=î~å=~êÄÉáÇëáåòÉí=çÄàÉÅíáÉÑ=âìååÉå=ìáíîçÉêÉåK= = =

pí~íìëpí~íìëpí~íìëpí~íìë====
aÉ=ëí~íìë=î~å=Çáí=ÇçÅìãÉåí=áë=Ç~í=ÜÉí=ÖÉòáÉå=ãçÉí=ïçêÇÉå=~äë=ÉÉå=áääìëíê~íáÉ=î~å=ÇÉ=ãçÖÉäáàâÜÉÇÉå=ÇáÉ=
ÇÉ= ëí~íáëíáëÅÜÉ= ãçÇÉääÉå= ÄáÉÇÉå= îççê= ÇÉ= éê~âíáàâK= aÉ= ÜìáÇáÖÉ= ~å~äóëÉë= îÉêÇáÉåÉå= îÉêÄÉíÉêáåÖ= Éå=
î~äáÇ~íáÉ=îµµêÇ~í=ÇÉ=îççêëéÉääáåÖÉå=çé=òáÅÜòÉäÑ=âìååÉå=ëí~~åK==

qçÉé~ëëáåÖqçÉé~ëëáåÖqçÉé~ëëáåÖqçÉé~ëëáåÖ==== ==== ==== ==== ====
sççê=ÉÉå=ÖÉÖÉîÉå=ììêÜçâ=ïçêÇí=ÜÉí=~~åí~ä=áå=íÉ=òÉííÉå=ìêÉå=áå=ÇÉ=íçÉâçãëí=ÄÉêÉâÉåÇ=çé=ÖêçåÇ=î~å=ÇÉ=
ÜìáÇáÖÉ=ÖÉëÅÜ~ííÉ=éçéìä~íáÉçãî~åÖ=Éå=ÜÉí=ÄÉççÖÇÉ=ÇçÉäK=aÉ=ÜìáÇáÖÉ=ÖÉëÅÜ~ííÉ=éçéìä~íáÉ=çãî~åÖ= áë=
~ÑÖÉäÉáÇ=ìáí=ÇÉ=ÜáëíçêáëÅÜÉ=êÉÉâë=î~å=î~åÖëíÉå=Éå=ÖÉ≥åîÉëíÉÉêÇÉ=ìêÉåK=sççê=ÉÉå=ëÉäÉÅíáÉ=î~å=ììêÜçââÉå=
òáàå=ÇÉ=é~ê~ãÉíÉêë=Ç~~êîççê=êÉÉÇë=ÖÉëÅÜ~í=Çççê=_áçãÉíêáë=Éå=^CtK=sççê=ÇáÉ=ëÉäÉÅíáÉ=î~å=ììêÜçââÉå=
áë=ÜÉí=~~åí~ä=áå=íÉ=òÉííÉå=ìêÉå=ãÉí=ÉÉå=é~~ê=ëáãéÉäÉ=ëí~ééÉå=íÉ=ëÅÜ~ííÉåK=

pí~ééÉåéä~åpí~ééÉåéä~åpí~ééÉåéä~åpí~ééÉåéä~å====
NF== ÜÉí= áë= åçÇáÖ= çã= ÇÉ= ÜáëíçêáëÅÜÉ= êÉÉâë= î~å= î~åÖëíÉå= Éå= ìêÉå= îççê= ÜÉí= ììêÜçâ= ï~~êáå= ãÉå=

ÖÉ≥åíÉêÉëëÉÉêÇ=áëI=çîÉê=íÉ=åÉãÉå=ìáí=ÜÉí=í~ÄÄä~Ç=D=Ç~í~JììêÜçâJà~~êD=X=
OF== áå=ÜÉí=ÖêçÉåÉ=áåîçÉêî~âàÉ=EÅÉä=_NNF=ãçÉí=ÜÉí=ììêÜçâ=åìããÉê=ïçêÇÉå=áåÖÉîìäÇX= =
PF== áå=ÜÉí=êçÇÉ=î~âàÉ=EÅÉä=_=OPF=ãçÉí=ÜÉí=íçí~~ä=~~åí~ä=ìêÉå=ïçêÇÉå=ìáíÖÉéêçÄÉÉêÇ=ï~~êãÉÉê= áå=ÇêáÉ=

à~~ê=ÇÉ=éçéìä~íáÉ=çé=ÇÉ=åçêã=ãçÉí=ïçêÇÉå=ÖÉÄê~ÅÜíK=aÉ=îççêëéÉääáåÖÉå=íÉå=~~åòáÉå=î~å=éçéìä~íáÉ=
Éå=î~åÖëíÉå=ïçêÇÉå=ÖÉÖÉîÉå=áå=ÇÉ=âçäçããÉå=eIfI=Éå=gK=aÉ=îççêëéÉäÇÉ=î~åÖëíÉå=éÉê=ììê=áå=OMNM=
ëí~~å=áå=ÅÉä=gQUK=aÉ=îççêëéÉäÇÉ=éçéìä~íáÉ=çãî~åÖ=ïçêÇí=ççâ=Öê~ÑáëÅÜ=ïÉÉêÖÉÖÉîÉåX=

QF= = ÇÉëÖÉïÉåëí= â~å=ãÉí= ÄÉÜìäé= î~å= ÇÉ= DçéäçëëÉêD= áå= ÉñÅÉä= EçåÇÉê=ãÉåìLÖÉÖÉîÉåëLçéäçëëÉêF= ÖÉòçÅÜí=
ïçêÇÉå=å~~ê=ÜÉí=ÖÉïÉåëíÉ=~~åí~ä=ìêÉå=ï~~êãÉÉ=ÇÉ=åçêã=ïçêÇí=ÄÉêÉáâíK=

= = = = =
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k~ÇÉêÉ=áåÑçêã~íáÉk~ÇÉêÉ=áåÑçêã~íáÉk~ÇÉêÉ=áåÑçêã~íáÉk~ÇÉêÉ=áåÑçêã~íáÉ==== ==== ==== ==== ====
aÉ=ÄÉîáåÇáåÖ=áå=Çáí=ê~ééçêí=òáàå=Ç~í=ÇÉ=éçéìä~íáÉ=îÉê~åÇÉêáåÖÉå=íÉ=îÉêâä~êÉå=òáàå=ìáí=ÇÉ=î~åÖëíÉå=Éå=ÇÉ=
íçÉJ=Éå=~Ñå~ãÉ=Çççê=å~íììêäáàâÉ=ççêò~~âK=aÉ=íçÉJ=Éå=~Ñå~ãÉ=Çççê=å~íììêäáàâÉ=ççêò~~â=òáàå=ÖÉêÉä~íÉÉêÇ=
~~å= ÇÉ= éçéìä~íáÉ= çãî~åÖ= EïÉ= åÉãÉå= ÜáÉê= ~~å= îçäÖÉåë= ÜÉí= ÉñéçåÉåíáÉäÉ= ÖêçÉáJãçÇÉäFK= a~í= áë= áå=
ÑçêãìäÉë= îÉêî~í= Éå= áå= ÇÉòÉ= ëéêÉ~ÇëÜÉÉí= ìáíÖÉïÉêâíK= sççê= ÉÉå= ìáíÖÉÄêÉáÇÉêÉ= íÉâëí= îÉêïáàòÉå= ïáà= å~~ê=
ÜççÑÇëíìâ=O=î~å=Çáí=ê~ééçêí=E_çë=Éí=~äK=OMMVFK= = = = =
= = = = =
lãÇ~í=Éê=ãÉÉêÇÉêÉ=à~êÉå=òáàå=ãÉí=ÖÉÖÉîÉåë=çîÉê=î~åÖëí=Éå=î~åÖëíáåëé~ååáåÖ=ENVUTJOMMTFI=âêáàÖÉå=ïÉ=
ÉÉå= ëÉí= î~å= ON= îÉêÖÉäáàâáåÖÉå= ãÉí= P= çåÄÉâÉåÇÉåK= a~í= áë= áíÉê~íáÉÑ= çéäçëÄ~~êK= tÉ= îççêëéÉääÉå= ÇÉ=
î~åÖëíÉå=çé=ÖêçåÇ=î~å=ÇÉ=ÇêáÉ=åçÖ=çåÄÉâÉåÇÉ=é~ê~ãÉíÉêë=EÇÉ=ÅÉääÉå=âSM=íçí=â=SOF=
Çáí=òáàå=ÇÉ=W= = =
   
     
parameter code 

aanvankelijke groeisnelheid van de populatie α 

zoek efficiëntie  β 

populatie in het startjaar 1987 startpopulatie aanvangswaarde 

     
tÉ= âáÉòÉå= ~äë= ìáíÖ~åÖëéìåí= Ç~í= ÇÉ= îççêëéÉäÇÉ= î~åÖëíÉå= òç= ÖçÉÇ= ãçÖÉäáàâ= ãçÉíÉå= é~ëëÉå= Äáà= ÇÉ=
ï~~êÖÉåçãÉå=î~åÖëíÉåK=aìë=ÇÉ=ãÉ~å=ëìã=çÑ=ëèì~êÉë=ãçÉí=ÖÉãáåáã~äáëÉÉêÇW=Ç~í= áë=ÇÉ=ï~~êÇÉ= áå=ÅÉä=
âSQK=ráí=ÇÉ=ÖÉëÅÜ~ííÉ=é~ê~ãÉíÉêë=îçäÖí=åì=ÜÉí=éçéìä~íáÉ=îÉêäççé=áå=ÜÉí=îÉêäÉÇÉå=ÇáÉ=ÜÉí=ÄÉëíÉ=Äáà=ÇÉòÉ=
î~åÖëíÖÉÖÉîÉåë=é~ëëÉåK==
= = = = =
t~í=áë=ÇÉ=ëí~íáëÅÜÉ=ÄÉíêçìïÄ~~êÜÉáÇ=î~å=Çáí=ãçÇÉä\== = =
aÉ= ã~êÖÉë= î~å= ÄÉíêçìïÄ~~êÜÉáÇ= òáàå= ÄêÉÉÇK= eÉí= ãçÇÉä= â~å= åçÖ= ëíÉêâ= îÉêÄÉíÉêÇ= ïçêÇÉå= Çççê= çé=
~åÇÉêÉ=íÉãéçêÉäÉ=ëÅÜ~~ä=áå=íÉ=òççãÉåK=wáÉ=ÜáÉêíçÉ=ÇÉ=íÉâëí=î~å=ÜççÑÇëíìâ=O=î~å=Çáí=ê~ééçêíK=
=
=
=
=
=
=
=
=
cáÖììê= Äáàä~ÖÉ= PKN= EíÉÖÉåçîÉêäáÖÖÉåÇÉ= Ää~ÇòáàÇÉFK= ÚpÅêÉÉåÇìãéÛ= î~å= ÜÉí= ÉñÅÉä= í~ÄÄä~Ç= Ú= åçêãÉêáåÖÛK= få= ÜÉí=
ëéêÉ~ÇëÜÉÉí=Ú=NPQSê~íJåçêãÉêáåÖJîÉêëáÉRKñäëÛK===

=
=
=
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