
=
=
=

NOãç=

^=êÉíêçëéÉÅíáîÉ=ãÉíÜçÇ=Ñçê=Éëíáã~íáåÖ=

ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=áå=íêçéáÅ~ä=

êìãáå~åí=äáîÉëíçÅâ=éçéìä~íáçå=

sÉêëáçå=PKN=

=
=

=

iÉëåçÑÑI=jKI=p~äÉóI=jKI=^Ç~ãçìI=hKI=kDaà~Ñ~=lì~Ö~I=eKI=

^ó~åíìåÇÉI=^KI=dÉê~êÇI=_K=

=

AGRHYMET 



iÉëåçÑÑI=jK=ENFI=p~äÉóI=jK=EOFI=^Ç~ãçìI=hK=EPFI=kDaà~Ñ~=lì~Ö~I=eK=EQFI=^ó~åíìåÇÉI=^K=EPFI=dÉê~êÇI=_K=
ESFI=OMMUK=NOãçW=^=êÉíêçëéÉÅíáîÉ=ãÉíÜçÇ=Ñçê=Éëíáã~íáåÖ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=áå=íêçéáÅ~ä=
êìãáå~åí=äáîÉëíçÅâ=éçéìä~íáçåK=sÉêëáçå=PKNK=`fo^a=EcêÉåÅÜ=^ÖêáÅìäíìê~ä=oÉëÉ~êÅÜ=`ÉåíêÉ=Ñçê=
fåíÉêå~íáçå~ä=aÉîÉäçéãÉåíFI=fiof=EfåíÉêå~íáçå~ä=iáîÉëíçÅâ=oÉëÉ~êÅÜ=fåëíáíìíÉFK=
=
ENF=`fo^aI=q^=PML^I=jçåíéÉääáÉêI=cJPQPVU=`ÉÇÉñ=RI=cê~åÅÉK=
pÉÅçåÇÉÇ=íçW=fiofI=ml=_çñ=PMTMVI=k~áêçÄáI=MMNMM=dml=hÉåó~K=
bã~áäW=ã~ííÜáÉìKäÉëåçÑÑ]Åáê~ÇKÑêI=ãKäÉëåçÑÑ]ÅÖá~êKçêÖ==
=

EOF=iáîÉëíçÅâ=~åÇ=~åáã~ä=éêçÇìÅíë=ëí~íáëíáÅ~ä=aáêÉÅíáçåI=jáåáëíêó=Ñçê=^åáã~ä=oÉëçìêÅÉëI=_m=
NOMVNI=ká~ãÉóI=o¨éìÄäáèìÉ=Çì=káÖÉêK=
=
EPF=f`ofp^qLfiofI=_m=NOQMQI=ká~ãÉóI=oÉéìÄäáÅ=çÑ=káÖÉêK=
=
EQF=^doevjbqI=_m=NNMNNI=ká~ãÉóI=oÉéìÄäáÅ=çÑ=káÖÉêK=
=
ERF=f`ofp^qI=_m=NOQMQI=ká~ãÉóI=oÉéìÄäáÅ=çÑ=káÖÉê=L=r`i=_ÉäÖáìãK=
=
=
qÜáë=ÇçÅìãÉåí=Ü~ë=ÄÉÉå=éêÉé~êÉÇ=ïáíÜ=íÜÉ=ÜÉäé=çÑW=
=

• m^a=mêçàÉÅí=?fãéêçîÉÇ=äáîÉäáÜççÇë=áå=íÜÉ=p~ÜÉä=íÜêçìÖÜ=íÜÉ=ÇÉîÉäçéãÉåí=~åÇ=
áãéäÉãÉåí~íáçå=çÑ=ÜçìëÉÜçäÇ=äÉîÉä=ÄáçJÉÅçåçãáÅ=ÇÉÅáëáçå=ëìééçêí=ëóëíÉãë?K=
`ççêÇáå~íáçå=f`ofp^qJká~ãÉóI=ÑìåÇáåÖ=ad`aJ_ÉäÖáìãK==

========== =========
=
=
=
=

^ÅâåçïäÉÇÖÉãÉåíW=_Éêå~êÇ=c~óÉ=E`fo^aI=jçåíéÉäáÉêFI=bêåÉëíç=dçåò~äÉòJbëíê~Ç~=EfiofI=
k~áêçÄáFI=j~êáç=eÉêêÉêç=EfiofI=k~áêçÄáFI=u~îáÉê=gì~å≠ë=E`fo^aI=jçåíéÉäáÉêFI=oÉå~ìÇ=i~åÅÉäçí=
E`fo^aI=jçåíéÉääáÉêFI=gçÜå=jÅaÉêãçíí=EfiofI=k~áêçÄáFI=p~ãáê=jÉëë~Ç=E`fo^aI=jçåíéÉäáÉêFI=
`Ü~êäÉëJeÉåêá=jçìäáå=EjçåíéÉääáÉê=pìé^ÖêçI=jçåíéÉääáÉêFI=a~îáÇ=t~ïÉêì=EfiofI=k~áêçÄáFI=
båìãÉê~íçêë=f`ofp^qLfiofJjo^J^doevjbqI=od^`=qÉ~ã=Eká~ãÉóFK=
 

=
=
`çîÉê=éÜçíçÖê~éÜëW=`~ãÉäë=«=`fo^a=_K=c~óÉI=líÜÉêë=«=`fo^a=

=
qÜÉ=ÅÜçáÅÉë=~åÇ=çéáåáçåë=ÉñéêÉëëÉÇ=áå=íÜáë=ÇçÅìãÉåí=~êÉ=íÜÉ=ëçäÉ=êÉëéçåëáÄáäáíó=çÑ=áíë=~ìíÜçêëK=

=
fp_k=VOÓVNQSÓOMTÓN=



 O=

bñÉÅìíáîÉ=ëìãã~êó=
=
qÜáë=ÇçÅìãÉåíI=áåíÉåÇÉÇ=Ñçê=ÉÇìÅ~íáçå~ä=ìëÉI=áë=~=Ü~åÇÄççâ=íç=ÄÉ=ìëÉÇ=Äó=êÉëÉ~êÅÜÉêëI=
ÉåÖáåÉÉêë=~åÇ=íÉÅÜåáÅá~åë=çÑ=å~íáçå~ä=ëÉêîáÅÉëI=ÇÉîÉäçéãÉåí=éêçÑÉëëáçå~äë=çê=ëíìÇÉåíë=ÇÉ~äáåÖ=
ïáíÜ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=EêÉéêçÇìÅíáçåI=ãçêí~äáíóI=ÉíÅKF=çÑ=íêçéáÅ~ä=êìãáå~åí=äáîÉëíçÅâ=
EÅ~ííäÉI=ëã~ää=êìãáå~åíë=~åÇ=Å~ãÉäëFK=qÜÉ=Ü~åÇÄççâ=Å~å=ÄÉ=ìëÉÇ=áå=î~êáçìë=ÑáÉäÇë=ëìÅÜ=~ë=
~åáã~ä=ëÅáÉåÅÉI=ÖÉåÉíáÅëI=ÉéáÇÉãáçäçÖóI=çê=ÉÅçåçãóK=
=
aÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=~êÉ=êÉèìáêÉÇ=Ñçê=èì~åíáÑóáåÖ=äáîÉëíçÅâ=Çóå~ãáÅë=~åÇ=éêçÇìÅíáçå=
~åÇ=Ñçê=Éî~äì~íáåÖI=Éñ=éçëí=çê=Éñ=~åíÉI=áãé~Åíë=çÑ=Üìã~å=áåíÉêîÉåíáçåë=çê=ÉåîáêçåãÉåí~ä=
êáëâëK=qÜÉëÉ=é~ê~ãÉíÉêë=Ü~îÉ=íç=ÄÉ=Éëíáã~íÉÇ=Ñêçã=Ç~í~=ÅçääÉÅíÉÇ=áå=íÜÉ=ÑáÉäÇK=få=ÇÉîÉäçéáåÖ=
ÅçìåíêáÉëI=íÜáë=Ç~í~=ÅçääÉÅíáçå=áë=íÜÉ=ãçëí=ÇáÑÑáÅìäí=é~êí=çÑ=íÜÉ=ïçêâI=ÇìÉ=íç=íÜÉ=ÇáëéÉêëáçå=~åÇ=
ãçÄáäáíó=çÑ=ÜÉêÇë=~åÇ=íÜÉ=ä~Åâ=çÑ=ïêáííÉå=êÉÅçêÇë=çå=ÜÉêÇ=ÇÉãçÖê~éÜó=Äó=Ñ~êãÉêëK=qÜêÉÉ=
ã~áå=ÑáÉäÇ=ëìêîÉóë=~ééêç~ÅÜÉë=~êÉ=ìëÉÇW=áåÇáîáÇì~ä=~åáã~ä=ãçåáíçêáåÖI=ÜÉêÇ=ãçåáíçêáåÖ=
ïáíÜçìí=áåÇáîáÇì~ä=~åáã~ä=áÇÉåíáÑáÅ~íáçåI=~åÇ=ÅêçëëJëÉÅíáçå~ä=êÉíêçëéÉÅíáîÉ=ëìêîÉóëK=
=
qÜáë=Ü~åÇÄççâ=ÅçåÅÉêåë=íÜÉ=êÉíêçëéÉÅíáîÉ=~ééêç~ÅÜK=^äíÜçìÖÜ=áí=Ü~ë=ÄÉÉå=ìëÉÇ=Ñçê=äçåÖI=íÜáë=
~ééêç~ÅÜ=áë=äáííäÉ=ëí~åÇ~êÇáòÉÇ=çê=ÇçÅìãÉåíÉÇK=qÜáë=äáãáíë=íÜÉ=ÖççÇ=ìëÉ=çÑ=íÜÉ=ãÉíÜçÇë=~åÇ=
ÖÉåÉê~íÉë=áãéçêí~åí=ÜÉíÉêçÖÉåÉáíáÉë=áå=íÜÉ=éêçíçÅçäë=ìëÉÇ=áå=íÜÉ=ÑáÉäÇK=qÜáë=~äëç=ÖÉåÉê~íÉë=
ÇáÑÑáÅìäíáÉë=Ñçê=Åçãé~êáëçå=~åÇ=áåíÉêéêÉí~íáçå=çÑ=íÜÉ=ÇáÑÑÉêÉåí=êÉëìäíë=éêÉëÉåíÉÇ=áå=íÜÉ=
éìÄäáëÜÉÇ=äáíÉê~íìêÉëK=få=íÜáë=ÅçåíÉñíI=íÜÉ=~áã=çÑ=íÜÉ=Ü~åÇÄççâ=áë=íç=éêÉëÉåí=çåÉ=çÑ=íÜÉ=
êÉíêçëéÉÅíáîÉ=ãÉíÜçÇëI=êÉÑÉêêÉÇ=~ë=LNOãçÒI=áå=ÖêÉ~íÉê=ÇÉí~áä=~åÇ=éêçéçëÉ=~=Ñçêã~äáë~íáçå=
íÜÉêÉçÑ=ÅçîÉêáåÖ=íÜÉ=éêçíçÅçäI=íÜÉ=ëìêîÉó=èìÉëíáçåå~áêÉëI=Ç~í~=Éåíêó=~åÇ=~å~äóëáë==
=
få=NOãçI=íÜÉ=ÉåìãÉê~íçêÛë=êçäÉ=áë=íç=ÉåìãÉê~íÉ=íÜÉ=~åáã~äë=áå=íÜÉ=ÜÉêÇ=~í=íÜÉ=íáãÉ=çÑ=íÜÉ=
ëìêîÉóI=~åÇ=íÜÉå=êÉÅçêÇ=íÜÉ=ÇÉãçÖê~éÜáÅ=ÉîÉåíë=EÄáêíÜëI=å~íìê~ä=ÇÉ~íÜëI=ëä~ìÖÜíÉêáåÖI=äç~åëI=
éìêÅÜ~ëÉëI=ÉíÅKF=íÜ~í=Ü~îÉ=çÅÅìêêÉÇ=áå=íÜÉ=íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉóK=NOãç=
éêçîáÇÉë=ÉëëÉåíá~ääó=~ååì~ä=êÉëìäíëK=qÜáë=ãÉíÜçÇ=áë=ïÉääJëìáíÉÇ=íç=èì~åíáÑóáåÖ=íÜÉ=ÇÉãçÖê~éÜó=
~åÇ=éêçÇìÅíáîáíó=çÑ=~=äáîÉëíçÅâ=éçéìä~íáçå=~í=~=ÖáîÉå=ãçãÉåí=áå=íáãÉI=~åÇ=íç=~ëëÉëë=íÜÉ=ëÜçêíJ
íÉêã=áãé~Åíë=çÑ=éêçàÉÅíë=çê=çÑ=ìåÉñéÉÅíÉÇ=ÉîÉåíë=EÇêçìÖÜíI=ÇáëÉ~ëÉ=çìíÄêÉ~âI=ÉíÅKFK=
==
NOãç=ÑçÅìëÉë=çå=äáîÉëíçÅâ=éçéìä~íáçåë=áå=íê~Çáíáçå~ä=íêçéáÅ~ä=Ñ~êãáåÖ=ëóëíÉãë=íÜ~í=~êÉ=åçåJ
áåíÉåëáîÉ=~åÇ=ïÜÉêÉ=~åáã~ä=êÉéêçÇìÅíáçå=áë=ëìÄàÉÅí=íç=äáííäÉ=çê=åç=Åçåíêçä=Ó=Ñçê=áåëí~åÅÉI=
ïÜÉå=ÑÉã~äÉë=~êÉ=åçí=ëÉé~ê~íÉÇ=Ñêçã=ã~äÉë=ÇìêáåÖ=íÜÉ=óÉ~êK=fí=Å~å=ÄÉ=ìëÉÇ=çå=ÜÉêÇë=çÑ=ëã~ää=
çê=ãÉÇáìã=ëáòÉK=fí=ÇçÉë=åçí=~ééäó=íç=áåÇìëíêá~ä=Ñ~êãë=çê=ê~åÅÜÉë=íÜ~í=Ü~åÇäÉ=ëÉîÉê~ä=ÜìåÇêÉÇ=
~åáã~äëK=
=
fí=ëÜçìäÇ=ÄÉ=êÉãÉãÄÉêÉÇ=íÜ~í=NOãçI=~ë=~åó=êÉíêçëéÉÅíáîÉ=ëìêîÉóI=óáÉäÇë=~ééêçñáã~íÉ=êÉëìäíë=
~åÇ=íÜ~í=ëìÅÜ=~=ãÉíÜçÇ=Å~ååçí=Ñìääó=êÉéä~ÅÉ=ÖçäÇ=ëí~åÇ~êÇ=ÜÉêÇ=ãçåáíçêáåÖK=
=
qÜÉ=ã~íÉêá~äë=ìëÉÇ=áå=íÜÉ=Ü~åÇÄççâ=EëìêîÉó=èìÉëíáçåå~áêÉëI=Ç~í~Ä~ëÉ=~åÇ=Å~äÅìä~íáçå=
êçìíáåÉëF=~êÉ=~î~áä~ÄäÉ=Ñêçã=íÜÉ=Ñáêëí=~ìíÜçêK==
=
=



 P=

q~ÄäÉ=çÑ=ÅçåíÉåíë=
=
fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK R=
`Ü~éíÉê=NK=pìêîÉó=éêçíçÅçäKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK U=
NK=fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK U=
OK=eÉêÇ=ìåáí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK U=
PK=aìê~íáçå=~åÇ=ëÅÜÉÇìäÉ=çÑ=íÜÉ=ëìêîÉó KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V=
QK=p~ãéäáåÖ=ëáòÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK V=
RK=bñéÉêáãÉåí~ä=~åÇ=ë~ãéäáåÖ=ÇÉëáÖåë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NM=
SK=eçìëÉÜçäÇ=~åÇ=ÜÉêÇ=ëÉäÉÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN=
SKNK=pí~ÖÉ=åøN KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN=
SKOK=pí~ÖÉ=åøO KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN=
SKOKNK=q~êÖÉí=ëéÉÅáÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NN=
SKOKOK=eÉêÇ=ëáòÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NO=
SKOKPK=jÉíÜçÇ=çÑ=ÜçìëÉÜçäÇ=ëÉäÉÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NO=

`Ü~éíÉê=OK=pìêîÉó=èìÉëíáçåå~áêÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP=
NK=fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP=
OK=fÇÉåíáÑáÅ~íáçå=çÑ=ÜçìëÉÜçäÇë=áå=èìÉëíáçåå~áêÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NP=
PK=dìáÇ~åÅÉ=Ñçê=áåíÉêîáÉï=áå=íÜÉ=ÑáÉäÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ=
PKNK=mêÉé~êáåÖ=íÜÉ=áåíÉêîáÉï KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NQ=
PKOK=eçï=íç=ÄÉÖáå=íÜÉ=áåíÉêîáÉï KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR=

QK=qÜÉ=LaÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR=
QKNK=eÉ~Ç=çÑ=ëìÄJèìÉëíáçåå~áêÉë=nNI=nO=Éí=nPKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NR=
QKOK=pìÄJèìÉëíáçåå~áêÉ=nN KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NS=
QKPK=pìÄJèìÉëíáçåå~áêÉ=nO KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NT=
QKQK=pìÄJèìÉëíáçåå~áêÉ=nP KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU=
QKRK=^ÖÉ=áå=nNI=nO=Éí=nPKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK NU=

`Ü~éíÉê=PK=a~í~=ÉåíêóKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ=
NK=fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ=
OK=a~í~=Éåíêó=áåíÉêÑ~ÅÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ=
PK=a~í~Ä~ëÉ=ëíêìÅíìêÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OQ=

`Ü~éíÉê=QK=`çãéìíáåÖ=ÇÉãçÖê~éÜáÅ=ê~íÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OS=
NK=fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OS=
OK=jçêí~äáíóI=çÑÑí~âÉ=~åÇ=áåí~âÉ=ê~íÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OS=
PK=^Äçêíáçå=~åÇ=é~êíìêáíáçå=ê~íÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT=

PKNKNK=m~êíìêáíáçå=ê~íÉ=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT=
PKNKOK=m~êíìêáíáçå=ê~íÉ=çîÉê=íÜÉ=êÉéêçÇìÅíáîÉ=äáÑÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OT=

`Ü~éíÉê=RK=^ìíçã~íÉÇ=Å~äÅìä~íáçå=êçìíáåÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OV=
NK=fåíêçÇìÅíáçåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OV=
OK=fåëí~ääáåÖ=o=~åÇ=íÇÉãçÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK OV=
PK=lîÉê~ää=Å~äÅìä~íáçå=éêçÅÉÇìêÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK PM=
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áãéäÉãÉåí~íáçå=çÑ=ÜçìëÉÜçäÇ=äÉîÉä=ÄáçJÉÅçåçãáÅ=ÇÉÅáëáçå=ëìééçêí=ëóëíÉãëÒ=ÅççêÇáå~íÉÇ=Äó=
f`ofp^qJká~ãÉóI=ÑìåÇÉÇ=Äó=ad`aJ_ÉäÖáìã=~åÇ=äçÅ~íÉÇ=áå=káÖÉêK=låÉ=çÄàÉÅíáîÉ=ï~ë=íç=
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ëíêìÅíìêÉF=~åÇ=ÇÉãçÖê~éÜáÅ=ê~íÉë=Eq~ÄäÉ=NFK=qÜÉ=ÇÉãçÖê~éÜáÅ=ê~íÉë=~êÉ=íÜçëÉ=ëìÖÖÉëíÉÇ=~åÇ=
ÇÉÑáåÉÇ=áå=iÉëåçÑÑ=Éí=~äK=EOMMTÄFK=qÜÉ=íÜÉçêÉíáÅ~ä=ÉäÉãÉåíë=êÉä~íáåÖ=íç=ÇÉÑáåáíáçåë=~åÇ=
Å~äÅìä~íáçåë=çÑ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=Ñçê=íêçéáÅ~ä=äáîÉëíçÅâ=~ë=ìëÉÇ=áå=íÜáë=Ü~åÇÄççâ=Ü~îÉ=
ÄÉÉå=ÇÉëÅêáÄÉÇ=áå=iÉëåçÑÑ=Éí=~äK=EOMMTÄF=~åÇ=~êÉ=åçí=ÇÉëÅêáÄÉÇ=ÜÉêÉ=áå=ÇÉí~áäK=pçãÉ=êÉãáåÇÉêë=
~êÉ=éêçîáÇÉÇ=áå=íÜÉ=~ééÉåÇáñ=Äìí=íÜÉó=~êÉ=ÖÉåÉê~ääó=êÉÖ~êÇÉÇ=~ë=éêÉêÉèìáëáíÉëK==
=
NOãç=áë=ÅçãéäÉãÉåí~êó=íç=íÜÉ=LéêçÖÉåó=Üáëíçêó=ãÉíÜçÇÒ=EpbabpI=NVTRX=`fo^aJfbjsqI=
NVUVX=mä~åÅÜÉå~ìäíI=NVVNX=iÜçëíÉ=Éí=~äKI=NVVPX=fi`^I=NVVMFK=táíÜ=íÜÉ=ä~ííÉê=ãÉíÜçÇI=íÜÉ=
ÉåìãÉê~íçê=Ü~ë=íç=êÉÅçåëíêìÅí=ÄçíÜ=íÜÉ=ÅçãéäÉíÉ=êÉéêçÇìÅíáîÉ=Å~êÉÉê=çÑ=~=ëìÄJë~ãéäÉ=çÑ=
ÑÉã~äÉë=éêÉëÉåí=áå=íÜÉ=ÜÉêÇ=~åÇ=íÜÉ=Å~êÉÉêë=çÑ=íÜçëÉ=ÑÉã~äÉëÛ=éêçÖÉåóK=qÜÉ=éêçÖÉåó=Üáëíçêó=
ãÉíÜçÇ=éêçîáÇÉë=~îÉê~ÖÉ=êÉëìäíë=Ñçê=íÜÉ=ÑáîÉ=çê=íÉå=óÉ~êë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉóI=ëçãÉíáãÉë=
ãçêÉK=få=Åçåíê~ëíI=NOãç=éêçîáÇÉë=~ååì~ä=êÉëìäíë=EíÜÉ=çåäó=êÉíêçëéÉÅíáîÉ=Å~äÅìä~íáçåë=ÖçáåÖ=
Ä~Åâ=ÑìêíÜÉê=íÜ~å=~=óÉ~ê=êÉä~íÉ=íç=íÜÉ=ÅçêêÉä~íáçå=ÄÉíïÉÉå=~ÖÉ=çÑ=ÑÉã~äÉë=~åÇ=íÜÉ=åìãÄÉêë=çÑ=



 T=

~Äçêíáçåë=çê=é~êíìêáíáçåë=íÜÉó=Ü~Ç=áå=íÜÉáê=êÉéêçÇìÅíáîÉ=äáÑÉFK=NOãç=áë=ïÉääJëìáíÉÇ=íç=
èì~åíáÑóáåÖ=íÜÉ=ÇÉãçÖê~éÜó=~åÇ=éêçÇìÅíáîáíó=çÑ=~=äáîÉëíçÅâ=éçéìä~íáçå=~í=~=ÖáîÉå=ãçãÉåí=áå=
íáãÉI=~åÇ=íç=~ëëÉëë=íÜÉ=ëÜçêíJíÉêã=áãé~Åíë=çÑ=éêçàÉÅíë=çê=çÑ=ìåÉñéÉÅíÉÇ=ÉîÉåíë=äáâÉ=ÇêçìÖÜíI=
ÇáëÉ~ëÉ=çìíÄêÉ~âI=ÉíÅK=
=
fí=ëÜçìäÇ=ÄÉ=êÉãÉãÄÉêÉÇ=íÜ~í=NOãçI=~ë=~åó=êÉíêçëéÉÅíáîÉ=ëìêîÉóI=óáÉäÇë=~ééêçñáã~íÉ=êÉëìäíë=
~åÇ=íÜ~í=ëìÅÜ=~=ãÉíÜçÇ=Å~ååçí=Ñìääó=êÉéä~ÅÉ=ÖçäÇ=ëí~åÇ~êÇ=ÜÉêÇ=ãçåáíçêáåÖ=EiÉëåçÑÑI=OMMUFK=
=
qÜáë=áë=íÜÉ=íÜáêÇ=îÉêëáçå=çÑ=íÜÉ=Ü~åÇÄççâI=~åÇ=áí=áë=ëìÄàÉÅí=íç=~ÇÇáíáçåë=~åÇ=áãéêçîÉãÉåíë=
ÇÉêáîáåÖ=Ñêçã=ÅçãéäÉãÉåí~êó=êÉëÉ~êÅÜ=ïçêâK=qÜáë=Ü~åÇÄççâ=ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ=~ë=~=ïçêâ=
íççä=íÜ~í=Å~å=ÄÉ=~ÇàìëíÉÇ=ÇÉéÉåÇáåÖ=çå=íÜÉ=Öç~äë=~åÇ=Åçåëíê~áåíë=çÑ=íÜÉ=ëìêîÉóë=íç=ÄÉ=
ÅçåÇìÅíÉÇK=fí=áë=åçí=~=êáÖáÇ=Ñê~ãÉïçêâ=Å~é~ÄäÉ=çÑ=ãÉÉíáåÖ=íÜÉ=Ñìää=ê~åÖÉ=çÑ=ëíìÇó=åÉÉÇëK=cçê=
áåëí~åÅÉI=íÜÉ=ëìêîÉó=éêçíçÅçä=ã~ó=î~êó=ÜáÖÜäó=Ñêçã=çåÉ=ëíìÇó=íç=~åçíÜÉê=~åÇ=íÜÉ=ëìêîÉó=
èìÉëíáçåå~áêÉë=~êÉ=~Ç~éí~ÄäÉK=qÜÉ=Ü~åÇÄççâ=ÅçãéêáëÉë=ëáñ=ÅÜ~éíÉêëK=`Ü~éíÉê=N=ÇÉëÅêáÄÉë=íÜÉ=
ÖÉåÉê~ä=éêçíçÅçä=Ñçê=~=NOãç=ëìêîÉóK=`Ü~éíÉêë=O=~åÇ=P=ÇÉëÅêáÄÉ=íÜÉ=ëìêîÉó=èìÉëíáçåå~áêÉë=~åÇ=
~=Ç~í~Ä~ëÉ=áåíÉêÑ~ÅÉ=Ñçê=ÉåíÉêáåÖ=Ç~í~=ÅçääÉÅíÉÇ=áå=íÜÉ=ÑáÉäÇK=`Ü~éíÉêë=QI=R=~åÇ=S=Öç=áå=íç=íÜÉ=
ÇÉí~áä=çÑ=Å~äÅìä~íáåÖ=íÜÉ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=~åÇ=éêçîáÇÉ=~=åìãÉêáÅ~ä=Éñ~ãéäÉK==
=
qÜÉ=ã~íÉêá~äë=ìëÉÇ=áå=íÜÉ=Ü~åÇÄççâ=EëìêîÉó=èìÉëíáçåå~áêÉëI=Ç~í~Ä~ëÉ=~åÇ=Å~äÅìä~íáçå=
êçìíáåÉëF=~êÉ=~î~áä~ÄäÉ=Ñêçã=íÜÉ=Ñáêëí=~ìíÜçêK==

q~ÄäÉ=NW=aÉãçÖê~éÜáÅ=ê~íÉë=íÜ~í=Å~å=ÄÉ=Éëíáã~íÉÇ=ïáíÜ=íÜÉ=NOãç=ãÉíÜçÇK=

E~F=k~íìê~ä=ê~íÉë=

= ^Äçêíáçå=ê~íÉ= ^ååì~ä=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉ=çÑ=~Äçêíáçå=E~îÉê~ÖÉ=åìãÄÉê=çÑ=
~Äçêíáçåë=éÉê=ÑÉã~äÉ=éêÉëÉåí=áå=íÜÉ=ÜÉêÇ=ÇìêáåÖ=~ää=íÜÉ=óÉ~êX=~å=
~Äçêíáçå=áë=~=ÖÉëí~íáçå=íÜ~í=Ü~ë=åçí=êÉ~ÅÜ=áíë=íÉêãF=

= m~êíìêáíáçå=ê~íÉ= ^ååì~ä=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉ=çÑ=é~êíìêáíáçå=E~îÉê~ÖÉ=åìãÄÉê=çÑ=
é~êíìêáíáçå=éÉê=ÑÉã~äÉ=éêÉëÉåí=áå=íÜÉ=ÜÉêÇ=ÇìêáåÖ=~ää=íÜÉ=óÉ~êF=

= mêçäáÑáÅ~Åó=ê~íÉ= ^îÉê~ÖÉ=åìãÄÉê=çÑ=çÑÑëéêáåÖ=EëíáääÄçêå=çê=Äçêå=~äáîÉF=éÉê=é~êíìêáíáçå==

= jçêíáå~í~äáíó=ê~íÉ= mêçÄ~Äáäáíó=íÜ~í=~å=çÑÑëéêáåÖ=áë=~=ëíáääÄçêå=Eãçêíáå~í~äáíó=áë=åçí=
áåÅäìÇÉÇ=áå=íÜÉ=å~íìê~ä=ÇÉ~íÜ=ê~íÉI=ïÜáÅÜ=çåäó=ÅçåÅÉêåë=~åáã~äë=
Äçêå=~äáîÉF=

= jçêí~äáíó=ê~íÉ= ^ååì~ä=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉ=çÑ=å~íìê~ä=ÇÉ~íÜ=ê~íÉ=ELãçêí~äáíóÒ=
ÅçêêÉëéçåÇë=íç=~ää=íÜÉ=ÇÉ~íÜë=íÜ~í=Ü~ë=åçí=ÄÉÉå=Å~ìëÉÇ=Äó=
ëä~ìÖÜíÉêáåÖI=êÉÑÉêêÉÇ=~ë=å~íìê~ä=ÇÉ~íÜë=áå=íÜÉ=Ü~åÇÄççâF==

EÄF=j~å~ÖÉãÉåí=ê~íÉë=

= lÑÑí~âÉ=ê~íÉ= ^ååì~ä=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉ=çÑ=çÑÑí~âÉ=Eëä~ìÖÜíÉêáåÖI=ë~äÉëI=
äç~åëI=ÖáÑíëI=ÉíÅKF=

= fåí~âÉ=ê~íÉ= ^ååì~ä=áåëí~åí~åÉçìë=Ü~ò~êÇ=ê~íÉ=çÑ=áåí~âÉ=EéìêÅÜ~ëÉëI=äç~åëI=ÖáÑíëI=
ÉíÅKF==

=



 U=

`Ü~éíÉê=NK=pìêîÉó=éêçíçÅçä=

NK fåíêçÇìÅíáçå=

qÜÉ=ëìêîÉó=Åçåëáëíë=áå=áåíÉêîáÉïáåÖ=íÜÉ=Ñ~êãÉêI=áå=íÜÉ=éêÉëÉåÅÉ=çÑ=íÜÉ=ÜÉêÇI=~åÇ=ÇÉëÅêáÄáåÖ=
íÜÉ=ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=É~ÅÜ=~åáã~ä=~ë=ïÉää=~ë=íÜÉ=ÇÉãçÖê~éÜáÅ=ÉîÉåíë=íÜ~í=çÅÅìêêÉÇ=áå=íÜÉ=ä~ëí=
íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉóK=qÜÉ=ÉåìãÉê~íçê=Ü~ë=íç=Ñáää=íïç=ëìêîÉó=èìÉëíáçåå~áêÉëI=
áKÉKW=
=

� íÜÉ=ÚeçìëÉÜçäÇÛ=èìÉëíáçåå~áêÉI=íÜ~í=ÇÉëÅêáÄÉë=ÜçìëÉÜçäÇ=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=Ñ~êãáåÖ=
éê~ÅíáÅÉë=EëÉÉ=ÄÉäçï=Ñçê=íÜÉ=ÜçìëÉÜçäÇ=ÇÉÑáåáíáçåFX=

=
� íÜÉ=ÚaÉãçÖê~éÜóÛ=èìÉëíáçåå~áêÉ=Ñçê=É~ÅÜ=çÑ=íÜÉ=ëéÉÅáÉë=ëíìÇáÉÇ=áå=íÜÉ=ÜÉêÇK=

=
cçê=Ñ~Åáäáí~íáåÖ=ÑáÉäÇ=ïçêâI=íÜÉ=ëìêîÉó=ÖÉåÉê~ääó=í~êÖÉíë=çåäó=çåÉ=ëéÉÅáÉë=éÉê=ÜÉêÇI=ÉîÉå=áÑ=íÜÉ=
ÜÉêÇ=áë=ÅçãéçëÉÇ=çÑ=ëÉîÉê~ä=ëéÉÅáÉëK=qç=ÄÉ=ëìêîÉóÉÇI=~=ÜÉêÇ=ãìëí=ÄÉ=çÑ=áåíÉêãÉÇá~íÉ=ëáòÉ=Ó=
åçí=íçç=ëã~ää=íç=ÖÉí=~=ÅçåëáëíÉåí=ë~ãéäÉ=çÑ=~åáã~äë=~åÇ=åçí=íçç=ä~êÖÉ=ëáåÅÉ=íÜÉ=ÉåìãÉê~íáçå=
çÑ=íÜÉ=~åáã~äë=ÄÉÅçãÉë=íçç=ÅçëíäóK=qÜÉ=ëìêîÉó=éêçîáÇÉë=~îÉê~ÖÉ=êÉëìäíë=Ñçê=ëìÅÜ=ÜÉêÇëI=
~ëëìãÉÇ=íç=ÄÉ=êÉéêÉëÉåí~íáîÉ=çÑ=íÜÉ=ëíìÇáÉÇ=~êÉ~=Ñçê=ÇÉãçÖê~éÜóK=fÑ=ëã~ääÉê=çê=ä~êÖÉê=ÜÉêÇë=
Ü~îÉ=íç=ÄÉ=áåîçäîÉÇ=áå=íÜÉ=ëíìÇóI=çíÜÉê=ëìêîÉó=ãÉíÜçÇë=ëÜçìäÇ=ÄÉ=ìëÉÇK=
=
líÜÉê=éçáåíë=çÑ=íÜÉ=éêçíçÅçä=ã~ó=î~êó=ÅçåëáÇÉê~Ääó=ÇÉéÉåÇáåÖ=çå=íÜÉ=ëíìÇó=Öç~äëI=íÜÉ=
ëóëíÉãë=ëíìÇáÉÇ=~åÇ=íÜÉ=ëìêîÉó=êÉëçìêÅÉë=~î~áä~ÄäÉK=få=íÜáë=ÅÜ~éíÉê=ïÉ=éêÉëÉåí=çåäó=~=ÑÉï=
Ä~ëáÅ=ÉäÉãÉåíë=çå=ïÜáÅÜ=~=NOãç=ëìêîÉó=áë=ÄìáäíK==

OK eÉêÇ=ìåáí=

aÉÑáåáåÖ=íÜÉ=LÜÉêÇÒ=ìåáí=áë=~=ÑìåÇ~ãÉåí~ä=ëíÉé=áå=~åó=ëìêîÉó=êÉä~íáåÖ=íç=äáîÉëíçÅâ=Ñ~êãáåÖK=
qÜáë=ìåáí=ãìëí=ÄÉ=éêÉÅáëÉäó=~åÇ=ìå~ãÄáÖìçìëäó=ÇÉÑáåÉÇ=éêáçê=íç=íÜÉ=ëìêîÉóI=é~êíáÅìä~êäó=ïÜÉå=
~åáã~ä=ÉåíêáÉë=~åÇ=Éñáíë=~êÉ=íç=ÄÉ=èì~åíáÑáÉÇ=~åÇ=ïÜÉå=íÜÉëÉ=ãçîÉãÉåíë=~êÉ=ìëÉÇ=íç=
Å~äÅìä~íÉ=ê~íáçëK=fí=áë=åçí=É~ëó=íç=ÇÉÑáåÉ=íÜÉ=ÜÉêÇ=ÄÉÅ~ìëÉ=~åáã~ä=ÖêçìéáåÖë=ã~ó=î~êó=çîÉê=íÜÉ=
óÉ~êK=cìêíÜÉêãçêÉI=íÜáë=ìåáí=Å~å=ÄÉ=ÇÉÑáåÉÇ=Ñêçã=ëÉîÉê~ä=~åÖäÉëW=ÜÉêÇáåÖI=ã~å~ÖÉãÉåíI=
çïåÉêëÜáéI=ÉíÅK==
=
qÜÉ=Ä~ëáÅ=ìåáí=Ñçê=~=NOãç=ëìêîÉó=áë=íÜÉ=LÜçìëÉÜçäÇ=ÜÉêÇÒK=qÜÉ=ÜçìëÉÜçäÇ=áë=ÇÉÑáåÉÇ=~ë=íÜÉ=
ÑçääçïáåÖ=Ñ~ãáäó=ìåáíW=íÜÉ=ÜÉ~Ç=çÑ=ÜçìëÉÜçäÇ=~åÇ=~ää=íÜÉ=éÉçéäÉ=ïÜçã=íÜÉ=ä~ííÉê=ãìëí=éêçîáÇÉ=
Ñçê=çå=~=Ç~áäó=Ä~ëáë=E~=ÅçåÅÉëëáçåI=ïÜáÅÜ=áë=~=ëçÅá~ä=ëíêìÅíìêÉ=íÜ~í=áë=ÑêÉèìÉåíäó=ÉåÅçìåíÉêÉÇ=
áå=tÉëí=^ÑêáÅ~I=ã~ó=ÅçãéêáëÉ=ëÉîÉê~ä=ÜçìëÉÜçäÇëFK=^=ÜçìëÉÜçäÇ=ÜÉêÇ=ÅçãéêáëÉë=~ää=íÜÉ=
~åáã~äë=ã~å~ÖÉÇ=Äó=íÜÉ=ÜçìëÉÜçäÇ=~í=íÜÉ=íáãÉ=çÑ=íÜÉ=áåíÉêîáÉï=EáKÉKI=ÇáêÉÅíäó=áå=áíë=ÅÜ~êÖÉFK=fí=
áåÅäìÇÉë=~åáã~äë=ÉåíêìëíÉÇ=íç=íÜÉ=ÜçìëÉÜçäÇ=Äó=éÉçéäÉ=çìíëáÇÉ=çÑ=íÜ~í=ÜçìëÉÜçäÇ=Eäç~åÉÇ=
~åáã~äë=çê=ìåÇÉê=Åçåíê~ÅíFK=fí=ÇçÉë=åçí=áåÅäìÇÉ=~åáã~äë=çïåÉÇ=Äó=íÜÉ=ÜçìëÉÜçäÇ=Äìí=í~âÉå=
Å~êÉ=çÑ=Äó=çíÜÉê=ÜçìëÉÜçäÇëK==



 V=

PK aìê~íáçå=~åÇ=ëÅÜÉÇìäÉ=çÑ=íÜÉ=ëìêîÉó=

qÜÉ=íçí~ä=Çìê~íáçå=çÑ=~=NOãç=ëìêîÉó=ëÜçìäÇ=ÄÉ=~ééêçñáã~íÉäó=çåÉ=ãçåíÜ=~åÇ=ãìëí=åçí=
ÉñÅÉÉÇ=QR=Ç~óë=íç=ÉåëìêÉ=íÜ~í=íÜÉ=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=Ñêçã=íÜÉ=î~êáçìë=ÜçìëÉÜçäÇë=~ééäáÉë=
íç=íÜÉ=ë~ãÉ=êÉíêçëéÉÅíáîÉ=éÉêáçÇ=~åÇ=Å~å=ÄÉ=Åçãé~êÉÇK==
=
^í=ÜçìëÉÜçäÇ=äÉîÉäI=Ñçê=~åó=ÖáîÉå=ëéÉÅáÉëI=íÜÉ=NOãç=ëìêîÉó=ãìëí=ÄÉ=ÅçåÇìÅíÉÇ=ïáíÜ=~ää=íÜÉ=
~åáã~äë=ÄÉäçåÖáåÖ=íç=íÜ~í=ëéÉÅáÉë=éêÉëÉåíK=pÉ~ëçå~ä=íê~åëÜìã~åÅÉ=éÉêáçÇë=ëÜçìäÇ=íÜÉêÉÑçêÉ=
ÄÉ=~îçáÇÉÇ=~åÇ=íÜÉ=ëìêîÉó=ëÜçìäÇ=ÄÉ=Å~êêáÉÇ=çìí=~í=íÜÉ=íáãÉ=ïÜÉå=íÜÉ=ÜÉêÇë=~êÉ=ãçëí=äáâÉäó=
íç=ÄÉ=~ëëÉãÄäÉÇ=~í=íÜÉ=ÜçìëÉÜçäÇëÛ=éä~ÅÉ=çÑ=êÉëáÇÉåÅÉK==
=
qÜÉ=ëìêîÉó=ëÜçìäÇ=~äëç=éêÉÑÉê~Ääó=ÄÉ=~åÅÜçêÉÇ=íç=~=ã~àçê=Å~äÉåÇ~ê=ÉîÉåí=ëç=íÜ~í=íÜÉ=Ñ~êãÉê=
Å~å=~åëïÉê=êÉíêçëéÉÅíáîÉ=èìÉëíáçåë=ïáíÜáå=~=ÅäÉ~ê=íáãÉ=Ñê~ãÉK=cçê=áåëí~åÅÉI=áå=p~ÜÉäá~å=~êÉ~ëI=
íÜÉ=ÄÉÖáååáåÖ=çê=ÉåÇ=çÑ=íÜÉ=ê~áåó=ëÉ~ëçå=~êÉ=ÖççÇ=éçáåíë=çÑ=êÉÑÉêÉåÅÉK==

QK p~ãéäáåÖ=ëáòÉ=

`çãéìíáåÖ=íÜÉ=ëáòÉ=çÑ=ë~ãéäÉë=êÉèìáêÉÇ=Ñçê=~=ëìêîÉó=áë=~=ëìÄàÉÅí=ÇÉ~äí=ïáíÜ=áå=ã~åó=ëí~íáëíáÅ~ä=
íÉñíÄççâëK=qÜÉçêÉíáÅ~ääóI=áí=áë=~=ã~ííÉê=çÑ=ÇÉíÉêãáåáåÖ=íÜÉ=ëáòÉ=åÉÅÉëë~êó=íç=çÄí~áå=Éëíáã~íÉë=
íÜ~í=Ü~îÉ=~=ÖáîÉå=~ÅÅìê~Åó=EíÜáë=~ÅÅìê~Åó=áë=èì~åíáÑáÉÇ=Äó=íÜÉ=ê~åÖÉ=çÑ=íÜÉ=ÅçåÑáÇÉåÅÉ=
áåíÉêî~äF=çêI=áå=ëí~íáëíáÅ~ä=íÉëíë=íÜ~í=Åçãé~êÉ=ëÉîÉê~ä=ÖêçìéëI=~=ëáÖåáÑáÅ~åí=êÉëìäí=Ñçê=~=ÖáîÉå=êáëâ=
çÑ=ÉêêçêK==
=
få=íêçéáÅ~ä=äáîÉëíçÅâ=Ñ~êãáåÖ=ÜçïÉîÉê=íÜÉ=ëáòÉ=çÑ=íÜÉ=ë~ãéäÉ=áë=çÑíÉå=ÇÉíÉêãáåÉÇ=Äó=íÜÉ=
Üìã~å=~åÇ=Ñáå~åÅá~ä=êÉëçìêÅÉë=~î~áä~ÄäÉ=Ñçê=íÜÉ=ëìêîÉóK=tÉ=ïáää=ÇÉ~ä=çåäó=ïáíÜ=íÜáë=~ëéÉÅíK==
=
få=NOãçI=~=êÉ~ëçå~ÄäÉ=îáëáíáåÖ=ëÅÜÉÇìäÉ=áë=ëçãÉ=íÜáêíó=íç=Ñçêíó=ÜçìëÉÜçäÇë=éÉê=ÉåìãÉê~íçê=
çîÉê=íÜÉ=PM=íç=QR=Ç~óë=íÜÉ=ëìêîÉó=ä~ëíë=EçåÉ=áåíÉêîáÉï=ä~ëíë=Ñêçã=O=íç=Q=ÜçìêëI=ïÜáÅÜ=~ääçïë=
íÜÉ=îáëáí=çÑ=çåÉ=çê=íïç=ÜçìëÉÜçäÇë=éÉê=Ç~óFK=qÜáë=åìãÄÉê=çÑ=ÜÉêÇë=áë=~=ÅçãéêçãáëÉ=ÄÉíïÉÉå=
ÑáÉäÇ=Åçåëíê~áåíë=Eáå=é~êíáÅìä~ê=íÜÉ=Ç~óë=íÜÉ=Ñ~êãÉêë=~êÉ=åçí=~î~áä~ÄäÉ=~åÇ=íÜÉ=Ç~óë=ëéÉåí=Äó=íÜÉ=
ÉåìãÉê~íçê=íê~îÉääáåÖI=Åçåí~Åíë=ïáíÜ=äçÅ~ä=~ìíÜçêáíáÉëI=ÉíÅKF=~åÇ=íÜÉ=ã~ñáãìã=Çìê~íáçå=çÑ=íÜÉ=
ëìêîÉóK=qÜÉ=íçí~ä=ëáòÉ=çÑ=íÜÉ=ëìêîÉó=áë=áåÑÉêêÉÇ=Ñêçã=íÜÉ=íçí~ä=åìãÄÉê=çÑ=ÉåìãÉê~íçêë=íÜ~í=Å~å=
ÄÉ=Å~ääÉÇ=ìéçåK=q~ÄäÉ=O=éêçîáÇÉë=~å=Éñ~ãéäÉ=çÑ=Üçï=íÜáë=áë=Å~äÅìä~íÉÇK==
=
qÜÉ=êÉäá~Äáäáíó=çÑ=~=NOãç=ëìêîÉó=áë=ÜáÖÜäó=ÇÉéÉåÇÉåí=çå=íÜÉ=èì~äáíó=çÑ=íÜÉ=ÑáÉäÇ=ïçêâ=ÇçåÉ=Äó=
íÜÉ=ÉåìãÉê~íçêë=ïÜç=çÑíÉå=ïçêâ=ìåÇÉê=ÇáÑÑáÅìäí=ÅçåÇáíáçåëK=_ÉÑçêÉ=íÜÉ=ëìêîÉóI=áí=áë=áãéçêí~åí=
íç=éêçîáÇÉ=ÉñíÉåëáîÉ=íê~áåáåÖ=íÜ~í=áë=ÄçíÜ=Åä~ëëJêççã=Ä~ëÉÇ=~åÇI=ãçêÉ=áãéçêí~åíäóI=éê~ÅíáÅ~ä=
~åÇ=ÑáÉäÇJÄ~ëÉÇK=qÜÉ=èì~äáíó=çÑ=Ç~í~=ÅçääÉÅíáçå=ÇìêáåÖ=íÜÉ=ëìêîÉó=éÉêáçÇ=ãìëí=~äëç=ÄÉ=
ãçåáíçêÉÇ=Äó=ÑáÉäÇ=ëìéÉêîáëçêë=EÑçê=Éñ~ãéäÉI=ïÉ=êÉÅçããÉåÇ=éä~ååáåÖ=~í=äÉ~ëí=çåÉ=ÑáÉäÇ=
ëìéÉêîáëçê=Ñçê=R=íç=U=ÉåìãÉê~íçêëFK=qÜÉëÉ=íê~áåáåÖ=~åÇ=ãçåáíçêáåÖ=ëíÉéë=ëÜçìäÇ=åÉîÉê=ÄÉ=
åÉÖäÉÅíÉÇK=k~íìê~ääóI=íÜÉ=ãçêÉ=ÉåìãÉê~íçêë=íÜÉêÉ=~êÉI=íÜÉ=ãçêÉ=ÇáÑÑáÅìäí=áí=áë=íç=áãéäÉãÉåí=
íÜÉëÉ=íïç=ëí~ÖÉëK==



 NM=

q~ÄäÉ=OW=bñ~ãéäÉ=çÑ=NOãç=ëìêîÉó=ëáòÉ=Åçãéìí~íáçåK=få=íÜáë=Éñ~ãéäÉI=íÜÉ=ÉåìãÉê~íçê=áë=~ëëìãÉÇ=íç=
ëìêîÉó=íÜêÉÉ=îáää~ÖÉë=~åÇ=íç=ÅçåÇìÅí=~=ÇÉãçÖê~éÜáÅ=ëìêîÉó=áå=åZNM=ÜçìëÉÜçäÇë=éÉê=îáää~ÖÉK=

kìãÄÉê=çÑ=ÉåìãÉê~íçêë=qóéÉ=çÑ=ìåáí=

N= R= NM= OM=

sáää~ÖÉë= P= NR= PM= SM=

eçìëÉÜçäÇë= PM= NUM= PMM= SMM=

=

RK bñéÉêáãÉåí~ä=~åÇ=ë~ãéäáåÖ=ÇÉëáÖåë=

aÉëáÖåáåÖ=~=ÇÉãçÖê~éÜáÅ=ëìêîÉó=áå=~=êìê~ä=ÉåîáêçåãÉåí=ÇÉéÉåÇë=çå=íÜÉ=ëíìÇó=çÄàÉÅíáîÉëK=
qïç=ã~áå=íóéÉë=çÑ=éêçíçÅçäë=Å~å=ÄÉ=áãéäÉãÉåíÉÇW=ÉñéÉêáãÉåí~ä=ÇÉëáÖåI=ÉKÖK=íç=~ëëÉëë=
áãé~Åíë=çÑ=áåíÉêîÉåíáçåë=çê=ÇáÑÑÉêÉåÅÉë=ÄÉíïÉÉå=äáîÉëíçÅâ=ëóëíÉãëI=~åÇ=ë~ãéäáåÖ=ÇÉëáÖåI=ÉKÖKI=
íç=èì~åíáÑó=íÜÉ=~îÉê~ÖÉ=ÇÉãçÖê~éÜáÅ=éÉêÑçêã~åÅÉë=çÑ=~=äáîÉëíçÅâ=éçéìä~íáçåK=qÜÉ=Ü~åÇÄççâ=
ÇçÉë=åçí=ÇÉ~ä=ïáíÜ=íÜÉ=ëí~íáëíáÅ~ä=~ëéÉÅíë=çÑ=íÜÉëÉ=ÇÉëáÖåë=EêÉ~ÇÉêë=~êÉ=êÉÑÉêêÉÇ=íç=ëéÉÅá~äáòÉÇ=
íÉñíÄççâë=çå=íÜáë=íçéáÅI=Ñçê=áåëí~åÅÉ=pÉ~êäÉI=NVTNX=a~Öå¨äáÉI=NVUNX=_ÉêÖçåòáåáI=NVVRX=
`çÅÜê~åI=NVVVF=~åÇ=áåëíÉ~Ç=ÅçåÅÉåíê~íÉë=çå=~=åìãÄÉê=çÑ=éê~ÅíáÅ~ä=~ëéÉÅíëK==
=
bñéÉêáãÉåí~ä=ÇÉëáÖåë=Åçåëáëí=çÑ=ÇÉÑáåáåÖ=~=EÖÉåÉê~ääó=äáãáíÉÇF=ëÉí=çÑ=Ñ~Åíçêë=çÑ=î~êá~íáçå=íÜ~í=
ïáää=ÄÉ=íÜÉ=ëìÄàÉÅí=çÑ=íÜÉ=ëíìÇóK=qÜÉåI=ÉáíÜÉê=ÜÉêÇë=íÜ~í=ã~íÅÜ=íÜÉ=î~êáçìë=ãçÇ~äáíáÉë=çÑ=íÜÉëÉ=
Ñ~Åíçêë=ãìëí=ÄÉ=ê~åÇçãäó=ÅÜçëÉåI=çêI=Ñçê=áåëí~åÅÉ=áå=íÜÉ=Å~ëÉ=çÑ=íÉëíáåÖ=~å=áåíÉêîÉåíáçå=EÉKÖKI=
î~ÅÅáå~íáçåFI=áåíÉêîÉåíáçå=ãçÇ~äáíáÉë=EáKÉK=Åçåíêçä=îÉêëìë=î~ÅÅáå~íÉÇF=ãìëí=ÄÉ=ê~åÇçãäó=
~ääçÅ~íÉÇ=íç=íÜÉ=ÜÉêÇë=áåÅäìÇÉÇ=áå=íÜÉ=ëìêîÉó=EíÜáë=ëí~ÖÉ=áë=êÉÑÉêêÉÇ=íç=~ë=ê~åÇçãáë~íáçåFK=
bñéÉêáãÉåí~ä=Ñ~Åíçêë=~êÉ=ÇáîÉêëÉ=~åÇ=ÇÉéÉåÇ=ÇáêÉÅíäó=çå=ïÜ~í=áë=íç=ÄÉ=íÉëíÉÇ=áå=íÜÉ=ëíìÇó=
EÉÑÑÉÅíë=çÑ=ÜçìëÉÜçäÇ=ëçÅáçJÉÅçåçãáÅ=ÅÜ~ê~ÅíÉêáëíáÅëI=~åáã~ä=ÜìëÄ~åÇêó=éê~ÅíáÅÉëI=ÉñíÉêå~ä=
áåíÉêîÉåíáçåëI=ÉíÅKFK==
=
p~ãéäáåÖ=ÇÉëáÖåë=Åçåëáëí=áå=ëÉäÉÅíáåÖ=ê~åÇçãäó=~=ëÉí=çÑ=ÜÉêÇë=ïáíÜáå=~=Lí~êÖÉí=éçéìä~íáçåÒK=^ë=
ïáíÜ=ÉñéÉêáãÉåí~ä=ÇÉëáÖåëI=ë~ãéäáåÖ=ÇÉëáÖåë=~êÉ=ÜáÖÜäó=î~êá~ÄäÉ=~åÇ=åìãÉêçìë=íÉÅÜåáèìÉë=
~êÉ=~î~áä~ÄäÉ=EÑçê=áåëí~åÅÉI=ëÉÉ=`çÅÜê~åI=NVVVFK=
=
tÜÉå=íÜÉ=í~êÖÉí=éçéìä~íáçå=Ñçê=íÜÉ=ëìêîÉó=áë=ÜÉíÉêçÖÉåÉçìëI=áí=ã~ó=ÄÉ=ìëÉÑìä=íç=ëíê~íáÑó=íÜÉ=
éçéìä~íáçå=~åÇ=ÅçåÇìÅí=~=ëìêîÉó=ïáíÜáå=É~ÅÜ=ëíê~íìãK=få=íêçéáÅ~ä=äáîÉëíçÅâ=Ñ~êãáåÖ=ëóëíÉãëI=
íÜÉëÉ=ëíê~íáÑáÅ~íáçåë=~êÉ=çÑíÉå=Äìáäí=ìé=Ñêçã=ÅêçëëáåÖ=ÅêáíÉêá~=ëìÅÜ=~ë=~ÖêçJÉÅçäçÖáÅ~ä=òçåáåÖ=
EÑçê=áåëí~åÅÉ=Äó=ëÉé~ê~íáåÖ=ãáñÉÇ=ÅêçéJäáîÉëíçÅâ=ëóëíÉãë=~êÉ~ë=Ñêçã=é~ëíçê~ä=~êÉ~ëF=çê=Ñêçã=
íÜÉ=íóéÉ=çÑ=äáîÉëíçÅâ=Ñ~êãáåÖ=ÅçåÇìÅíÉÇ=Äó=íÜÉ=ÜçìëÉÜçäÇK=^ë=~=êìäÉI=ïÉ=êÉÅçããÉåÇ=íÜ~í=íÜÉ=
ëíê~íáÑáÅ~íáçå=ÅêáíÉêá~=ëÜçìäÇ=Ü~îÉ=íÜÉ=ÑçääçïáåÖ=ÑÉ~íìêÉëW==
=

� ÄÉ=~ë=ëáãéäÉ=~ë=éçëëáÄäÉ=~åÇ=óáÉäÇ=~=äáãáíÉÇ=åìãÄÉê=çÑ=ëíê~í~=ëç=íÜ~í=ëáÖåáÑáÅ~åí=
êÉëìäíë=Å~å=ÄÉ=çÄí~áåÉÇ=Ñçê=É~ÅÜ=ëíê~íìã=ïÜáäÉ=ã~áåí~áåáåÖ=~=êÉ~äáëíáÅ=ë~ãéäÉ=ëáòÉ=
ÅçåëáÇÉêáåÖ=íÜÉ=Üìã~å=~åÇ=Ñáå~åÅá~ä=ãÉ~åë=~î~áä~ÄäÉX=

=
� éêçîáÇÉ=Ñçê=íÜÉ=äçïÉëí=ÇÉÖêÉÉ=çÑ=~ãÄáÖìáíó=éçëëáÄäÉ=~ë=êÉÖ~êÇë=ÜÉêÇ=Åä~ëëáÑáÅ~íáçå=

áåíç=íÜÉ=î~êáçìë=ëíê~í~K=cçê=áåëí~åÅÉI=ÄÉÑçêÉ=íÜÉ=ëìêîÉó=áí=áë=åçí=~äï~óë=ÅäÉ~ê=~ë=íç=



 NN=

ïÜÉíÜÉê=ÜÉêÇë=ëÜçìäÇ=ÄÉ=Åä~ëëáÑáÉÇ=~ë=ÄÉáåÖ=ê~áëÉÇ=LÉñíÉåëáîÉäóÒI=LëÉãáJáåíÉåëáîÉäóÒ=
çê=LáåíÉåëáîÉäóÒ=Eáå=íÜÉ=ÑáÉäÇI=ëíçÅâJê~áëáåÖ=~ÅíáîáíáÉë=Ñçääçï=~=Åçåíáåìçìë=Öê~ÇáÉåí=çÑ=
áåíÉåëáÑáÅ~íáçå=ïÜÉêÉ=íÜÉêÉ=áë=åç=ÅäÉ~ê=ÅìíJçÑÑ=éçáåí=~åÇ=ïÜÉêÉ=~=Äêç~Ç=ëÉí=çÑ=Ñ~Åíçêë=
áë=áåîçäîÉÇFK=táíÜ=ã~åó=ëíê~íáÑáÅ~íáçå=ÅêáíÉêá~I=ëíê~íáÑáÅ~íáçå=Å~å=ÄÉ=éÉêÑçêãÉÇ=
~ÑíÉêï~êÇë=Äìí=áí=áë=åçí=~äï~óë=É~ëó=íç=ìëÉ=íÜÉã=íç=ÇÉêáîÉ=ëáãéäÉI=ìåÉèìáîçÅ~ä==êìäÉë=
Ñçê=Åä~ëëáÑóáåÖ=ÜÉêÇë=éêáçê=íç=íÜÉ=ëìêîÉóX=

=
� áÑ=ëìêîÉóë=~êÉ=íç=ÄÉ=êÉéÉ~íÉÇ=çîÉê=ëÉîÉê~ä=óÉ~êëI=íÜÉó=ëÜçìäÇ=ÄÉ=É~ëó=íç=êÉéêçÇìÅÉ=

~åÇ=ëí~ÄäÉ=çîÉê=íáãÉK=fí=ã~ó=ÄÉ=áãéçëëáÄäÉ=íç=Åçãé~êÉ=íÜÉ=êÉëìäíë=çÑ=ëìêîÉóë=
ÅçåÇìÅíÉÇ=ëÉîÉê~ä=óÉ~êë=~é~êí=áÑ=ëíê~íáÑáÅ~íáçå=ÅêáíÉêá~=~êÉ=åçí=áÇÉåíáÅ~äK==

=

SK eçìëÉÜçäÇ=~åÇ=ÜÉêÇ=ëÉäÉÅíáçå=

qÜÉ=ëÉäÉÅíáçå=çÑ=ÜçìëÉÜçäÇë=~åÇ=ÜÉêÇë=íç=ÄÉ=ëìêîÉóÉÇ=áë=áãéäÉãÉåíÉÇ=áå=íïç=ëí~ÖÉëK=

SKNK pí~ÖÉ=åøN=

qÜÉ=Ñáêëí=ëí~ÖÉ=Åçåëáëíë=áå=ë~ãéäáåÖ=íÜÉ=ÖÉçÖê~éÜáÅ~ä=~êÉ~ë=EÉKÖK=~Çãáåáëíê~íáîÉ=ÇáëíêáÅíëI=
îáää~ÖÉëI=Ü~ãäÉíëI=Å~ãéë=çêI=áå=é~ëíçê~ä=~êÉ~ëI=~í=ê~ääóáåÖ=éçáåíëI=ï~íÉêáåÖ=éçáåíëF=áå=ïÜáÅÜ=
ÜçìëÉÜçäÇë=ïáää=ÄÉ=ëìêîÉóÉÇK==
=
qÜáë=ëí~ÖÉ=ãìëí=ÅçåÑçêã=íç=íÜÉ=ÉñéÉêáãÉåí~ä=çê=ë~ãéäáåÖ=ÇÉëáÖå=éêÉîáçìëäó=ëÉí=çìí=Äó=íÜÉ=
ëìêîÉó=ëìéÉêîáëçêëK=_ÉÅ~ìëÉ=íÜáë=ÇÉëáÖå=ã~ó=î~êó=ÅçåëáÇÉê~Ääó=Ñêçã=çåÉ=ëíìÇó=íç=~åçíÜÉêI=íÜÉ=
Ñáêëí=ëí~ÖÉ=áë=åçí=ÇÉëÅêáÄÉÇ=áå=ÇÉí~áä=áå=íÜáë=Ü~åÇÄççâK==

SKOK pí~ÖÉ=åøO=

qÜÉ=ëÉÅçåÇ=ëí~ÖÉ=Åçåëáëíë=áå=ëÉäÉÅíáåÖ=íÜÉ=ÜçìëÉÜçäÇë=íç=ÄÉ=áåíÉêîáÉïÉÇ=ïáíÜáå=íÜÉ=ëÉäÉÅíÉÇ=
ÖÉçÖê~éÜáÅ~ä=~êÉ~ëK=qÜáë=áë=éä~ååÉÇ=çå=íÜÉ=Ä~ëáë=çÑ=êìäÉë=êÉä~íáåÖ=íç=íÜÉ=ëéÉÅáÉë=~åÇ=íç=ÜÉêÇ=
ëáòÉK==

SKOKNK q~êÖÉí=ëéÉÅáÉë=

NOãç=ìëÉë=íÜÉ=ÅçåÅÉéí=çÑ=Lí~êÖÉí=ëéÉÅáÉëÒK=qÜÉ=ÜçìëÉÜçäÇ=áë=ÅÜçëÉå=Ä~ëÉÇ=çå=~=í~êÖÉí=
ëéÉÅáÉëI=ïÜ~íÉîÉê=íÜÉ=çíÜÉê=ëéÉÅáÉë=ÉîÉåíì~ääó=áå=ÅÜ~êÖÉ=Äó=íÜÉ=ÜçìëÉÜçäÇK=
=
`çåëáÇÉê=íÜÉ=Å~ëÉ=çÑ=~=ëíìÇó=íÜ~í=ÅçîÉêë=Å~ííäÉI=Öç~í=~åÇ=ëÜÉÉé=éçéìä~íáçåë=áå=~=ÖáîÉå=êÉÖáçåK=
qÜÉ=~ëëìãéíáçå=áë=íÜ~í=É~ÅÜ=ÉåìãÉê~íçê=ïçêâáåÖ=Ñçê=íÜÉ=ëíìÇó=áë=áå=ÅÜ~êÖÉ=çÑ=PM=ÜçìëÉÜçäÇëI=
ÇáëíêáÄìíÉÇ=áå=íÜêÉÉ=îáää~ÖÉë=EÜÉ=áë=êÉèìáêÉÇ=íç=áåíÉêîáÉï=íÉå=ÜçìëÉÜçäÇë=áå=É~ÅÜ=îáää~ÖÉFK=låÉ=
êìäÉ=íÜ~í=Å~å=ÄÉ=ÅçåíÉãéä~íÉÇ=áë=íÜ~í=íÜÉëÉ=íÉå=ÜçìëÉÜçäÇë=~êÉ=ÅÜçëÉå=ìëáåÖ=íÜÉ=ÑçääçïáåÖ=
Åçåëíê~áåíW=
=

� Q=ÜçìëÉÜçäÇë=ïáíÜ=~=í~êÖÉí=ëéÉÅáÉë=çÑ=Å~ííäÉX=
=
� P=ÜçìëÉÜçäÇë=ïáíÜ=~=í~êÖÉí=ëéÉÅáÉë=çÑ=Öç~íëX=

=
� P=ÜçìëÉÜçäÇë=ïáíÜ=~=í~êÖÉí=ëéÉÅáÉë=çÑ=ëÜÉÉéK=



 NO=

=
qïç=éêçíçÅçä=çéíáçåë=Å~å=íÜÉêÉ~ÑíÉê=ÄÉ=~ééäáÉÇ=íç=íÜÉ=áåÇáîáÇì~ä=ÜçìëÉÜçäÇW=

=
� íÜÉ=Ñáêëí=çéíáçå=Eëí~åÇ~êÇ=NOãç=éêçíçÅçäF=áë=íÜ~í=çåäó=íÜÉ=í~êÖÉí=ëéÉÅáÉë=ïáää=ÄÉ=

ëìêîÉóÉÇ=ÉîÉå=áÑ=çíÜÉê=ëéÉÅáÉë=~êÉ=éêÉëÉåíX=
=
� íÜÉ=ëÉÅçåÇ=çéíáçå=áë=íç=ëìêîÉó=íÜÉ=í~êÖÉí=ëéÉÅáÉë=~åÇ=~ää=íÜÉ=ÜçìëÉÜçäÇÛë=çíÜÉê=

ëéÉÅáÉë=EéêçîáÇáåÖ=íÜÉó=~êÉ=ÅçîÉêÉÇ=Äó=íÜÉ=ëíìÇóFK=få=íÜáë=çéíáçåI=ïÜáäÉ=íÜÉ=Ñáå~ä=
ë~ãéäÉ=ëáòÉ=áå=íÉêãë=çÑ=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=áë=áåÅêÉ~ëÉÇ=E~äíÜçìÖÜ=íÜÉ=íçí~ä=
åìãÄÉê=çÑ=ÜçìëÉÜçäÇë=êÉã~áåë=íÜÉ=ë~ãÉFI=íÜÉ=íáãÉ=åÉÉÇÉÇ=íç=ÅçåÇìÅí=íÜÉ=áåíÉêîáÉï=
áë=éêçäçåÖÉÇ=ã~âáåÖ=áí=ãçêÉ=ÄìêÇÉåëçãÉ=Ñçê=íÜÉ=ÜçìëÉÜçäÇK==

=

SKOKOK eÉêÇ=ëáòÉ=

^å=~ÇÇáíáçå~ä=êìäÉ=áë=íÜ~í=~=ÜçìëÉÜçäÇ=ëÜçìäÇ=ÄÉ=ëìêîÉóÉÇ=çåäó=áÑ=íÜÉ=ÜÉêÇ=çÑ=íÜÉ=í~êÖÉí=
ëéÉÅáÉë=áë=åÉáíÜÉê=íçç=ëã~ää=Eëç=~ë=íç=ÉåëìêÉ=íÜ~í=íÜÉ=çîÉê~ää=åìãÄÉê=çÑ=~åáã~äë=áåÅäìÇÉÇ=áå=
íÜÉ=ë~ãéäÉ=áë=ä~êÖÉ=ÉåçìÖÜF=åçê=íçç=ä~êÖÉ=EïÜáÅÜ=~êÉ=áãéçëëáÄäÉ=íç=ÉåìãÉê~íÉ=áå=íÜÉ=ÑáÉäÇFK=
cçê=áåëí~åÅÉI=íÜÉ=êìäÉ=Å~å=ÄÉ=íÜ~í=íÜÉ=ÜçìëÉÜçäÇë=ÅçåëáÇÉêÉÇ=~êÉ=íÜçëÉ=ïÜçëÉ=ÜÉêÇ=çÑ=íÜÉ=
í~êÖÉí=ëéÉÅáÉë=ê~åÖÉë=Ñêçã=NR=íç=SM=~åáã~äëI=áåÅäìÇáåÖ=àìîÉåáäÉëK==

SKOKPK jÉíÜçÇ=çÑ=ÜçìëÉÜçäÇ=ëÉäÉÅíáçå=

o~åÇçã=ëÉäÉÅíáçå=çÑ=ÜçìëÉÜçäÇë=íÜ~í=çÄÉó=íÜÉëÉ=êìäÉë=Å~å=ÄÉ=ÇçåÉ=ìëáåÖ=~=éêÉJÉëí~ÄäáëÜÉÇ=
äáëí=çÑ=ÜçìëÉÜçäÇëK=qÜÉ=äáëí=ã~ó=ÄÉ=ÇÉêáîÉÇ=Ñêçã=ÉñáëíáåÖ=Ç~í~=ëìÅÜ=~ë=å~íáçå~ä=ÅÉåëìë=Ç~í~=çê=
ÉäëÉ=Ñêçã=~=éêÉäáãáå~êó=ëìêîÉó=áå=îáää~ÖÉë=E~å=Éñ~ãéäÉ=áë=ÇÉëÅêáÄÉÇ=áå=iÉëåçÑÑ=Éí=~äKI=OMMTÇFK=
=
cçê=~ää=éê~ÅíáÅ~ä=éìêéçëÉë=ÜçïÉîÉêI=íÜÉ=ÅÜçáÅÉ=çÑ=ÜçìëÉÜçäÇë=áë=çÑíÉå=äÉÑí=íç=íÜÉ=ÇáëÅêÉíáçå=çÑ=
íÜÉ=ÉåìãÉê~íçê=ïÜçëÉ=çåäó=çÄäáÖ~íáçå=áë=íç=~ÄáÇÉ=Äó=íÜÉ=êìäÉë=êÉä~íáåÖ=íç=í~êÖÉí=ëéÉÅáÉë=~åÇ=
ÜÉêÇ=ëáòÉ=ëÉí=çìí=Äó=íÜÉ=ëìêîÉó=ëìéÉêîáëçêK=qÜáë=~ééêç~ÅÜ=ÅçêêÉëéçåÇë=íç=íÜÉ=Lèìçí~ë=ãÉíÜçÇÒ=
çÑíÉå=ìëÉÇ=áå=çéáåáçå=éçää=éêçíçÅçäëK=tÜÉåÉîÉê=íÜáë=~ééêç~ÅÜ=áë=ìëÉÇI=íÜÉ=ÉåìãÉê~íçêë=ãìëí=
~îçáÇ=ëìêîÉó=Äá~ëÉë=Äó=ã~âáåÖ=ëìêÉ=íÜ~í=íÜÉó=Çç=åçí=~äï~óë=áåíÉêîáÉï=íÜÉ=ÜçìëÉÜçäÇë=äçÅ~íÉÇ=
ÅäçëÉ=íç=êç~Çë=çê=ÜçìëÉÜçäÇë=áå=çåÉ=åÉáÖÜÄçìêÜççÇ=~äçåÉK==
=
=



 NP=

`Ü~éíÉê=OK=pìêîÉó=èìÉëíáçåå~áêÉë==

NK fåíêçÇìÅíáçå=

^ë=áåíêçÇìÅÉÇ=áå=ÅÜ~éíÉê=NI=NOãç=ìëÉë=íïç=èìÉëíáçåå~áêÉëW=
=

� ~=LeçìëÉÜçäÇÒ=èìÉëíáçåå~áêÉ=ÇÉëÅêáÄáåÖ=ÜçìëÉÜçäÇ=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=Ñ~êãáåÖ=
éê~ÅíáÅÉX=

=
� ~=LaÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉ=ÅçãéçëÉÇ=çÑ=íÜêÉÉ=ëìÄJèìÉëíáçåå~áêÉëW=

− nNI=ÅìêêÉåí=ÅÜ~ê~ÅíÉêáëíáÅë=çÑ=íÜÉ=ÜÉêÇ=~åÇ=ÑÉã~äÉ=êÉéêçÇìÅíáîÉ=éÉêÑçêã~åÅÉ=
çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëX=

− nOI=ÉåíêáÉë=áå=íÜÉ=ÜÉêÇ=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëX==
− nPI=Éñáíë=Ñêçã=íÜÉ=ÜÉêÇ=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëK==

=
få=íÜáë=ÅÜ~éíÉêI=ïÉ=ÇÉëÅêáÄÉ=íÜÉ=ÜçìëÉÜçäÇ=áÇÉåíáÑáÅ~íáçå=ëóëíÉã=áå=èìÉëíáçåå~áêÉë=E~ääçïáåÖ=
äáåâáåÖ=ìé=íÜÉ=î~êáçìë=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=áå=íÜÉ=ÜçìëÉÜçäÇFI=ëçãÉ=ÉäÉãÉåíë=çå=Üçï=
áåíÉêîáÉïë=~êÉ=ÅçåÇìÅíÉÇ=ïáíÜ=Ñ~êãÉêë=~åÇ=íÜÉå=íÜÉ=LaÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉK=qÜÉ=
LeçìëÉÜçäÇÒ=èìÉëíáçåå~áêÉ=î~êáÉë=ÅçåëáÇÉê~Ääó=Ñêçã=çåÉ=ëíìÇó=íç=~åçíÜÉê=J=çåÉ=ã~ó=ÅçîÉê=
Ü~äÑ=~=é~ÖÉ=ïÜáäÉ=~åçíÜÉê=ïáää=Ñáää=ëÉîÉê~ä=é~ÖÉë=ÇÉéÉåÇáåÖ=çå=íÜÉ=ê~åÖÉ=çÑ=Ç~í~=áåîÉëíáÖ~íÉÇ=
~åÇ=íÜÉ=äÉîÉä=çÑ=ÇÉí~áä=ëçìÖÜíK=qÜáë=áë=åçí=ÇÉëÅêáÄÉÇ=áå=íÜáë=Ü~åÇÄççâK=
=
qÜÉ=LaÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉ=áë=~î~áä~ÄäÉ=~ë=~=jáÅêçëçÑí=∆=lÑÑáÅÉ=bñÅÉä=OMMP=ÑáäÉ=
ÅçãéêáëáåÖ=íÜêÉÉ=ëÜÉÉíë=ïÜáÅÜ=~êÉ=íÜÉ=nNI=nO=~åÇ=nP=ëìÄJèìÉëíáçåå~áêÉëK==

OK fÇÉåíáÑáÅ~íáçå=çÑ=ÜçìëÉÜçäÇë=áå=èìÉëíáçåå~áêÉë=

NOãç=ìëÉë=~=Çì~ä=ÜçìëÉÜçäÇ=áÇÉåíáÑáÅ~íáçåK=^=Ñáêëí=áÇÉåíáÑáÅ~íáçå=áë=éÉêÑçêãÉÇ=áå=íÜÉ=ÑáÉäÇ=Äó=
ÉåìãÉê~íçêëK=^=ëÉÅçåÇ=áÇÉåíáÑáÅ~íáçå=áë=éÉêÑçêãÉÇ=Äó=íÜÉ=ëìêîÉó=ëìéÉêîáëçê=áå=íÜÉ=éêçÅÉëëáåÖ=
ÅÉåíêÉK==
=
bîÉêó=ÜçìëÉÜçäÇ=ëìêîÉóÉÇ=ãìëí=ÄÉ=áÇÉåíáÑáÉÇ=Äó=ãÉ~åë=çÑ=íïç=åìãÄÉêë=íÜ~í=ãìëí=~ééÉ~ê=çå=
~ää=LeçìëÉÜçäÇÒ=~åÇ=LaÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉë=EëìÄJèìÉëíáçåå~áêÉë=nNI=nO=~åÇ=nPF=
ÄÉÑçêÉ=Ç~í~=ÉåíêóW==
=

� krjc^ojX=
=
� fac^ojK=

=
qÜÉ=ÉåìãÉê~íçêë=áå=íÜÉ=ÑáÉäÇ=~ääçÅ~íÉ=krjc^oj=ïÜÉå=íÜÉó=îáëáí=ÜçìëÉÜçäÇëK=cçê=áåëí~åÅÉI=
áå=íÜÉ=Å~ëÉ=ïÜÉêÉ=ÉåìãÉê~íçêë=~êÉ=ÉñéÉÅíÉÇ=íç=áåíÉêîáÉï=íÜáêíó=ÜçìëÉÜçäÇëI=krjc^oj=ÖçÉë=
Ñêçã=N=íç=PM=Ñçê=É~ÅÜ=ÉåìãÉê~íçêK==
=
qÜÉ=ëìêîÉó=ëìéÉêîáëçê=~í=íÜÉ=éêçÅÉëëáåÖ=ÅÉåíêÉ=~ääçÅ~íÉë=fac^oj=çåÅÉ=íÜÉ=ÅçãéäÉíÉÇ=
èìÉëíáçåå~áêÉë=Ü~îÉ=ÄÉÉå=ÅçääÉÅíÉÇK=fac^oj=áë=ìëÉÇ=íç=áÇÉåíáÑó=É~ÅÜ=ÜçìëÉÜçäÇ=áåÇáîáÇì~ääó=
ïáíÜáå=íÜÉ=Ç~í~Ä~ëÉK=qïç=ÜçìëÉÜçäÇë=ãìëí=åÉîÉê=Ü~îÉ=íÜÉ=ë~ãÉ=fac^oj=áå=~åó=çåÉ=ëìêîÉóK=
=



 NQ=

få=íÜÉ=Å~ëÉ=çÑ=~=ëíê~íáÑáÉÇ=ëìêîÉó=çê=ïÜÉå=íÜÉ=Ç~í~=áå=~=ëáåÖäÉ=ëìêîÉó=~êÉ=âÉóÉÇ=áå=ìëáåÖ=
ëÉîÉê~ä=ïçêâëí~íáçåëI=áí=ã~ó=ÄÉ=ìëÉÑìä=íç=éêÉîáçìëäó=ÇÉÑáåÉ=fac^oj=ê~åÖÉë=~ääçÅ~íÉÇ=íç=É~ÅÜ=
ëíê~íìã=çê=É~ÅÜ=ïçêâëí~íáçåK=cçê=áåëí~åÅÉI=áÑ=íÜÉêÉ=~êÉ=íÜêÉÉ=ëíê~í~=~åÇ=äÉëë=íÜ~å=PMM=
ÜçìëÉÜçäÇë=éÉê=ëíê~íìãI=~=êìäÉ=Ñçê=fac^oj=ÅçìäÇ=ÄÉW==
=

� ≤PMM=Ñçê=ëíê~íìã=NX=
=
� PMMY=≤SMM=Ñçê=ëíê~íìã=OX=

=
� SMMY=≤VMM=Ñçê=ëíê~íìã=PK==

=

PK dìáÇ~åÅÉ=Ñçê=áåíÉêîáÉï=áå=íÜÉ=ÑáÉäÇ=

PKNK mêÉé~êáåÖ=íÜÉ=áåíÉêîáÉï=

_ÉÑçêÉ=ëí~êíáåÖ=íÜÉ=ëìêîÉóI=áí=áë=êÉÅçããÉåÇÉÇ=íç=áåÑçêã=~ää=äçÅ~ä=~ìíÜçêáíáÉë=~åÇ=äáîÉëíçÅâ=
Ñ~êãáåÖ=~ëëçÅá~íáçåë=ÉñáëíáåÖ=áå=íÜÉ=ëíìÇó=~êÉ~ëK=qÜáë=ïáää=Ñ~Åáäáí~íÉ=íÜÉ=~ÅÅÉéí~íáçå=çÑ=
ÉåìãÉê~íçêë=Äó=Ñ~êãÉêëK=
=
båìãÉê~íçêë=ëÜçìäÇ=~äï~óë=áåíêçÇìÅÉ=íÜÉãëÉäîÉë=íç=íÜÉ=ÜÉ~Ç=çÑ=íÜÉ=ÜçìëÉÜçäÇ=~åÇ=í~âÉ=íáãÉ=
íç=Éñéä~áå=íÜÉ=ëìêîÉó=Öç~äëK=fí=ëÜçìäÇ=ÄÉ=ëíêÉëëÉÇ=íÜ~í=ëìêîÉóë=~êÉ=~åçåóãçìë=Ó=íÜÉ=
áåÑçêã~íáçå=ëçìÖÜí=Åçåëáëí=áå=~îÉê~ÖÉë=Ñçê=~=ÅçãéäÉíÉ=éçéìä~íáçåI=áåÇáîáÇì~ä=êÉëìäíë=~êÉ=åÉîÉê=
éìÄäáëÜÉÇK==
=
qÜÉ=ÜçìëÉÜçäÇ=áåíÉêîáÉï=ëÜçìäÇ=ÄÉ=ÅçåÇìÅíÉÇ=ïáíÜ=íÜÉ=ÜÉ~Ç=çÑ=ÜçìëÉÜçäÇ=~åÇ=íÜÉ=éÉçéäÉ=
ãçëí=Ñ~ãáäá~ê=ïáíÜ=íÜÉ=ÇÉãçÖê~éÜáÅ=ÑÉ~íìêÉë=çÑ=íÜÉ=ÜÉêÇ=EÜçìëÉÜçäÇ=ÜÉ~ÇI=ïçãÉåI=ÜÉêÇÉêëI=
ÉíÅKFK=fí=áë=áãéçêí~åí=íç=åçí=áãéäÉãÉåí=íÜÉ=áåíÉêîáÉï=Äó=ÖêçìéáåÖ=ëÉîÉê~ä=ÜçìëÉÜçäÇ=ÜÉ~Çë=çê=
éÉêëçåë=ÉñíÉêå~ä=íç=íÜÉ=ÜçìëÉÜçäÇ=EÑ~êãÉêë=ïçìäÇ=åçí=ÑÉÉä=ÑêÉÉ=íç=~åëïÉê=íç=íÜÉ=
èìÉëíáçåå~áêÉë=~åÇ=ÅçääÉÅíÉÇ=áåÑçêã~íáçå=ïçìäÇ=ÄÉ=Äá~ëÉÇFK=
=
båìãÉê~íçêë=ëÜçìäÇ=ëÉí=íÜÉ=Ç~íÉ=~åÇ=íáãÉ=Ñçê=íÜÉ=áåíÉêîáÉï=áå=~ÖêÉÉãÉåí=ïáíÜ=íÜÉ=ÜçìëÉÜçäÇ=
~í=~=íáãÉ=ïÜÉå=íÜÉ=êÉëéçåÇÉåíë=~êÉ=~î~áä~ÄäÉ=~åÇ=íÜÉ=~åáã~äë=~êÉ=~ää=éêÉëÉåí=EÑçê=áåëí~åÅÉ=
É~êäó=áå=íÜÉ=ãçêåáåÖI=íÜÉ=ÉîÉåáåÖ=çê=íÜÉ=åáÖÜíFK==
=
qÜÉ=ÇÉãçÖê~éÜáÅ=ëìêîÉó=ãìëí=~äï~óë=ÄÉ=ÅçåÇìÅíÉÇ=ïáíÜ=~ää=íÜÉ=~åáã~äë=éêÉëÉåíK=qÜÉ=
ÉåìãÉê~íçê=Ü~ë=íç=ÅÜÉÅâ=íÜ~í=óçìåÖI=ä~Åí~íáåÖ=ÑÉã~äÉë=çê=ëáÅâ=~åáã~äë=Ü~îÉ=åçí=ÄÉÉå=
ëÉé~ê~íÉÇ=Ñêçã=íÜÉ=êÉëí=çÑ=íÜÉ=ÜÉêÇK=få=ëìÅÜ=~=Å~ëÉI=íÜÉ=ÉåìãÉê~íçê=ïáää=Ü~îÉ=íç=ÅçåíáåìÉ=ïáíÜ=
Üáë=áåíÉêîáÉï=ìåíáä=ÜÉ=êÉ~ÅÜÉë=~ää=íÜÉ=~åáã~äëK=
=
mêáçê=íç=ÄÉÖáååáåÖ=íÜÉ=áåíÉêîáÉïI=ÉåìãÉê~íçêë=ëÜçìäÇ=éêÉé~êÉ=íÜÉáê=ëìêîÉó=ã~íÉêá~äë=
EèìÉëíáçåå~áêÉëI=éÉåÅáäëI=ÉíÅKF=~åÇ=Ñáää=áå=~äêÉ~Çó=âåçïå=Ç~í~=EäçÅ~íáçåI=Ç~íÉ=çÑ=ëìêîÉóI=
krjc^ojI=ÉíÅKFK==



 NR=

PKOK eçï=íç=ÄÉÖáå=íÜÉ=áåíÉêîáÉï=

qÜÉ=ÉåìãÉê~íçê=ëÜçìäÇ=éêçîáÇÉ=~=ÄêáÉÑ=Éñéä~å~íáçå=çÑ=Üçï=íÜÉ=ëìêîÉó=áë=ÖçáåÖ=íç=ÄÉ=
ÅçåÇìÅíÉÇK=cçê=áåëí~åÅÉW=ëìÄJèìÉëíáçåå~áêÉë=nN=EÜÉêÇ=ëíêìÅíìêÉ=~åÇ=ÑÉã~äÉ=êÉéêçÇìÅíáîÉ=
éÉêÑçêã~åÅÉFI=nO=EÉåíêáÉë=çÑ=~åáã~äë=íç=íÜÉ=ÜÉêÇF=~åÇ=nP=EÉñáíë=çÑ=~åáã~äë=Ñêçã=íÜÉ=ÜÉêÇF=~åÇ=
íÜÉå=íÜÉ=LeçìëÉÜçäÇÒ=èìÉëíáçåå~áêÉK=fí=áë=~Çîáë~ÄäÉ=íç=éêçÅÉëë=íÜÉ=ä~ííÉê=ä~ëíK==
=
båìãÉê~íçêë=ãìëí=~äï~óë=ÉãéÜ~ëáòÉ=íÜ~í=ëçãÉ=çÑ=íÜÉ=áåÑçêã~íáçå=êÉèìÉëíÉÇ=EÄáêíÜëI=ÉåíêáÉë=
~åÇ=Éñáíë=çÑ=~åáã~äëF=ãìëí=êÉä~íÉ=çåäó=íç=íÜÉ=íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉó=Ç~íÉK=qÜÉó=
ãìëí=ëáåÖäÉ=çìí=~å=ÉîÉåí=íÜ~í=ïáää=ÜÉäé=Ñ~êãÉêë=íç=Éëí~ÄäáëÜ=~åÇ=êÉÑÉê=íç=~=íáãÉ=Ñê~ãÉK=
båìãÉê~íçêë=ãìëí=êÉãáåÇ=êÉëéçåÇÉåíë=çÑ=íÜáë=íïÉäîÉ=ãçåíÜ=Åçåëíê~áåí=íÜêçìÖÜçìí=íÜÉ=
áåíÉêîáÉïK=qÜÉ=ÉåìãÉê~íçêë=íÜÉãëÉäîÉë=ãìëí=ÄÉ=Ñìääó=Ñ~ãáäá~ê=ïáíÜ=íÜÉ=äçÅ~ä=Å~äÉåÇ~êK=^=
Å~äÉåÇ~ê=ÇÉëáÖåÉÇ=íç=ëÉêîÉ=~ë=~å=~áÇ=áë=~ééÉåÇÉÇ=íç=íÜÉ=èìÉëíáçåå~áêÉë=EcáÖìêÉ=NFK=fí=Å~å=ÄÉ=
ìëÉÇ=íç=êÉÅçêÇ=íÜÉ=ê~áåó=ëÉ~ëçå=~åÇ=íÜÉ=Ç~íÉë=çÑ=ã~àçê=ÉîÉåíë=áå=íÜÉ=óÉ~ê=EÉKÖKI=íÜÉ=Lq~Ä~ëâáÒ=
ÑÉ~ëíFK==
=
fÑ=åç=ÉåíêáÉë=çê=Éñáíë=~êÉ=ÇÉÅä~êÉÇ=Ñçê=~åó=çåÉ=ëéÉÅáÉëI=íÜÉ=ÉåìãÉê~íçê=ëÜçìäÇ=åÉîÉêíÜÉäÉëë=Ñáää=
áå=ëìÄJèìÉëíáçåå~áêÉë=nO=~åÇ=nP=Äó=ÅêçëëáåÖ=íÜÉã=çìí=~åÇ=ïêáíáåÖ=áå=Låç=ÉîÉåí=ÇÉÅä~êÉÇÒ=ëç=
íÜ~í=íÜÉ=ëìêîÉó=ëìéÉêîáëçê=Å~å=ÅÜÉÅâ=íÜ~í=åç=ëìÄJèìÉëíáçåå~áêÉë=Ü~îÉ=ÄÉÉå=äçëí=ïÜÉå=áí=
ÅçãÉë=íç=ÅçåëçäáÇ~íáåÖ=íÜÉãK=

QK qÜÉ=,aÉãçÖê~éÜóÒ=èìÉëíáçåå~áêÉ=

QKNK eÉ~Ç=çÑ=ëìÄJèìÉëíáçåå~áêÉë=nNI=nO=Éí=nP=

båìãÉê~íçêë=ãìëí=Ñáää=áå=íÜÉ=ÑçääçïáåÖ=ÑáÉäÇëW==
=

� båìãÉê~íçêÛë=å~ãÉX=
=

� ëìêîÉó=Ç~íÉX=
=

� krjc^ojX=
=
� ëéÉÅáÉëX=

=
� ÜçìëÉÜçäÇ=å~ãÉX=

=
� ÜçìëÉÜçäÇ=äçÅ~äáë~íáçåK=

=
^ÑíÉê=íÜÉ=áåíÉêîáÉïI=íÜÉ=ÉåìãÉê~íçê=Ü~ë=íç=Åçìåí=íÜÉ=íçí~ä=åìãÄÉê=çÑ=~åáã~äë=ÉåìãÉê~íÉÇ=áå=
nNK=qÜáë=ÜÉäéë=íÜÉ=ëìéÉêîáëçê=íç=ÅÜÉÅâ=íÜ~í=nN=ëÜÉÉíë=Ñçê=~=ÖáîÉå=ÜçìëÉÜçäÇ=Ü~îÉ=åçí=ÄÉÉå=
äçëíK==
=
båìãÉê~íçêë=ãìëí=åçí=Ñáää=áå=íÜÉ=fac^oj=ÑáÉäÇK==



 NS=

QKOK pìÄJèìÉëíáçåå~áêÉ=nN=

qÜÉ=éìêéçëÉ=çÑ=ëìÄJèìÉëíáçåå~áêÉ=nN=EcáÖìêÉ=OF=áëW==
=

� íç=áåÇáîáÇì~ääó=ÉåìãÉê~íÉ=~ää=íÜÉ=~åáã~äë=áå=íÜÉ=ÜÉêÇ=~åÇ=ÇÉëÅêáÄÉ=íÜÉáê=ÅÜ~ê~ÅíÉêáëíáÅëX=
=
� Ñçê=É~ÅÜ=ÑÉã~äÉ=ÉåìãÉê~íÉÇI=íç=êÉÅçêÇ=~ÇÇáíáçå~ä=Ç~í~=êÉÑäÉÅíáåÖ=ÜÉê=êÉéêçÇìÅíáîÉ=
éÉêÑçêã~åÅÉ=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëK=

=
qÜÉ=ÅÜ~ê~ÅíÉêáëíáÅë=íÜ~í=~êÉ=ÅçääÉÅíÉÇ=ÇìêáåÖ=áåÇáîáÇì~ä=ÉåìãÉê~íáçå=çÑ=íÜÉ=~åáã~äë=~êÉ=~ë=
ÑçääçïëW==
=

� ÄêÉÉÇ=EÑçê=ÅêçëëÉÇ=~åáã~äëI=çåÉ=ã~ó=çåäó=ÅçåëáÇÉê=íÜÉ=Ççãáå~åÅÉFX=
=
� ëÉñ=EcK=cÉã~äÉI=jK=j~äÉFX=

=
� Ñçê=ã~äÉëI=~å=áåÇáÅ~íçê=ëéÉÅáÑóáåÖ=ïÜÉíÜÉê=íÜÉ=ã~äÉ=áë=Å~ëíê~íÉÇ=ENK=vÉëI=OK=kçFX=

=
� ~å=áåÇáÅ~íçê=ëéÉÅáÑóáåÖ=ïÜÉíÜÉê=íÜÉ=~åáã~ä=áë=çïåÉÇ=Äó=íÜÉ=ÜçìëÉÜçäÇ=ENK=vÉëI=OK=kçFX=

=
� ~å=áåÇáÅ~íçê=ëéÉÅáÑóáåÖ=ïÜÉíÜÉê=íÜÉ=~åáã~ä=ï~ë=Äçêå=áå=íÜÉ=ÜÉêÇ=ENK=vÉëI=OK=kçFX=

=
� ~ÖÉ=çÑ=íÜÉ=~åáã~ä=~í=Ç~íÉ=çÑ=ëìêîÉóI=áå=~ååì~ä=~ÖÉ=Åä~ëë=EåìãÄÉê=çÑ=Ñìää=óÉ~êë=äáîÉÇ=Äó=
íÜÉ=~åáã~äX=ëÉÉ=ëÉÅíáçå=QKR=çÑ=íÜáë=ÅÜ~éíÉêFX=

=
� Ñçê=ÑÉã~äÉëW=

– íçí~ä=åìãÄÉê=çÑ=~Äçêíáçåë=íÜ~í=Ü~Ç=íÜÉ=ÑÉã~äÉ=ëáåÅÉ=íÜÉ=ÄÉÖáååáåÖ=çÑ=áíë=
êÉéêçÇìÅíáîÉ=äáÑÉ=E~åÇ=åçí=çåäó=ëáåÅÉ=áíë=ÉîÉåíì~ä=Éåíêó=áå=íÜÉ=ÜÉêÇFK=cçê=
Éñ~ãéäÉI=áÑ=íÜÉ=ÑÉã~äÉ=Ü~ë=~äêÉ~Çó=Öçí=íïç=~Äçêíáçåë=áå=áíë=Å~êÉÉê=Äìí=çåäó=çåÉ=
áå=íÜÉ=ÜÉêÇI=íÜÉ=ÉåìãÉê~íçê=Ü~ë=íç=Ñáää=LOÒ=E~åÇ=åçí=LNÒFX=

– é~êáíóI=áKÉK=íÜÉ=íçí~ä=åìãÄÉê=çÑ=é~êíìêáíáçåë=íÜ~í=Ü~Ç=íÜÉ=ÑÉã~äÉ=ëáåÅÉ=íÜÉ=
ÄÉÖáååáåÖ=çÑ=áíë=êÉéêçÇìÅíáîÉ=äáÑÉ=EíÜÉ=éêáåÅáéäÉ=áë=íÜÉ=ë~ãÉ=~ë=Ñçê=~ÄçêíáçåëFK=
`ìêêÉåí=ÖÉëí~íáçåë=ãìëí=åçí=ÄÉ=ÅçìåíÉÇK=

=
fÑ=íÜÉ=~åáã~ä=áë=~=ÑÉã~äÉI=íÜÉ=ÉåìãÉê~íçê=Ü~ë=íÜÉå=íç=ÇÉëÅêáÄÉ=áíë=êÉéêçÇìÅíáçå=çîÉê=íÜÉ=ä~ëí=
íïÉäîÉ=ãçåíÜë=EïáíÜçìí=ÅçìåíáåÖ=ÅìêêÉåí=ÖÉëí~íáçåëFK=fåÑçêã~íáçå=íç=ÄÉ=ÅçääÉÅíÉÇ=áë=~ë=
ÑçääçïëW=

=
� åìãÄÉê=çÑ=~Äçêíáçåë=áå=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜë=EMI=N=çê=OFX=
=
� åìãÄÉê=çÑ=é~êíìêáíáçåë=áå=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜë=EMI=N=çê=OFX=

=
� Ñçê=ÉîÉêó=é~êíìêáíáçåI=íÜÉ=åìãÄÉêë=çÑ=éêçÖÉåó=Äçêå=~äáîÉ=~åÇ=íÜçëÉ=íÜ~í=ïÉêÉ=ëíáääÄçêåK=
qÜÉ=íïç=Åçäìãåë=å~ãÉÇ=LNëí=é~êíìêáíáçåÒ=~åÇ=LOåÇ=é~êíìêáíáçåÒ=~êÉ=ÇáëíáåÖìáëÜÉÇ=
ÄÉÅ~ìëÉ=ëã~ää=êìãáå~åíë=Å~å=ÖáîÉ=ÄáêíÜ=íïáÅÉ=~=óÉ~êK=c~êãÉêë=íÉåÇ=íç=ÑçêÖÉí=íç=êÉéçêí=
íÜÉ=OåÇ=é~êíìêáíáçåI=ëç=ÉåìãÉê~íçêë=ãìëí=í~âÉ=ëéÉÅá~ä=Å~êÉ=áå=íÜáë=êÉëéÉÅí=~åÇ=ã~âÉ=~=



 NT=

éçáåí=çÑ=Åä~êáÑóáåÖ=íÜáë=ïáíÜ=íÜÉ=Ñ~êãÉêK=líÜÉêïáëÉI=~Äçêíáçå=~åÇ=é~êíìêáíáçå=ê~íÉë=ïáää=
íÉåÇ=íç=ÄÉ=ìåÇÉêÉëíáã~íÉÇK=fí=áë=~äëç=áãéçêí~åí=íç=ÇáëíáåÖìáëÜ=ëíáääÄçêå=~åáã~äë=Ñêçã=
íÜçëÉ=Äçêå=~äáîÉ=íÜ~í=ÇáÉÇ=íÜÉ=ë~ãÉ=Ç~ó=çê=ÉîÉå=~=ÑÉï=Ç~óë=ä~íÉêW=
− ~=ëíáääÄçêå=~åáã~ä=áë=çåÉ=íÜ~í=ï~ë=~äêÉ~Çó=ÇÉ~Ç=~í=ÄáêíÜK=píáääÄçêå=éêçÖÉåó=~êÉ=

~ÅÅçìåíÉÇ=Ñçê=áå=ãçêíáå~í~äáíóK=qÜÉó=ëÜçìäÇ=ÄÉ=êÉÅçêÇÉÇ=áå=nN=ê~íÜÉê=íÜ~å=nP=
ïÜáÅÜ=êÉä~íÉë=çåäó=íç=çìíÅçãÉë=Ñçê=~åáã~äë=Äçêå=~äáîÉX=

− ~å=~åáã~ä=Äçêå=~äáîÉ=íÜ~í=ÇáÉë=íÜÉ=Ñáêëí=Ç~óI=ëÉÅçåÇ=Ç~óI=ÉíÅK=áë=åçí=~=ëíáääÄçêåK=qÜáë=
áë=íÜÉ=Å~ëÉ=çÑ=ÇÉ~íÜ=çÑ=~å=~åáã~ä=Äçêå=~äáîÉ=íÜ~í=ëÜçìäÇ=ÄÉ=êÉÅçêÇÉÇ=~ë=~=å~íìê~ä=
ÇÉ~íÜ=áå=nPK=

==
� ~å=áåÇáÅ~íçê=ëéÉÅáÑóáåÖ=ïÜÉíÜÉê=íÜÉ=ÑÉã~äÉ=ï~ë=ãáäâÉÇ=áå=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜë=ENK=
vÉëI=OK=kçFX=

=
j~åÇ~íçêó=áåÑçêã~íáçå=íÜ~í=ãìëí=ÄÉ=ÅçääÉÅíÉÇ=ìåÇÉê=nN=áë=ëÉñI=ÄáêíÜ=ëí~íìëI=~ÖÉ=~åÇ=
êÉéêçÇìÅíáçåK=qÜÉ=êÉã~áåáåÖ=áåÑçêã~íáçå=áë=çéíáçå~äI=ëçãÉ=çÑ=ïÜáÅÜ=ã~ó=ÄÉ=êÉãçîÉÇ=áÑ=áí=
ÇçÉë=åçí=ëÉêîÉ=íÜÉ=éìêéçëÉë=çÑ=íÜÉ=ëíìÇóK=jçêÉçîÉêI=ìëÉêë=ã~ó=áåÅäìÇÉ=~ÇÇáíáçå~ä=áåÑçêã~íáçå=
çå=~åáã~ä=ÅÜ~ê~ÅíÉêáëíáÅë=EÉKÖKI=îÉíÉêáå~êó=íêÉ~íãÉåí=~ÇãáåáëíÉêÉÇF=áå=ëìÄJèìÉëíáçåå~áêÉ=nNK=
få=ëìÅÜ=~=Å~ëÉI=ÜÉ=ïáää=Ü~îÉ=íç=~ÇÇ=íÜÉ=ÅçêêÉëéçåÇáåÖ=î~êá~ÄäÉë=áå=íÜÉ=Ç~í~Ä~ëÉK=

QKPK pìÄJèìÉëíáçåå~áêÉ=nO=

qÜÉ=éìêéçëÉ=çÑ=ëìÄJèìÉëíáçåå~áêÉ=nO=EcáÖìêÉ=PF=áë=íç=ÉåìãÉê~íÉ=~åÇ=ÇÉëÅêáÄÉ=~ää=ÜÉêÇ=ÉåíêáÉë=
çîÉê=íÜÉ=íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉóI=áåÅäìÇáåÖ=ÉåíêáÉë=çÑ=~åáã~äë=íÜ~í=ïÉêÉ=
íÜÉêÉ~ÑíÉê=êÉãçîÉÇ=Ñêçã=íÜÉ=ÜÉêÇ=éêáçê=íç=íÜÉ=ëìêîÉó=Ç~óK=eçïÉîÉêI=îÉêó=ëÜçêíJäáîÉÇ=ÉåíêáÉëJ
Éñáíë=EÑçê=áåëí~åÅÉ=~ë=~=êÉëìäí=çÑ=éäçìÖÜáåÖ=Åçåíê~Åíë=ä~ëíáåÖ=äÉëë=íÜ~å=~=ãçåíÜF=ëÜçìäÇ=åçí=ÄÉ=
ÅçìåíÉÇK==
=
nO=Åçåí~áåë=íïç=í~ÄäÉëW=
=

� Òpìãã~êó=çÑ=ÉåíêáÉë=áå=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëÒX=
=
� LaÉí~áäë=çÑ=ÉåíêáÉëÒK=qÜáë=í~ÄäÉ=ÇÉëÅêáÄÉë=É~ÅÜ=Éåíêó=äáëíÉÇ=áå=íÜÉ=ëìãã~êó=í~ÄäÉK=

=
båìãÉê~íçêë=ãìëí=Ñáêëíäó=Ñáää=íÜÉ=ÉåíáêÉ=ëìãã~êó=í~ÄäÉ=EÄó=êÉÅçêÇáåÖ=íÜÉ=íçí~ä=åìãÄÉêë=çÑ=
ÉåíêáÉë=éÉê=íóéÉF=~åÇ=ëÉÅçåÇäó=ÇÉí~áä=áåÇáîáÇì~ääó=íÜÉ=êÉÅçêÇÉÇ=ÉåíêáÉëK==
=
cçê=É~ÅÜ=ÉåíêóI=íÜÉ=ÉåìãÉê~íçê=ãìëí=êÉÅçêÇW=
=

� ÄêÉÉÇ=Eçê=Ççãáå~åÅÉFX=
=
� ëÉñ=EcK=cÉã~äÉI=jK=j~äÉFX=

=
� ~ÖÉ=çÑ=íÜÉ=~åáã~ä=~í=Ç~íÉ=çÑ=ÉåíêóI=áå=~ååì~ä=~ÖÉ=Åä~ëë=EåìãÄÉê=çÑ=Ñìää=óÉ~êë=äáîÉÇ=Äó=
íÜÉ=~åáã~äX=ëÉÉ=ëÉÅíáçå=QKR=çÑ=íÜáë=ÅÜ~éíÉêFX=

=



 NU=

� Éåíêó=íóéÉ=ENK=mìêÅÜ~ëÉ=çê=Ä~êíÉêI=OK=^êêáîáåÖ=äç~å=çê=Åçåíê~ÅíI=PK=`çãáåÖ=Ä~Åâ=äç~å=çê=
Åçåíê~ÅíI=QK=dáÑíI=ÇçïêóI=áåÜÉêáí~åÅÉI=ÉíÅKFK=fÑ=íÜÉ=Ñ~êãÉê=ëìééäáÉë=~å=Éåíêó=íóéÉ=íÜ~í=áë=
åçí=áåÅäìÇÉÇ=çå=íÜÉ=äáëíI=ÉåìãÉê~íçêë=ãìëí=Åä~ëëáÑó=áí=áå=íÜÉ=ãçëí=ëáãáä~ê=Å~íÉÖçêóK=

=
^ë=Ñçê=nNI=áÑ=íÜÉ=ìëÉê=~ÇÇë=~ìñáäá~êó=áåÑçêã~íáçå=áå=nO=Eçê=nPFI=ÜÉ=ïáää=Ü~îÉ=íç=~ÇÇ=íÜÉ=
ÅçêêÉëéçåÇáåÖ=î~êá~ÄäÉë=áå=íÜÉ=Ç~í~Ä~ëÉ=EÅÜ~éíÉê=PFK=

QKQK pìÄJèìÉëíáçåå~áêÉ=nP=

qÜÉ=éìêéçëÉ=çÑ=ëìÄJèìÉëíáçåå~áêÉ=nP==EcáÖìêÉ=QF=áë=íç=ÉåìãÉê~íÉ=~åÇ=ÇÉëÅêáÄÉ=~ää=ÜÉêÇ=Éñáíë=
çîÉê=íÜÉ=íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉóI=áåÅäìÇáåÖ=Éñáíë=çÑ=~åáã~äë=~êêáîÉÇ=áåíç=íÜÉ=ÜÉêÇ=
áå=íÜÉ=íïÉäîÉ=ãçåíÜë=EÉñÅÉéí=îÉêó=ëÜçêíJäáîÉÇ=ÉåíêáÉëJêÉãçî~äëI=Ñçê=áåëí~åÅÉ=~ë=~=êÉëìäí=çÑ=
éäçìÖÜáåÖ=Åçåíê~ÅíëFK==
=
nP=Åçåí~áåë=íïç=í~ÄäÉëW=
=

� Lpìãã~êó=çÑ=Éñáíë=áå=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëÒX=
=
� LaÉí~áäë=çÑ=ÉñáíëÒK=qÜáë=í~ÄäÉ=ÇÉëÅêáÄÉë=É~ÅÜ=Éñáí=äáëíÉÇ=áå=íÜÉ=ëìãã~êó=í~ÄäÉK=

=
båìãÉê~íçêë=ãìëí=Ñáêëí=Ñáää=íÜÉ=ÉåíáêÉ=ëìãã~êó=í~ÄäÉ=EÄó=êÉÅçêÇáåÖ=íÜÉ=íçí~ä=åìãÄÉêë=çÑ=Éñáíë=
éÉê=íóéÉF=~åÇ=ëÉÅçåÇäó=ÇÉí~áä=áåÇáîáÇì~ääó=íÜÉ=êÉÅçêÇÉÇ=ÉñáíëK==
=
cçê=É~ÅÜ=ÉñáíI=íÜÉ=ÉåìãÉê~íçê=ãìëí=êÉÅçêÇW=
=

� ÄêÉÉÇ=Eçê=Ççãáå~åÅÉFX=
=
� ëÉñ=EcK=cÉã~äÉI=jK=j~äÉFX=

=
� ~ÖÉ=çÑ=íÜÉ=~åáã~ä=~í=Ç~íÉ=çÑ=ÉñáíI=áå=~ååì~ä=~ÖÉ=Åä~ëë=EåìãÄÉê=çÑ=Ñìää=óÉ~êë=äáîÉÇ=Äó=íÜÉ=
~åáã~äX=ëÉÉ=ëÉÅíáçå=QKR=çÑ=íÜáë=ÅÜ~éíÉêFX=

=
� Éñáí=íóéÉ=ENK=k~íìê~ä=ÇÉ~íÜI=OK=pä~ìÖÜíÉêáåÖI=PK=p~äÉ=çê=Ä~êíÉêI=QK=iÉ~îáåÖ=Ñçê=äç~å=çê=
Åçåíê~ÅíI=RK=oÉíìêå=çÑ=äç~å=çê=Åçåíê~ÅíI=SK=dáÑíI=ÇçïêóI=ÉíÅKI=TK=táíÜÇê~ï~äI=íÜÉÑíI=ÉíÅKFK=
fÑ=íÜÉ=Ñ~êãÉê=ëìééäáÉë=~å=Éñáí=íóéÉ=íÜ~í=áë=åçí=áåÅäìÇÉÇ=çå=íÜÉ=äáëíI=ÉåìãÉê~íçêë=ãìëí=
Åä~ëëáÑó=áí=áå=íÜÉ=ãçëí=ëáãáä~ê=Å~íÉÖçêóK=

=

QKRK ^ÖÉ=áå=nNI=nO=Éí=nP=

qÜÉ=~ÖÉ=áë=ÇáÑÑáÅìäí=íç=çÄí~áå=Äìí=áë=ÉëëÉåíá~äK=fÇÉ~ääóI=ÉåìãÉê~íçêë=ëÜçìäÇ=ÄÉ=~ÄäÉ=íç=áåëéÉÅí=
~åáã~äëÛ=íÉÉíÜ=EmçáîÉó=Éí=~äKI=NVUN~X=i~åÇ~áë=~åÇ=_~ëëÉïáíòI=NVUOX=fi`^I=NVVMX=iÜçëíÉ=Éí=~äKI=
NVVPFI=~äíÜçìÖÜ=íÜáë=êÉã~áåë=~=ÜáÖÜäó=~ééêçñáã~íÉ=íÉÅÜåáèìÉK=få=éê~ÅíáÅÉI=ã~åó=ÄêÉÉÇë=~êÉ=
åçí=É~ëó=íç=~ééêç~ÅÜ=çê=Ü~åÇäÉ=~åÇ=áå=ãçëí=Å~ëÉë=ÉåìãÉê~íçêë=ïáää=åçí=Ü~îÉ=íáãÉ=íç=Å~êêó=
çìí=ëìÅÜ=~å=áåëéÉÅíáçåK=^ë=~å=~äíÉêå~íáîÉI=ÉåìãÉê~íçêë=ãìëí=ÄÉ=Ñìääó=ÅçÖåáò~åí=ïáíÜ=íÜÉ=äçÅ~ä=
Å~äÉåÇ~ê=~åÇI=ïáíÜ=íÜÉ=ÜÉäé=çÑ=íÜÉ=Ñ~êãÉêë=EéçëëáÄäó=ìëáåÖ=íÜÉ=Å~äÉåÇ~ê=~íí~ÅÜÉÇ=íç=íÜÉ=



 NV=

èìÉëíáçåå~áêÉë=íç=ÜÉäé=íÜÉ=ä~ííÉê=Éëí~ÄäáëÜ=~=íáãÉ=Ñê~ãÉFI=íÜÉó=ëÜçìäÇ=~ééêçñáã~íÉ=íÜÉ=ÄáêíÜ=
Ç~íÉ=çÑ=íÜÉ=~åáã~ä=Ñêçã=ïÜáÅÜ=áíë=~ÖÉ=Åä~ëë=Å~å=ÄÉ=áåÑÉêêÉÇK=
=
få=NOãç=EnNI=nO=~åÇ=nPFI=~ÖÉ=ãìëí=ÄÉ=ëéÉÅáÑáÉÇ=áå=åìãÄÉê=çÑ=Ñìää=óÉ~êë=äáîÉÇ=Äó=íÜÉ=~åáã~äW=
=

� ~ÖÉ=M=ÅçêêÉëéçåÇ=íç=Éñ~Åí=~ÖÉë=LM=íç=NO=ãçåíÜëÒX=
=
� ~ÖÉ=N=ÅçêêÉëéçåÇ=íç=Éñ~Åí=~ÖÉë=L[=NO=íç=OQ=ãçåíÜëÒX=

=
� ~ÖÉ=O=ÅçêêÉëéçåÇ=íç=Éñ~Åí=~ÖÉë=L[=OQ=íç=PS=ãçåíÜëÒX=

=
� ÉíÅK==

=
`ä~ëëáÑáÅ~íáçå=çÑ=íÜÉ=~åáã~äë=áåíç=~ååì~ä=~ÖÉ=Åä~ëëÉë=áë=áåÉîáí~Ääó=~ééêçñáã~íÉ=ëáåÅÉ=áí=áë=
Ä~ëÉÇ=çå=íÜÉ=Ñ~êãÉêÛë=êÉÅ~ääK=péÉÅá~ä=Å~êÉ=ãìëí=ÄÉ=í~âÉå=Äó=íÜÉ=ÉåìãÉê~íçê=êÉÖ~êÇáåÖ=
àìîÉåáäÉë=~åÇ=~åáã~äë=íÜ~í=~êÉ=ÄÉÖáååáåÖ=íç=ÄêÉÉÇK=cçê=áåëí~åÅÉI=áí=áë=áãéçêí~åí=íç=ÇáëíáåÖìáëÜ=
ÅçêêÉÅíäó=ÄÉíïÉÉåW=
=

� ~ÖÉë=MI=N=~åÇ=O=Ñçê=ëã~ää=êìãáå~åíëX=
=
� ~ÖÉë=MI=N=~åÇ=O=~åÇ=~ÖÉë=PI=Q=~åÇ=R=Ñçê=ä~êÖÉ=êìãáå~åíëK=

=
bêêçêë=áå=ÜáÖÜÉê=~ÖÉ=Öêçìéë=Ü~îÉ=äáííäÉ=áãé~Åí=çå=çìíÅçãÉëK=få=~ÇÇáíáçåI=ÇìêáåÖ=Ç~í~=~å~äóëáëI=
~åáã~äë=~êÉ=ÖêçìéÉÇ=áå=Äêç~ÇÉê=~ÖÉ=Åä~ëëÉë=íÜ~å=~ååì~ä=Ñçê=~ëíçåáëÜáåÖ=íÜÉ=Åä~ëëáÑáÅ~íáçå=
Éêêçêë=EÅÜ~éíÉê=SFK==
=
=



 OM=

AGE CALENDAR

15 1992 1992 1992 1992 1992 1992 1992 1993 1993 1993 1993 1993

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

14 1993 1993 1993 1993 1993 1993 1993 1994 1994 1994 1994 1994

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

13 1994 1994 1994 1994 1994 1994 1994 1995 1995 1995 1995 1995

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

12 1995 1995 1995 1995 1995 1995 1995 1996 1996 1996 1996 1996

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

11 1996 1996 1996 1996 1996 1996 1996 1997 1997 1997 1997 1997

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

10 1997 1997 1997 1997 1997 1997 1997 1998 1998 1998 1998 1998

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

9 1998 1998 1998 1998 1998 1998 1998 1999 1999 1999 1999 1999

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

8 1999 1999 1999 1999 1999 1999 1999 2000 2000 2000 2000 2000

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

7 2000 2000 2000 2000 2000 2000 2000 2001 2001 2001 2001 2001

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

6 2001 2001 2001 2001 2001 2001 2001 2002 2002 2002 2002 2002

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

5 2002 2002 2002 2002 2002 2002 2002 2003 2003 2003 2003 2003

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

4 2003 2003 2003 2003 2003 2003 2003 2004 2004 2004 2004 2004

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

3 2004 2004 2004 2004 2004 2004 2004 2005 2005 2005 2005 2005

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
rainy season

2 2005 2005 2005 2005 2005 2005 2005 2006 2006 2006 2006 2006
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

rainy season

1 2006 2006 2006 2006 2006 2006 2006 2007 2007 2007 2007 2007
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

rainy season

0 2007 2007 2007 2007 2007 2007 2007 2008 2008 2008 2008 2008
(last twelve months) Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

rainy season =

cáÖìêÉ=NW=bñ~ãéäÉ=çÑ=Å~äÉåÇ~ê=íç=ÜÉäé=ÉåìãÉê~íçêë=Éëí~ÄäáëÜ=~=íáãÉ=Ñê~ãÉ=~åÇ=ÇÉíÉêãáåÉ=íÜÉ=~ÖÉ=çÑ=
~åáã~äë=çå=íÜÉ=ëìêîÉó=Ç~íÉK=qÜáë=Å~äÉåÇ~ê=ï~ë=ÇÉîáëÉÇ=Ñçê=íÜÉ=éìêéçëÉë=çÑ=íÜÉ=ëìêîÉó=ÅçåÇìÅíÉÇ=ìåÇÉê=
íÜÉ=m^a=éêçàÉÅí=áå=káÖÉê=áå=gìåÉ=OMMSK=

=



 ON=

=
=
=

NAME DATA ENTRY OPERATOR: ________________________________ DATE DATA ENTRY: |___|___| /|___|___| / |___|___|

Q1.  HERD STRUCTURE AND REPRODUCTION
IDFARM : |___|___|___|___| NAME ENUMERATOR: ________________________________ DATE SURVEY: |___|___| /|___|___| / |___|___|

NUMFARM : |___|___| REGION: ______________________________________ TOTAL NB. OF ANIMALS

SPECIES: _________________ DISTRICT: ______________________________________ IN HERD : |__|__| 

NAME HOUSEHOLD: _______________________________ VILLAGE: ______________________________________ (TO BE COUNTED FROM Q1)

                                CARACTERISTICS OF PRESENT ANIMALS  IF FEMALE: REPRODUCTION OVER THE LAST 12 MONTHS
BREED SEX IF MALE OWNED BORN IN AGE       IF FEMALE NB. NB.   PARTURITION N°1    PARTURITION N°2 MILKED

DOMINANCE F CASTR. 1. YES HERD NB. TOT. NB. TOT. ABOR- PARTU- NB. NB. NB. NB. 1. YES

M 1. YES 2. NO 1. YES ABOR- PARTU- TIONS RITIONS STILL- BORN STILL- BORN 2. NO

2. NO 2. NO TIONS RITIONS BORN ALIVE BORN ALIVE

1 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

2 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

3 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

4 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

5 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

6 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

7 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

8 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

9 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

10 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

11 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

12 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

13 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

14 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

15 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

16 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

17 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

18 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

19 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

20 |___| |___| |___| |___| |___|___| |___| |___| |___| |___| |___| |___| |___| |___| |___|

Page: |___|/|___| =
=

cáÖìêÉ=OW=pìÄJèìÉëíáçåå~áêÉ=nN=çÑ=íÜÉ=NOãç=ÇÉãçÖê~éÜáÅ=ëìêîÉóK=

=
=
=

=



 OO=

NAME DATA ENTRY OPERATOR: ________________________________ DATE DATA ENTRY: |___|___| /|___|___| / |___|___|

Q2. ENTRIES IN HERD
IDFARM : |___|___|___|___| NAME ENUMERATOR: ______________________

NUMFARM : |___|___| DATE SURVEY: |___|___| /|___|___| / |___|___|

SPECIES: _________________ REGION: ______________________________________

NAME HOUSEHOLD: ______________________ DISTRICT: ______________________________________

VILLAGE:  ______________________________________

SUMMARY OF ENTRIES OVER THE LAST 12 MONTHS
TYPE OF ENTRY TOTAL (a)

1. PURCHASE, BARTER |___|___|

2. ARRIVAL IN LOAN/CONTRACT |___|___| (b) (CROSS THE QUESTIONNAIRE

3. COMING BACK OF A LOAN/CONTRACT |___|___| (b) IF NO ENTRY FOR THE SPECIES)

4. GIFT, INHERITANCE, DOWRY, etc. |___|___|

DETAIL OF ENTRIES

                   BREED SEX AGE ENTRY

               DOMINANCE F AT DATE TYPE (c)

M OF ENTRY

1 |___| |___|___| |___|

2 |___| |___|___| |___|

3 |___| |___|___| |___|

4 |___| |___|___| |___|

5 |___| |___|___| |___|

6 |___| |___|___| |___|

7 |___| |___|___| |___|

8 |___| |___|___| |___|

9 |___| |___|___| |___|

10 |___| |___|___| |___|

11 |___| |___|___| |___|

12 |___| |___|___| |___|

13 |___| |___|___| |___|

14 |___| |___|___| |___|

15 |___| |___|___| |___|

16 |___| |___|___| |___|

17 |___| |___|___| |___|

18 |___| |___|___| |___|

19 |___| |___|___| |___|

20 |___| |___|___| |___|

(a) If other type of entry, select the closest within the proposed types Page: |___|/|___|

(b) Do not count loans or contracts lasting less than one month (e.g. ploughing contracts)

(c ) See codes of "type of entry" in the summary table =

cáÖìêÉ=PW=pìÄJèìÉëíáçåå~áêÉ=nO=çÑ=íÜÉ=NOãç=ÇÉãçÖê~éÜáÅ=ëìêîÉóK=



 OP=

NAME DATA ENTRY OPERATOR: ________________________________ DATE DATA ENTRY: |___|___| /|___|___| / |___|___|

Q3. EXITS FROM HERD
IDFARM : |___|___|___|___| NAME ENUMERATOR: ______________________

NUMFARM : |___|___| DATE SURVEY: |___|___| /|___|___| / |___|___|

SPECIES: _________________ REGION: ______________________________________

NAME HOUSEHOLD: ______________________ DISTRICT: ______________________________________

VILLAGE:  ______________________________________

SUMMARY OF EXITS OVER THE LAST 12 MONTHS
TYPE OF EXITS TOTAL (a)

1. NATURAL DEATH |___|___|

(ALL DEATH OTHER THAN SLAUGHTERING)

2. SLAUGHTERING (ORDINARY + EMERGENCY) |___|___| (CROSS THE QUESTIONNAIRE
3. SALE, BARTER (LIVING ANIMALS) |___|___| IF NO EXIT FOR THE SPECIES)
4. DEPARTURE IN LOAN/CONTRACT |___|___| (b)

5. SENDING BACK LOAN/CONTRACT |___|___| (b)

6. GIFT, DOWRY, etc. |___|___|

7. WITHDRAWAL, THEFT, etc. |___|___|

DETAIL OF EXITS

                   BREED SEX AGE EXIT

               DOMINANCE F AT DATE TYPE (c)

M OF EXIT

1 |___| |___|___| |___|

2 |___| |___|___| |___|

3 |___| |___|___| |___|

4 |___| |___|___| |___|

5 |___| |___|___| |___|

6 |___| |___|___| |___|

7 |___| |___|___| |___|

8 |___| |___|___| |___|

9 |___| |___|___| |___|

10 |___| |___|___| |___|

11 |___| |___|___| |___|

12 |___| |___|___| |___|

13 |___| |___|___| |___|

14 |___| |___|___| |___|

15 |___| |___|___| |___|

16 |___| |___|___| |___|

17 |___| |___|___| |___|

18 |___| |___|___| |___|

19 |___| |___|___| |___|

20 |___| |___|___| |___|

(a) If other type of exit, select the closest within the proposed types Page: |___|/|___|

(b) Do not count loans or contracts lasting less than one month (e.g. ploughing contracts)

(c ) See codes of "type of exit" in the summary table =

cáÖìêÉ=QW=pìÄJèìÉëíáçåå~áêÉ=nP=çÑ=íÜÉ=NOãç=ÇÉãçÖê~éÜáÅ=ëìêîÉóK=

=



 OQ=

`Ü~éíÉê=PK=a~í~=Éåíêó=

NK fåíêçÇìÅíáçå=

a~í~=Éåíêó=~åÇ=ã~å~ÖÉãÉåí=çÑ=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=íÜêçìÖÜ=~=NOãç=ëìêîÉó=~êÉ=Ñ~áêäó=
ÅçãéäÉñ=ëíÉéë=íÜ~í=êÉèìáêÉ=~=Ç~í~Ä~ëÉ=ã~å~ÖÉãÉåí=ëóëíÉã=Ea_jpFK=qç=Ñ~Åáäáí~íÉ=íÜáë=éêçÅÉëëI=
ïÉ=Ü~îÉ=ÇÉîÉäçéÉÇ=~=Ç~í~Ä~ëÉ=ENOãçKãÇÄF=íÜ~í=Åçåí~áåë=~=Ç~í~=Éåíêó=áåíÉêÑ~ÅÉK=qÜÉ=Ç~í~Ä~ëÉ=
ìëÉë=jáÅêçëçÑí=∆=lÑÑáÅÉ=^ÅÅÉëë=OMMP=jáÅêçëçÑíK==
=
kç=áåëí~ää~íáçå=éêçÅÉÇìêÉ=áë=êÉèìáêÉÇ=Ñçê=íÜÉ=NOãç=Ç~í~Ä~ëÉK=qÜÉ=NOãçKãÇÄ=ÑáäÉ=Ü~ë=ëáãéäó=
íç=ÄÉ=ÅçéáÉÇ=áåíç=íÜÉ=ïçêâ=ÇáêÉÅíçêóK=açìÄäÉJÅäáÅâáåÖ=çå=íÜÉ=ÑáäÉ=Ü~ë=íÜÉ=ÉÑÑÉÅí=çÑ=çéÉåáåÖ=íÜÉ=
Ç~í~Ä~ëÉ=~åÇ=íÜÉ=Ç~í~=áåéìí=áåíÉêÑ~ÅÉK=_ó=ÇÉÑ~ìäíI=çéÉåáåÖ=íÜÉ=NOãçKãÇÄ=Ä~ëÉ=ÇÉ~Åíáî~íÉë=
íÜÉ=^ÅÅÉëë=ëí~åÇ~êÇ=Çáëéä~ó=ãÉåìK=qç=ã~áåí~áå=~ää=íÜÉ=ÑìåÅíáçå~äáíáÉë=çÑ=íÜáë=ãÉåìI=éêÉëë=
Ççïå=íÜÉ=pefcq=âÉó=ïÜÉå=çéÉåáåÖ=íÜÉ=NOãçKãÇÄ=Ä~ëÉK=
=
fí=ÉëëÉåíá~ä=íç=êÉÖìä~êäó=ë~îÉ=íÜÉ=Ç~í~Ä~ëÉ=ïÜÉå=âÉóáåÖ=áå=íÜÉ=Ç~í~I=Ñçê=áåëí~åÅÉ=çå=~=`aJ
olj=çê=rp_=ëíçê~ÖÉ=ÇÉîáÅÉK=

OK a~í~=Éåíêó=áåíÉêÑ~ÅÉ=

qÜÉ=NOãç=áåíÉêÑ~ÅÉ=EcáÖìêÉ=RF=áë=ìëÉÇ=Ñçê=âÉóáåÖ=áå=áåÑçêã~íáçå=Ñêçã=ëìÄJèìÉëíáçåå~áêÉë=nNI=
nO=~åÇ=nPK==
=
få=~=NOãç=ëìêîÉóI=íÜÉ=ìëÉê=Ü~ë=íç=ÄìáäÇ=~å=~ÇÇáíáçå~ä=Ç~í~Ä~ëÉ=Ñçê=âÉóáåÖ=áå=áåÑçêã~íáçå=Ñêçã=
íÜÉ=èìÉëíáçåå~áêÉ=LeçìëÉÜçäÇÒK=q~ÄäÉë=çÑ=íÜáë=Ç~í~Ä~ëÉ=ÇÉéÉåÇ=çå=íÜÉ=èìÉëíáçåå~áêÉ=~åÇ=ïÉ=
Çç=åçí=ÇÉí~áä=íÜÉãK=qÜÉ=çåäó=ã~åÇ~íçêó=î~êá~ÄäÉ=áå=íÜÉ=í~ÄäÉë=áë=LáÇÑ~êãÒK=

PK a~í~Ä~ëÉ=ëíêìÅíìêÉ=

a~í~Ä~ëÉ=NOãçKãÇÄ=Åçåí~áåë=Ñçìê=í~ÄäÉë=ïÜçëÉ=ëíêìÅíìêÉ=~åÇ=êÉä~íáçåëÜáéë=~êÉ=çìíäáåÉÇ=áå=
cáÖìêÉ=SW=q|eÉ~ÇI=q|nNI=q|nO=~åÇ=q|nPK==
=
qÜÉ=ëçäÉ=éìêéçëÉ=çÑ=q|eÉ~Ç=áë=íç=ëÉêîÉ=~ë=~=äáåâ=ÄÉíïÉÉå=íÜÉ=çíÜÉê=í~ÄäÉëK=q|nNI=q|nO=~åÇ=
q|nP=Åçåí~áå=íÜÉ=áåÑçêã~íáçå=ÅçääÉÅíÉÇ=íÜêçìÖÜ=èìÉëíáçåå~áêÉë=nNI=nO=~åÇ=nPI=
êÉëéÉÅíáîÉäóK=få=É~ÅÜ=çÑ=íÜÉëÉ=íÜêÉÉ=í~ÄäÉëI=î~êá~ÄäÉë=Å~å=ÄÉ=ÑêÉÉäó=~ÇÇÉÇ=íç=ÉåíÉê=~ìñáäá~êó=
áåÑçêã~íáçå=åçí=éêÉëÉåíÉÇ=áå=íÜÉ=èìÉëíáçåå~áêÉë=ÇÉëÅêáÄÉÇ=áå=íÜáë=Ü~åÇÄççâK==
=
qÜÉ=Ñçìê=í~ÄäÉë=~êÉ=ã~íÉêá~ääó=äáåâÉÇ=Äó=~=êÉä~íáçå=çå=î~êá~ÄäÉë=LáÇÑ~êã=H=ëéÉÅáÉëÒ=EáKÉKI=Äó=
ÅêçëëáåÖ=fac^oj=~åÇ=ëéÉÅáÉëFK==
=
=
=
=
=
=



 OR=

=

cáÖìêÉ=RW=a~í~=Éåíêó=áåíÉêÑ~ÅÉ=Ñçê=ÇÉãçÖê~éÜáÅ=Ç~í~=ÅçääÉÅíÉÇ=íÜêçìÖÜ=~=NOãç=ëìêîÉóK=a~í~=~êÉ=ëíçêÉÇ=
áå=íÜÉ=jáÅêçëçÑí=∆=lÑÑáÅÉ=^ÅÅÉëë=OMMPÇ~í~Ä~ëÉ=2NOãçKãÇÄÒK=

=
=

=

=

cáÖìêÉ=SW=píêìÅíìêÉ=çÑ=íÜÉ=í~ÄäÉë=áå=íÜÉ=jáÅêçëçÑí=∆=lÑÑáÅÉ=^ÅÅÉëë=OMMPÇ~í~Ä~ëÉ=2NOãçKãÇÄÒ=~åÇ=
êÉä~íáçåëÜáéë=ÄÉíïÉÉå=íÜÉ=í~ÄäÉëK=

=



 OS=

`Ü~éíÉê=QK=`çãéìíáåÖ=ÇÉãçÖê~éÜáÅ=ê~íÉë=

NK fåíêçÇìÅíáçå=

qÜáë=ÅÜ~éíÉê=ÇÉëÅêáÄÉë=íÜÉ=Å~äÅìä~íáçåë=çÑ=íÜÉ=~ÄçêíáçåI=é~êíìêáíáçåI=ãçêí~äáíóI=çÑÑí~âÉ=~åÇ=
áåí~âÉ=ê~íÉë=Ñêçã=NOãç=Ç~í~K=`~äÅìä~íáçå=çÑ=íÜÉ=çíÜÉê=ê~íÉë=ÇÉÑáåÉÇ=áå=q~ÄäÉ=N=EéêçäáÑáÅ~Åó=
~åÇ=ãçêíáå~í~äáíóF=éêÉëÉåí=åç=é~êíáÅìä~ê=ÇáÑÑáÅìäíó=~åÇ=áë=åçí=~ë=ëìÅÜ=ÇÉëÅêáÄÉÇ=áå=íÜÉ=
Ü~åÇÄççâK=kìãÉêáÅ~ä=Éñ~ãéäÉë=~êÉ=éêçîáÇÉÇ=áå=`Ü~éíÉê=SK==
=
o~íÉë=Éëíáã~íÉÇ=áå=NOãç=EÉñÅÉéí=éêçäáÑáÅ~Åó=~åÇ=ãçêíáå~í~äáíóF=~êÉ=áåëí~åí~åÉçìë=Ü~ò~êÇ=
ê~íÉëI=êÉÑÉêêÉÇ=~ë=LÜÒ=áå=íÜÉ=Ü~åÇÄççâ=E~ééÉåÇáñ=NFK=qÜÉó=~êÉ=ÅçãéìíÉÇ=çå=~å=~ååì~ä=Ä~ëáë=
~åÇ=~êÉ=~ëëìãÉÇ=íç=ÄÉ=Åçåëí~åí=íÜêçìÖÜçìí=íÜÉ=óÉ~êK=qÜáë=áë=~å=~ééêçñáã~íáçå=ÄÉÅ~ìëÉ=áí=áë=
ïÉää=âåçïå=íÜ~í=ÇÉãçÖê~éÜáÅ=ê~íÉë=áå=íêçéáÅ~ä=ÇçãÉëíáÅ=äáîÉëíçÅâ=éçéìä~íáçåë=î~êó=ïáíÜ=íÜÉ=
ëÉ~ëçå=EíÜáë=~ééêçñáã~íáçå=Å~å=ÖÉåÉê~íÉ=~=Äá~ë=áå=íÜÉ=Éëíáã~íÉÇ=ê~íÉëX=iÉëåçÑÑ=Éí=~äK=OMMTÄFK=

OK jçêí~äáíóI=çÑÑí~âÉ=~åÇ=áåí~âÉ=ê~íÉë=

`~äÅìä~íáçåë=~êÉ=éêÉëÉåíÉÇ=Ñçê=ãçêí~äáíóK=qÜÉ=éêáåÅáéäÉ=áë=íÜÉ=ë~ãÉ=Ñçê=çíÜÉê=Éñáíë=~åÇ=ÉåíêáÉëK==
=
cçê=~=ÖáîÉå=Å~íÉÖçêó=çÑ=~åáã~äë=EëéÉÅáÉëI=ëÉñI=~ÖÉ=Åä~ëëI=ÉíÅKFI=íÜÉ=ãçêí~äáíó=ê~íÉ=áë=Å~äÅìä~íÉÇ=
ÄóW==
=
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=Z=ã

ÇÉ~íÜ
=L=qI=

=
ïÜÉêÉ=ã

ÇÉ~íÜ
=áë=íÜÉ=åìãÄÉê=çÑ=å~íìê~ä=ÇÉ~íÜë=íÜ~í=çÅÅìêêÉÇ=áå=íÜ~í=Å~íÉÖçêó=çÑ=~åáã~äë=áå=íÜÉ=

íïÉäîÉ=ãçåíÜë=éêÉÅÉÇáåÖ=íÜÉ=ëìêîÉó=Eã
ÇÉ~íÜ
=áë=ÇÉÇìÅÉÇ=Ñêçã=nOF=~åÇ=q=áë=íÜÉ=íçí~ä=íáãÉ=ëéÉåí=

Äó=íÜÉ=~åáã~äë=áå=íÜáë=Å~íÉÖçêó=~åÇ=çîÉê=íÜáë=éÉêáçÇK=qÜÉ=ã~áå=ÇáÑÑáÅìäíó=ïáíÜ=êÉíêçëéÉÅíáîÉ=
ãÉíÜçÇë=äáÉë=áå=Éëíáã~íáåÖ=q=Ñçê=É~ÅÜ=Å~íÉÖçêó=çÑ=~åáã~äëK==
=
råÇÉê=NOãçI=q=áë=Éëíáã~íÉÇ=Äó=~å=~ééêçñáã~íáçå=çÑ=íÜÉ=ãÉ~å=åìãÄÉê=çÑ=~åáã~äë=EçîÉê=íÜÉ=
íïÉäîÉ=ãçåíÜëF=áå=íÜÉ=~ÖÉ=Åä~ëë=EíÜáë=~ééêçñáã~íáçå=áë=çÄí~áåÉÇ=áå=Éñ~Åíäó=íÜÉ=ë~ãÉ=ï~ó=~ë=áå=
íÜÉ=äáÑÉ=í~ÄäÉ=ãÉíÜçÇ=áå=Üìã~å=ÇÉãçÖê~éÜóX=`Üá~åÖI=NVUQFW==
=

I
åå

q
O

á=íI~ééêçñ=áI=NIJí

á=~ééêçñI

+
= =

=
ïÜÉêÉ=å

íI=á
=êÉéêÉëÉåíë=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=éêÉëÉåí=áå=~ÖÉ=Åä~ëë=á=~í=íÜÉ=Ç~íÉ=çÑ=ëìêîÉó=~åÇ=

å
í=Ó=NI=áI=~ééêçñ

=~å=Éëíáã~íÉ=çÑ=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=éêÉëÉåí=áå=~ÖÉ=Åä~ëë=á=íïÉäîÉ=ãçåíÜ=ÄÉÑçêÉK=
=
qÜÉ=Å~äÅìä~íáçå=çÑ=å

í=Ó=NI=áI=~ééêçñ
=áë=ÇÉëÅêáÄÉÇ=áå=~ééÉåÇáñ=OK=fí=ÇáÑÑÉêë=Ñêçã=íÜÉ=ãÉíÜçÇ=ÇÉëÅêáÄÉÇ=

áå=îÉêëáçå=N=çÑ=íÜáë=Ü~åÇÄççâ==EiÉëåçÑÑ=Éí=~äKI=OMMTÅI=iÉëåçÑÑI=OMMUÄF=~åÇ=áë=äÉëë=ëÉåëáíáîÉ=íç=
ÜÉêÇ=ëáòÉ=î~êá~íáçåë=ÄÉíïÉÉå=íáãÉ=íJN=~åÇ=íáãÉ=íK=



 OT=

PK ^Äçêíáçå=~åÇ=é~êíìêáíáçå=ê~íÉë==

NOãç=çÑÑÉêë=íïç=ãÉíÜçÇë=Ñçê=Å~äÅìä~íáåÖ=íÜÉ=é~êíìêáíáçå=ê~íÉ=EíÜÉ=éêáåÅáéäÉ=áë=íÜÉ=ë~ãÉ=Ñçê=
~ÄçêíáçåëFK=_çíÜ=ãÉíÜçÇë=~êÉ=Ä~ëÉÇ=çå=íÜÉ=êÉéêçÇìÅíáîÉ=Å~êÉÉê=çÑ=íÜÉ=ÑÉã~äÉë=éêÉëÉåí=~í=íÜÉ=
Ç~íÉ=çÑ=íÜÉ=ëìêîÉóW=
=

• íÜÉ=Ñáêëí=ãÉíÜçÇ=çåäó=ÅçåëáÇÉêë=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëX=
=
• íÜÉ=ëÉÅçåÇ=ãÉíÜçÇ=ÅçåëáÇÉêë=~ää=íÜÉ=êÉéêçÇìÅíáîÉ=äáÑÉ=çÑ=íÜÉ=ÑÉã~äÉëX=íÜáë=ãÉíÜçÇ=

éêçîáÇÉë=~îÉê~ÖÉ=ê~íÉë=çîÉê=~=éÉêáçÇ=çÑ=ëÉîÉê~ä=óÉ~êë=éêáçê=íç=íÜÉ=ëìêîÉóI=ê~íÜÉê=íÜ~å=
àìëí=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜëK==

=
få=ÄçíÜ=ãÉíÜçÇëI=íÜÉ=Éëíáã~íÉÇ=ê~íÉ=Ü

é~êíìêáíáçå
=êÉéêÉëÉåíë=íÜÉ=~îÉê~ÖÉ=åìãÄÉê=çÑ=é~êíìêáíáçå=éÉê=

ÑÉã~äÉ=~åÇ=éÉê=óÉ~ê=äáîÉÇ=áå=íÜÉ=ÜÉêÇ=EëÉÉ=~ééÉåÇáñ=PFK==
=
låäó=ëìêîÉóáåÖ=íÜÉ=ÑÉã~äÉë=éêÉëÉåí=~í=íÜÉ=Ç~íÉ=çÑ=íÜÉ=ëìêîÉó=Å~å=ÖÉåÉê~íÉ=~å=çîÉêÉëíáã~íáçå=
çÑ=íÜÉ=é~êíìêáíáçå=ê~íÉK=c~êãÉêë=éêÉÑÉê=íç=âÉÉé=íÜÉ=ÄÉëí=ÄêÉÉÇáåÖ=ÑÉã~äÉë=áå=íÜÉ=ÜÉêÇë=~åÇ=Åìää=
íÜÉ=çíÜÉêë=EíÜÉ=ä~ííÉê=Ü~îÉ=íÜÉå=ëí~íáëíáÅ~ääó=~=äçïÉê=ÅÜ~åÅÉ=íç=ÄÉ=çÄëÉêîÉÇ=ÇìêáåÖ=íÜÉ=
ëìêîÉóëFK=

PKNKNK m~êíìêáíáçå=ê~íÉ=çîÉê=íÜÉ=ä~ëí=íïÉäîÉ=ãçåíÜë=

cçê=~ÖÉ=Åä~ëë=áI=íÜÉ=ãÉíÜçÇ=ìëÉë=íÜÉ=Ñçêãìä~=Ü
é~êíìêáíáçåI=á

=Z=ã
é~êíìêáíáçåI=á

=L=q
cI=á
K=

=
ã

é~êíìêáíáçåI=á
=ÅçêêÉëéçåÇë=íç=íÜÉ=åìãÄÉê=çÑ=é~êíìêáíáçåë=çÑ=ÑÉã~äÉë=éêÉëÉåí=áå=~ÖÉ=Åä~ëë=á=~í=íÜÉ=

Ç~íÉ=çÑ=íÜÉ=ëìêîÉó=EíÜÉëÉ=é~êíìêáíáçå=~êÉ=êÉÅçêÇÉÇ=áå=íÜÉ=ëÉÅíáçå=Lä~ëí=íïÉäîÉ=ãçåíÜëÒ=çÑ=nNFK=
=
q
cI=á
=áë=Éëíáã~íÉÇ=Äó=íÜÉ=åìãÄÉê=çÑ=ÑÉã~äÉë=éêÉëÉåí=áå=~ÖÉ=Åä~ëë=á=~í=íÜÉ=Ç~íÉ=çÑ=íÜÉ=ëìêîÉó=

EíÜÉëÉ=ÑÉã~äÉë=~êÉ=êÉÅçêÇÉÇ=áå=nN=~åÇ=~êÉ=~ëëìãÉÇ=íç=Ü~îÉ=é~ëëÉÇ=íÜÉ=Ñìää=óÉ~ê=áå=íÜÉ=ÜÉêÇFW=
=

q
~ééêçñI=cI=á

=Z=å
íI=cI=á
K=

PKNKOK m~êíìêáíáçå=ê~íÉ=çîÉê=íÜÉ=êÉéêçÇìÅíáîÉ=äáÑÉ=

qÜÉ=ãÉíÜçÇ=EpbabpI=NVTRX=iÜçëíÉ=Éí=~äKI=NVVPF=Åçåëáëíë=áå=ÑáííáåÖ=íÜÉ=~ÖÉJ~åÇJé~êáíó=Ç~í~=
ìëáåÖ=äáåÉ~ê=êÉÖêÉëëáçåW==
=

ó=Z=β
M
=H=β

N
=ñI=

=
ïÜÉêÉ=ó=áë=íÜÉ=~ÖÉ=EóÉ~êF=çÑ=íÜÉ=ÑÉã~äÉë=~åÇ=ñ=íÜÉáê=é~êáíóK=låäó=ÑÉã~äÉë=ïáíÜ=é~êáíó≥N=~êÉ=
ÅçåëáÇÉêÉÇ=áå=íÜáë=êÉÖêÉëëáçå=~å~äóëáëK=qÜÉ=äáåÉÛë=ëäçéÉ=EÅçÉÑÑáÅáÉåí=β

N
FI=ïÜáÅÜ=êÉéêÉëÉåíë=íÜÉ=

åìãÄÉê=çÑ=~ÇÇáíáçå~ä=é~êíìêáíáçåë=Ñçê=É~ÅÜ=ìåáí=áåÅêÉ~ëÉ=áå=~ÖÉI=Å~å=ÄÉ=ÅçåëáÇÉêÉÇ=~å=
Éëíáã~íáçå=çÑ=íÜÉ=é~êíìêáíáçå=ê~íÉK==
=
`çåëáÇÉê=íÜÉ=Éñ~ãéäÉ=çÑ=~=éçéìä~íáçå=çÑ=Å~ííäÉ=áå=ïÜáÅÜ=íÜÉ=ÑÉã~äÉë=~êÉ=ÇáëíêáÄìíÉÇ=Äó=
~ååì~ä=~ÖÉ=Åä~ëë=~åÇ=é~êáíó=~ë=ëìãã~êáòÉÇ=áå=íÜÉ=ÑçääçïáåÖ=í~ÄäÉ=EíÜáë=áë=~=ÅçåíáåÖÉåÅó=í~ÄäÉX=



 OU=

Ñçê=áåëí~åÅÉI=íÜÉêÉ=ïÉêÉ=U=ÑÉã~äÉë=áå=~ÖÉ=Åä~ëë=Q=~åÇ=é~êáíó=NI=áKÉK=ïÜçëÉ=Éñ~Åí=~ÖÉ=ê~åÖÉÇ=
Ñêçã=QU=íç=SM=ãçåíÜë=~åÇ=ïÜáÅÜ=Ü~Ç=çåäó=çåÉ=é~êíìêáíáçå=áå=íÜÉáê=êÉéêçÇìÅíáîÉ=äáÑÉFW==
=
         parity  0  1  2  3  4  5 Total 
age                                
0               73  0  0  0  0  0    73 
1               45  0  0  0  0  0    45 
2               43  0  0  0  0  0    43 
3               17  1  0  0  0  0    18 
4               11  8  0  0  0  0    19 
5                7 37  3  0  0  0    47 
6                1 42 11  0  0  0    54 
7                0 13 21  1  0  0    35 
8                0  2 12  3  0  0    17 
9                0  2  7 11  1  0    21 
10               0  0  7  8  4  0    19 
11               0  0  0 13  4  0    17 
12               0  0  2  3  7  0    12 
13               0  0  0  0  2  0     2 
16               0  0  0  0  0  1     1  

=
låÅÉ=íÜÉ=ÑÉã~äÉë=ïáíÜ=é~êáíó≥N=~êÉ=ëÉäÉÅíÉÇI=íÜÉ=äáåÉ~ê=Ñáí=çÑ=íÜÉ=Ç~í~=áå=íÜÉ=í~ÄäÉ=ìëáåÖ=íÜÉ=
äÉ~ëí=ëèì~êÉë=ãÉíÜçÇë=óáÉäÇë=íÜÉ=Éèì~íáçåW==
=

ó=Z=ÓMKTV=H=MKPS=ñI=
=
~åÇ=ÜÉåÅÉ=~å=Éëíáã~íÉÇ=é~êíìêáíáçå=ê~íÉ=çÑ=MKPS=óÉ~êÓNK==
=
qÜÉ=ÇáÑÑáÅìäíó=áå=íÜáë=ãÉíÜçÇ=áë=ÇÉíÉêãáåáåÖ=Ñêçã=ïÜ~í=~ÖÉ=çåï~êÇë=íÜÉ=Éëíáã~íÉÇ=é~êíìêáíáçå=
ê~íÉ=~ééäáÉëK=^ÅÅçêÇáåÖ=íç=íÜÉ=éêÉîáçìë=í~ÄäÉI=é~êíìêáíáçåë=ÄÉÖ~å=ÄÉíïÉÉå=~ÖÉ=Åä~ëëÉë=Q=~åÇ=RK=
fí=ïçìäÇ=íÜÉêÉÑçêÉ=ÄÉ=êÉ~ëçå~ÄäÉ=íç=íÜáåâ=íÜ~í=íÜÉ=Éëíáã~íÉÇ=ê~íÉ=Å~å=ÄÉ=~ééäáÉÇ=íç=ÑÉã~äÉë=
ïÜçëÉ=Éñ~Åí=~ÖÉ=áë=ãçêÉ=íÜ~å=Q=óÉ~êëK==
=
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=

cáÖìêÉ=TW=bñ~ãéäÉ=çÑ=äáåÉ~ê=êÉÖêÉëëáçå=çÑ=ÑÉã~äÉ=Å~ííäÉ=é~êáíó=çå=íÜÉ=Ä~ëáë=çÑ=~íí~áåÉÇ=~ÖÉK=jìäíáéäÉ=
éçáåíë=~êÉ=éäçííÉÇ=~ë=2ëìåÑäçïÉêëÒ=ïáíÜ=ãìäíáéäÉ=äÉ~îÉë=E2éÉí~äëÒF=ëìÅÜ=íÜ~í=éçáåíë=çîÉêéäçííáåÖ=áë=
îáëì~äáòÉÇ=áåëíÉ~Ç=çÑ=áåîáëáÄäÉK=táíÜ=íÜÉ=o=ëçÑíï~êÉ=EÜííéWLLïïïKêJéêçàÉÅíKçêÖLFI=íÜáë=Öê~éÜ=Å~å=ÄÉ=
éäçííÉÇ=ìëáåÖ=íÜÉ=ëìåÑäçïÉêéäçí=ÑìåÅíáçåK=



 OV=

`Ü~éíÉê=RK=^ìíçã~íÉÇ=Å~äÅìä~íáçå=êçìíáåÉë=

NK fåíêçÇìÅíáçå=

^ë=ïáíÜ=Ç~í~=ÉåíêóI=Å~äÅìä~íáåÖ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=Ñêçã=NOãç=Ç~í~=áë=Ñ~áêäó=ÅçãéäÉñK=
qç=Ñ~Åáäáí~íÉ=íÜáë=í~ëâ=~åÇ=Ç~í~=~å~äóëáëI=ïÉ=Ü~îÉ=ÇÉîáëÉÇ=~=ëÉí=çÑ=~ìíçã~íÉÇ=ÑìåÅíáçåë=íÜ~í=
ìëÉ=íÜÉ=ê~ï=Ç~í~=ëíçêÉÇ=áå=íÜÉ=NOãçKãÇÄ=Ä~ëÉK=qÜÉëÉ=ÑìåÅíáçåë=~êÉ=ÅçåÑáåÉÇ=íç=íÜÉ=
ÇÉãçÖê~éÜáÅ=Ç~í~=EëìÄJèìÉëíáçåå~áêÉë=nNI=nO=~åÇ=nPFK=qÜÉëÉ=ÑìåÅíáçåë=Çç=åçí=éÉêí~áå=íç=
íÜÉ=Ç~í~=Ñêçã=íÜÉ=LeçìëÉÜçäÇÒ=ëìêîÉó=íÜ~í=ãìëí=ÄÉ=~å~äóëÉÇ=ëÉé~ê~íÉäóK==
=
qÜÉ=NOãç=ÑìåÅíáçåë=ïÉêÉ=ÇÉîÉäçéÉÇ=ïáíÜ=íÜÉ=o=ÑêÉÉ=ëçÑíï~êÉ=Eo=aÉîÉäçéãÉåí=`çêÉ=qÉ~ãI=
OMMSF=ïÜáÅÜ=Å~å=ÄÉ=Ççïåäç~ÇÉÇ=ÑêÉÉäó=Ñêçã=íÜÉ=ïÉÄ=ëáíÉ=ÜííéWLLïïïKêJéêçàÉÅíKçêÖK=qÜÉ=o=
ëçÑíï~êÉ=ÄêáåÖë=íçÖÉíÜÉê=ëÉíë=çÑ=ÑìåÅíáçåë=áå=Lé~Åâ~ÖÉëÒ=íÜ~í=Å~å=ÄÉ=äç~ÇÉÇ=ïÜÉå=íÜÉ=ëçÑíï~êÉ=
áë=ìëÉÇK=qÜÉ=NOãç=ÑìåÅíáçåë=~êÉ=Ö~íÜÉêÉÇ=áå=íÜÉ=é~Åâ~ÖÉ=LíÇÉãçÖÒK==
=
qÜÉ=o=ÉåîáêçåãÉåí=ÅçãéêáëÉë=Åçãã~åÇë=~åÇ=Öê~éÜáÅ=çìíéìíëK=få=áåíÉê~ÅíáîÉ=ìëÉI=Åçãã~åÇë=
~êÉ=ÉåíÉêÉÇ=íÜêçìÖÜ=~=ÅçåëçäÉ=~åÇ=áåíÉêéêÉíÉÇ=Äó=íÜÉ=ëçÑíï~êÉK=_ó=ÅçåîÉåíáçåI=áå=íÜáë=
Ü~åÇÄççâW==
=
this font depicts commands entered through the cons ole 

=
and this font depicts the result of the commands displayed on the console. 

=
qÜÉ=o=ä~åÖì~ÖÉ=Éå~ÄäÉë=çÄàÉÅíë=çÑ=ÇáÑÑÉêÉåí=íóéÉë=íç=ÄÉ=Ü~åÇäÉÇ=EîÉÅíçêëI=ã~íêáÅÉëI=í~ÄäÉëI=
äáëíëI=ÑìåÅíáçåëI=ãçÇÉäëI=ÉíÅKF=ëç=~ë=íç=éêçÇìÅÉ=êÉëìäíë=íÜ~í=Å~å=ÄÉ=Çáëéä~óÉÇ=çå=íÜÉ=ëÅêÉÉåI=
ëÉåí=íç=ÉñíÉêå~ä=ÑáäÉë=çê=áåíÉêå~ääó=ëíçêÉÇ=áå=íÜÉ=Ñçêã=çÑ=çÄàÉÅíëK=^ää=íÜÉëÉ=çÄàÉÅíë=Å~å=ÄÉ=
ã~åáéìä~íÉÇ=~åÇ=ÉÇáíÉÇK==
=
qÜáë=Ü~åÇÄççâ=ÇçÉë=åçí=éêçîáÇÉ=íÜÉ=Ä~ëáÅ=ÉäÉãÉåíë=êÉä~íáåÖ=íç=íÜÉ=o=ä~åÖì~ÖÉ=~åÇ=áíë=ëóåí~ñK=
oÉ~ÇÉêë=ïÜç=ïáëÜ=íç=ãçêÉ=íÜçêçìÖÜäó=ÉñéäçêÉ=íÜÉ=ìëÉ=çÑ=o=ëÜçìäÇ=êÉÑÉê=íç=íÜÉ=ÇçÅìãÉåí~íáçå=
ëìééäáÉÇ=ïáíÜ=íÜÉ=ëçÑíï~êÉ=íÜ~í=áë=~ìíçã~íáÅ~ääó=~î~áä~ÄäÉ=çåÅÉ=o=Ü~ë=ÄÉÉå=áåëí~ääÉÇI=çê=íç=íÜÉ=
ÇçÅìãÉåí~íáçå=~î~áä~ÄäÉ=~í=íÜÉ=o=~êÅÜáîÉë=EÜííéWLLÅê~åKêJéêçàÉÅíKçêÖLF=çê=éêçàÉÅí=EÜííéWLLïïïKêJ
éêçàÉÅíKçêÖLF=ëáíÉëK==

OK fåëí~ääáåÖ=o=~åÇ=íÇÉãçÖ=

qç=ÄÉ=~ÄäÉ=íç=áãéäÉãÉåí=íÜÉ=NOãç=ÑìåÅíáçåëI=ìëÉêë=ãìëí=Ñáêëí=áåëí~ää=o=~åÇ=é~Åâ~ÖÉ=íÇÉãçÖ=
E~ééÉåÇáñ=QFK=fåëí~ää~íáçå=åÉÉÇ=çåäó=ÄÉ=éÉêÑçêãÉÇ=çåÅÉK==
=
o=~åÇ=íÇÉãçÖ=Å~å=ÄÉ=~ìíçã~íáÅ~ääó=~åÇ=ÅçåÅçãáí~åíäó=áåëí~ääÉÇ=Äó=ÇçìÄäÉJÅäáÅâáåÖ=çå=íÜÉ=
ÉñÉÅìí~ÄäÉ=ÑáäÉ=oëÉíìé|ÖÉ~ÇKÉñÉ=ÇÉîÉäçéÉÇ=Äó=`fo^a=E~ééÉåÇáñ=QFK=fÑ=íÜáë=ëáãéäÉ=áåëí~ää~íáçå=
éêçÅÉÇìêÉ=áë=ìëÉÇI=íÜÉêÉ=áë=åç=åÉÉÇ=Ñçê=íÜÉ=ìëÉê=íç=ã~åì~ääó=äç~Ç=é~Åâ~ÖÉ=íÇÉãçÖ=ÄÉÅ~ìëÉ=áí=
áë=äç~ÇÉÇ=~ìíçã~íáÅ~ääó=ÉîÉêó=íáãÉ=o=áë=çéÉåÉÇK==



 PM=

PK lîÉê~ää=Å~äÅìä~íáçå=éêçÅÉÇìêÉ=

NOãç=ÑìåÅíáçåë=áå=é~Åâ~ÖÉ=íÇÉãçÖ=~êÉ=äáëíÉÇ=áå=q~ÄäÉ=PK=qÜÉëÉ=ÑìåÅíáçåë=ïÉêÉ=íÜçëÉ=
~î~áä~ÄäÉ=~í=íÜÉ=íáãÉ=íÜáë=Ü~åÇÄççâ=ï~ë=Çê~ÑíÉÇK=^ÇÇáíáçå~ä=ÑìåÅíáçåë=ã~ó=ÄÉ=ÇÉîÉäçéÉÇ=áå=
ÑìíìêÉ=îÉêëáçåë=çÑ=NOãçK==
=
qÜÉ=çîÉê~ää=éêçÅÉÇìêÉ=ìëÉÇ=Ñçê=Å~äÅìä~íáåÖ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=áë=~ë=Ñçääçïë=EcáÖìêÉ=UFW==
=

� í~ÄäÉë=áå=Ç~í~Ä~ëÉ=NOãçKãÇÄ=~êÉ=áãéçêíÉÇ=áåíç=o=ìëáåÖ=ÑìåÅíáçå=import.tdemog=áå=
é~Åâ~ÖÉ=íÇÉãçÖK=qÜáë=ÑìåÅíáçå=áãéçêíë=íÜÉ=çêáÖáå~ä=í~ÄäÉë=Ñêçã=íÜÉ=Ç~í~Ä~ëÉ=Eq|eÉ~ÇI=
q|nNI=q|nO=~åÇ=q|nPF=~åÇ=~ìíçã~íáÅ~ääó=ÖÉåÉê~íÉë=íïç=ïçêâáåÖ=í~ÄäÉëW=

– tabanim=Ñçê=ëíìÇóáåÖ=ÜÉêÇ=ëáòÉI=~åáã~äë=ÅÜ~ê~ÅíÉêáëíáÅë=EëÉñI=~ÖÉI=ÉíÅKF=~åÇ=
êÉéêçÇìÅíáîÉ=éÉêÑçêã~åÅÉëX=

– tabmov=Ñçê=ëíìÇóáåÖ=ãçêí~äáíóI=çÑÑí~âÉ=~åÇ=áåí~âÉ=ê~íÉëX=
=

� ïçêâáåÖ=í~ÄäÉë=tabanim=~åÇ=tabmov=Å~å=ÄÉ=ã~åáéìä~íÉÇ=EÇ~í~=ëÉäÉÅíáçå=~åÇ=êÉÅçÇáåÖF=
çê=ëìééäÉãÉåíÉÇ=ïáíÜ=ÉñíÉêå~ä=Ç~í~=EëìÅÜ=~ë=íÜÉ=Ñ~êãÉêë=íóéÉI=áÑ=ëÉîÉê~ä=íóéÉë=~êÉ=
ÄÉáåÖ=ëíìÇáÉÇF=X=

=
� íÜÉëÉ=í~ÄäÉë=~êÉ=íÜÉå=ìëÉÇ=~ë=áåéìí=Ç~í~=Ñçê=íÜÉ=Åçãéìí~íáçå=ÑìåÅíáçåë=áå=é~Åâ~ÖÉ=
íÇÉãçÖ=íÜ~í=ÖÉåÉê~íÉ=íÜÉ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉê=í~ÄäÉëK=qÜÉ=ä~ííÉê=Å~å=ÄÉ=ìëÉÇ=~ë=
Ñáå~ä=êÉëìäíë=çê=ëìÄàÉÅíÉÇ=íç=ëí~íáëíáÅ~ä=~å~äóëáë=ìëáåÖ=íÜÉ=Ä~ëáÅ=ÑìåÅíáçåë=áå=oK==

=

q~ÄäÉ=PW=iáëí=çÑ=NOãç=ÑìåÅíáçåë=áå=é~Åâ~ÖÉ=íÇÉãçÖ=Ñçê=íÜÉ=o=ëçÑíï~êÉ=Eáãéçêí~íáçå=çÑ=Ç~í~=~åÇ=
ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉê=Å~äÅìä~íáçå=ìëáåÖ=Ç~í~=áå=ëìÄJèìÉëíáçåå~áêÉë=nNI=nO=~åÇ=nPFK=

cìåÅíáçå= lÄàÉÅíáîÉ= a~í~=ìëÉÇ=

import.tdemog a~í~=áãéçêí~íáçå=Ñêçã=Ç~í~Ä~ëÉ=jáÅêçëçÑí=∆=lÑÑáÅÉ=
^ÅÅÉëë=OMMP=NOãçKãÇÄ=ìåÇÉê=íÜÉ=o=ëçÑíï~êÉI=~åÇ=Ç~í~=
éêÉé~ê~íáçå=Ñçê=Å~äÅìä~íáçåë=çÑ=íÜÉ=ÇÉãçÖê~éÜáÅ=
é~ê~ãÉíÉêë=EíÜÉ=ÑìåÅíáçå=ÅêÉ~íÉë=í~ÄäÉë=tabanim=~åÇ=
tabmovF=

NOãçKãÇÄ=

stru eÉêÇ=ëáòÉ=~åÇ=ëíêìÅíìêÉ= tabanim 

abort ^Äçêíáçå=ê~íÉ= tabanim 

partur m~êíìêáíáçå=ê~íÉ= tabanim 

prolif mêçäáÑáÅ~Åó=ê~íÉ= tabanim 

mortinat jçêíáå~í~äáíó=ê~íÉ= tabanim 

exit bñáí=ê~íÉë=Eãçêí~äáíóI=çÑÑ~íâÉF= tabmov 

entry fåí~âÉ=ê~íÉë= tabmov 

=
=



 PN=

Data base 12mo.mdb

T_Head

T_Q1

T_Q2

T_Q3

Working summary tables

tabanim
tabmov

Possibilities of :

� data selection

� data recoding

� relationships with external data

Tables of demographic
parameters

Automatic calculations with 
package tdemog

Statistical analyses

Standard functions of R

Data importation under R with 
function import.tdemog

of package tdemog

Access R

=

cáÖìêÉ=UW=mêçÅÉÇìêÉ=Ñçê=Å~äÅìä~íáåÖ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=áå=íÜÉ=NOãç=ãÉíÜçÇK=

=

QK bñ~ãéäÉ=çÑ=o=ëÅêáéí=

tÉ=éêÉëÉåí=~å=Éñ~ãéäÉ=çÑ=~å=o=ëÅêáéí=E~=ëÅêáéí=áë=~=ëÉí=çÑ=Åçãã~åÇëF=ìëáåÖ=íÜÉ=íÇÉãçÖ=
é~Åâ~ÖÉK=qÜÉ=~áã=áë=íç=Å~äÅìä~íÉ=Å~ííäÉ=ãçêí~äáíó=ìëáåÖ=~=NOãçKãÇÄ=Ç~í~Ä~ëÉK==

QKNK fãéçêíáåÖ=Ç~í~=

fãéçêíáåÖ=Ç~í~=Ñêçã=~=NOãçKãÇÄ=Ä~ëÉ=ëáãéäó=êÉèìáêÉë=ëéÉÅáÑóáåÖ=íÜÉ=é~íÜ=~åÇ=íÜÉ=å~ãÉ=çÑ=
íÜÉ=Ç~í~Ä~ëÉ=áå=~êÖìãÉåí=db=çÑ=ÑìåÅíáçå=import.tdemogK==
=
qÜÉ=ÑìåÅíáçå=áãéçêíë=íÜÉ=ÑáîÉ=çêáÖáå~ä=í~ÄäÉë=Ñêçã=íÜÉ=Ç~í~Ä~ëÉ=~åÇ=~ìíçã~íáÅ~ääó=ÖÉåÉê~íÉë=
íÜÉ=íïç=ïçêâáåÖ=í~ÄäÉë=tabanim=~åÇ=tabmovK==
=
få=íÜÉ=Éñ~ãéäÉI=ïÉ=áãéçêí=íÜÉ=Ç~í~=Ñêçã=NOãçKãÇÄ=~åÇ=ëíçêÉ=íÜÉã=áå=íÜÉ=çÄàÉÅí=my12mo=
EÑìåÅíáçå=attributes=áå=o=~ääçïë=íÜÉ=ÅçåíÉåí=çÑ=~å=çÄàÉÅí=íç=ÄÉ=äáëíÉÇFW==
=
my12mo <- import.tdemog(db = "D:/Users/Data/12mo.md b", typsurv = "12mo") 
# List of tables in my12mo 
attributes(my12mo) 
$names 
"tfarm"   "thead"   "tq1"   "tq2"   "tq3"   "tabanim"   "tabmov" 



 PO=

QKOK `~äÅìä~íáçåë=

jçêí~äáíó=ê~íÉë=~êÉ=Å~äÅìä~íÉÇ=Ñêçã=í~ÄäÉ=tabmovK=tÉ=Éñíê~Åí=tabmov=Ñêçã=çÄàÉÅí=my12moI==
ëÉäÉÅí=íÜÉ=Å~ííäÉ=Ç~í~=~åÇ=íÜÉå=ëíçêÉ=íÜÉ=Ç~í~=áå=~=í~ÄäÉ=mydataW==
=
mydata <- my12mo$tabmov 
mydata <- mydata[mydata$species == "BOV", ] 

=
o~íÉë=~êÉ=íÜÉå=ÅçãéìíÉÇ=ìëáåÖ=íÜÉ=ÑìåÅíáçå=exitK=s~êá~ÄäÉë=ÇÉÑáåáåÖ=íÜÉ=Å~íÉÖçêáÉë=çÑ=
~åáã~äë=Ñçê=ïÜáÅÜ=ê~íÉë=~êÉ=ÅçãéìíÉÇ=~êÉ=ëéÉÅáÑáÉÇ=áå=~êÖìãÉåí=formulaK=qÜáë=~êÖìãÉåí=ãìëí=
ÄÉ=ÑáääÉÇ=áå=Ñçê=~ää=íÜÉ=NOãç=íÇÉãçÖ=ÑìåÅíáçåëK=^êÖìãÉåí=event=ëéÉÅáÑáÉë=íÜÉ=íóéÉ=çÑ=Éñáí=Ó=áå=
íÜáë=Å~ëÉ=å~íìê~ä=ÇÉ~íÜK==
=
_ÉäçïI=ïÉ=Ü~îÉ=Å~äÅìä~íÉÇ=íÜÉ=çîÉê~ää=EáKÉKI=áêêÉëéÉÅíáîÉ=çÑ=~ÖÉF=ãçêí~äáíó=ê~íÉë==Äó=ëÉñW==
=
exit(formula = ~ species + sex, data = mydata, even t = "DEA") 
$tab 
  species sex trisk nbevent     h  se.h 
1     BOV   F  1780      77 0.043 0.005 
2     BOV   M   759      30 0.040 0.007 

=
o~íÉë=~êÉ=~äï~óë=ÉñéêÉëëÉÇ=áå=óÉ~êëÓN=~åÇ=ëÜçïå=áå=Åçäìãå=Ü=EíÜÉ=Åçäìãå=ëÉKÜ=áë=íÜÉ=
ëí~åÇ~êÇ=Éêêçêë=çÑ=íÜÉ=Éëíáã~íÉëFK=cçê=áåëí~åÅÉI=áå=íÜÉ=í~ÄäÉ=ÄÉäçïI=íÜÉ=Éëíáã~íÉÇ=çîÉê~ää=
ãçêí~äáíó=ê~íÉ=Ñçê=ÑÉã~äÉë=ï~ë=êÉëéÉÅíáîÉäó=Ü=Z=MKMQP=óÉ~êÓNK==
=
cçê=Å~äÅìä~íáåÖ=~=é~ê~ãÉíÉê=çîÉê=~ää=íÜÉ=~åáã~äë=EáKÉKI=ïáíÜçìí=~åó=Å~íÉÖçêóFI=íÜÉ=ìëÉê=Ü~ë=íç=
ëéÉÅáÑó=Lú=NÒ=áå=formulaI=Ñçê=áåëí~åÅÉW=
=
exit(formula = ~ 1, data = mydata, event = "DEA") 
$tab 
  V1 trisk nbevent     h  se.h 
1  1  2539     107 0.042 0.004 

=
oìäÉë=çå=Üçï=íç=ìëÉ=íÜÉ=çíÜÉê=ÑìåÅíáçåë=~åÇ=áåíÉêéêÉí=íÜÉ=êÉëìäíë=~êÉ=ÖáîÉå=áå=íÜÉ=åìãÉêáÅ~ä=
Éñ~ãéäÉ=éêçîáÇÉÇ=áå=`Ü~éíÉê=SK==

RK cìåÅíáçåë=entry =~åÇ=exit =

^êÖìãÉåí=event=áå=ÑìåÅíáçåë=entry=~åÇ=exit=ÇÉíÉêãáåÉë=íÜÉ=íóéÉ=çÑ=ÉîÉåí=ÅçåëáÇÉêÉÇ=áå=íÜÉ=
Éåíêó=~åÇ=Éñáí=ê~íÉë=Å~äÅìä~íáçåëK==
=
cçê=ÉåíêáÉëI=éçëëáÄäÉ=ÅçÇÉë=Ñçê=ÉîÉåí=~êÉW=
=

� COMW=éìêÅÜ~ëÉëI=Ä~êíÉêëX=
=
� LOW=äç~åëI=Åçåíê~ÅíëX=

=
� GIFW=ÖáÑíëI=ÇçïêóI=áåÜÉêáí~åÅÉI=ÉíÅKX=

=
� INTW=COM + LOA + GIFK=



 PP=

=
cçê=ÉñáíëI=éçëëáÄäÉ=ÅçÇÉë=Ñçê=ÉîÉåí=~êÉW=
=

� DEAW=å~íìê~ä=ÇÉ~íÜëX=
=
� SLAW=ëä~ìÖÜíÉêáåÖX=

=
� COMW=ë~äÉëI=Ä~êíÉêëX=
=
� LOAW=äç~åëI=Åçåíê~ÅíëX=

=
� GIFW=ÖáÑíëI=ÇçïêóI=ÉíÅKX=

=
� DISW=ïáíÜÇê~ï~äëI=íÜÉÑíëI=ÉíÅKX=

=
� OFFW=SLA + COM + LOA + GIFK=

=
pÉîÉê~ä=íóéÉë=çÑ=ÉåíêáÉë=çê=Éñáíë=Å~å=ÄÉ=ÖêçìéÉÇ=ìëáåÖ=íÜÉ=o=Åçãã~åÇ=LÅÒ=EíÜáë=Åçãã~åÇ=áë=
Ñçê=ÄìáäÇáåÖ=îÉÅíçêëFK=cçê=áåëí~åÅÉI=event = OFF=áå=Éñáí=áë=Éèìáî~äÉåí=íç=event = c("SLA", 
"COM", "LOA", "GIF")K=o~íÉë=Ñçê=Lëä~ìÖÜíÉêáåÖ=H=ë~äÉëÒ=~êÉ=çÄí~áåÉÇ=Äó=ëéÉÅáÑóáåÖ=event = 
c("SLA", "COM")W==
=
exit(formula = ~ species + sex, data = mydata, even t = c("SLA", "COM")) 
$tab 
  species sex trisk1 trisk2 nbevent    h1 se.h1    h2 se.h2 
1     BOV   F   1780   1780     178 0.100 0.007 0.100 0.007 
2     BOV   M    759    793     187 0.246 0.018 0.236 0.017 

=
=
=



 PQ=

`Ü~éíÉê=SK=kìãÉêáÅ~ä=Éñ~ãéäÉ=

NK fåíêçÇìÅíáçå=

qÜÉ=ÇÉãçÖê~éÜáÅ=Ç~í~=ìëÉÇ=áå=íÜáë=ÅÜ~éíÉê=ïÉêÉ=í~âÉå=Ñêçã=íÜÉ=NOãç=ëìêîÉó=ÅçåÇìÅíÉÇ=áå=
gìåÉ=OMMS=Ñçê=íÜÉ=éìêéçëÉ=çÑ=íÜÉ=m^a=mêçàÉÅí=áå=káÖÉêK=qÜáë=ëìêîÉó=ï~ë=Å~êêáÉÇ=çìí=Äó=íÜÉ=
^åáã~ä=oÉëçìêÅÉë=jáåáëíêó=çÑ=káÖÉê=~åÇ=fiofI=~åÇ=ÅççêÇáå~íÉÇ=Äó=íÜÉ=^doevjbq=oÉëÉ~êÅÜ=
`ÉåíêÉ=~åÇ=f`ofp^q=áå=ká~ãÉóK=qÜÉ=~áã=çÑ=íÜÉ=ëìêîÉó=ï~ë=íç=Éëíáã~íÉ=íÜÉ=ÇÉãçÖê~éÜáÅ=
éÉêÑçêã~åÅÉë=çÑ=íÜÉ=Å~ííäÉI=Öç~íë=~åÇ=ëÜÉÉé=éçéìä~íáçåë=áå=íÜêÉÉ=ëíìÇó=ëáíÉë=ÅÜçëÉå=Ñçê=íÜÉ=
éêçàÉÅí=Ec~â~ê~I=d~Äá=~åÇ=wÉêãçìF=EiÉëåçÑÑ=Éí=~äKI=OMMTÇFK==
=
aÉãçÖê~éÜáÅ=Ç~í~=Ü~îÉ=ÄÉÉå=êÉÅçêÇÉÇ=áå=Ç~í~Ä~ëÉ=NOãç|îP|é~Ç|OMMSKãÇÄK=qÜÉ=
åìãÉêáÅ~ä=Éñ~ãéäÉ=ÇÉëÅêáÄÉÇ=ÜÉêÉ=êÉä~íÉë=íç=íÜÉ=Öç~íë=éçéìä~íáçåK=qÜÉ=Éñ~ãéäÉ=ëÜçïë=Üçï=
íç=Å~äÅìä~íÉ=É~ÅÜ=çÑ=íÜÉ=é~ê~ãÉíÉêë=äáëíÉÇ=áå=q~ÄäÉ=N=~åÇ=~äëç=ëÉêîÉë=~ë=íÜÉ=çééçêíìåáíó=íç=
êÉîáÉï=íÜÉ=NOãç=ÑìåÅíáçåë=çÑ=íÜÉ=o=é~Åâ~ÖÉ=íÇÉãçÖK=^å~äóëáë=çÑ=Ç~í~=êÉÅçêÇÉÇ=áå=íÜÉ=m^a=
LeçìëÉÜçäÇÒ=èìÉëíáçåå~áêÉ=áë=åçí=ÇÉëÅêáÄÉÇ=áå=íÜÉ=Ü~åÇÄççâK=

OK a~í~=

qÜÉ=íÜêÉÉ=ëíìÇó=ëáíÉë=Ñçê=m^a=~êÉ=äçÅ~íÉÇ=áå=íÜÉ=ëÉãáJ~êáÇ=~êÉ~=çÑ=íÜÉ=káÖÉêI=ïáíÜ=~=ìåáãçÇ~ä=
ê~áåó=ëÉ~ëçå=êìååáåÖ=Ñêçã=j~ó=íç=lÅíçÄÉêK=få=ká~ãÉóI=ïÜáÅÜ=áë=äçÅ~íÉÇ=~í=~ééêçñáã~íÉäó=íÜÉ=
ë~ãÉ=ä~íáíìÇÉ=~ë=íÜÉ=ëíìÇó=ëáíÉëI=~îÉê~ÖÉ=ê~áåÑ~ää=ï~ë=RTR=ãã=EëKÇK=Z=NPUF=ÄÉíïÉÉå=NVON=~åÇ=
NVVM=EqìêåÉê=~åÇ=eáÉêåá~ìñI=OMMOFK==
=
^=íÉ~ã=çÑ=åáåÉ=éêÉJëÉäÉÅíÉÇ=~åÇ=íê~áåÉÇ=ÉåìãÉê~íçêë=EíÜêÉÉ=éÉê=ëáíÉF=ÅçåÇìÅíÉÇ=íÜÉ=NOãç=
ëìêîÉóK=båìãÉê~íçêë=ïÉêÉ=É~ÅÜ=ÉñéÉÅíÉÇ=íç=îáëáí=íÜêÉÉ=îáää~ÖÉë=íÜ~í=ïÉêÉ=éêÉîáçìëäó=~ëëáÖåÉÇ=
íç=íÜÉãK==
=
cçê=É~ÅÜ=çÑ=íÜÉ=îáää~ÖÉëI=ÉåìãÉê~íçêë=Ü~Ç=íç=éëÉìÇçJê~åÇçãäó=ÅÜççëÉ=ëáñ=ÜçìëÉÜçäÇë=áå=íÜÉ=
îáää~ÖÉ=ÉåÅäçëìêÉ=~åÇ=Ñçìê=ÜçìëÉÜçäÇë=áå=Å~ãéë=äçÅ~íÉÇ=áå=íÜÉ=îáää~ÖÉ=çìíëâáêíë=EÄó=
Lï~åÇÉêáåÖÒ=Ñêçã=ÇïÉääáåÖ=íç=ÇïÉääáåÖ=~åÇ=ÑçääçïáåÖ=íÜÉ=êìäÉë=éÉêí~áåáåÖ=íç=ëáòÉ=~åÇ=í~êÖÉí=
ëéÉÅáÉë=ÇÉëÅêáÄÉÇ=áå=`Ü~éíÉê=NFK=cçê=É~ÅÜ=ÜçìëÉÜçäÇI=íÜÉ=ÉåìãÉê~íçê=Ü~Ç=íç=Ñáää=íÜÉ=
èìÉëíáçåå~áêÉ=LaÉãçÖê~éÜóÒ=~åÇ=íÜÉå=íÜÉ=èìÉëíáçåå~áêÉ=LeçìëÉÜçäÇÒK=^ää=íÜÉ=ÜçìëÉÜçäÇÛë=
ëéÉÅáÉë=E~ãçåÖ=Å~ííäÉI=Öç~íë=~åÇ=ëÜÉÉéF=ïÉêÉ=ëìêîÉóÉÇK=qÜÉ=ëáòÉ=çÑ=íÜÉ=ë~ãéäÉë=çÑ=
ÜçìëÉÜçäÇë=~åÇ=çÑ=ëìêîÉóÉÇ=~åáã~äë=áë=éêçîáÇÉÇ=áå=q~ÄäÉ=QK==

q~ÄäÉ=QW=páòÉ=çÑ=ë~ãéäÉë=çÑ=ÜçìëÉÜçäÇë=~åÇ=çÑ=~åáã~äë=ëìêîÉóÉÇ=Ñçê=íÜÉ=éìêéçëÉë=çÑ=íÜÉ=NOãç=ëìêîÉó=
ÅçåÇìÅíÉÇ=áå=gìåÉ=OMMS=ìåÇÉê=íÜÉ=m^a=mêçàÉÅí=áå=káÖÉê=EëçìêÅÉW=iÉëåçÑÑ=Éí=~äKI=OMMTÇFK===

= p~ãéäÉ=ëáòÉ=

= sáää~ÖÉë= = eçìëÉÜçäÇë= = = ^åáã~äë= =

páíÉ=

= = = = = `~ííäÉ= dç~íë= pÜÉÉé=

c~â~ê~= = V= = VM= = VRQ= TVQ= RVT=

d~Äá= = V= = VM= = TNU= VPN= TPO=

wÉêãçì= = V= = VM= = VMN= NONQ= TSU=



 PR=

PK `~äÅìä~íáåÖ=íÜÉ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=

få=íÜáë=ëÉÅíáçåI=~îÉê~ÖÉ=ÇÉãçÖê~éÜáÅ=é~ê~ãÉíÉêë=çîÉê=íÜÉ=íÜêÉÉ=ëíìÇó=ëáíÉë=~êÉ=Éëíáã~íÉÇ=Ñçê=
Öç~íëK=

PKNK mêÉé~êáåÖ=íÜÉ=Ç~í~=

tÉ=áãéçêí=Ç~í~=ìåÇÉê=o=ïáíÜ=ÑìåÅíáçå=import.tdemog=~åÇ=ëíçêÉ=íÜÉã=áå=íÜÉ=çÄàÉÅí=my12moW==
=
my12mo <- import.tdemog(db = "D:/Users/Data/ 12mo_ v3_PAD_2006.mdb", typsurv = 
“12mo”) 

==
tÉ=Éñíê~Åí=í~ÄäÉë=tabanim=~åÇ=tabmov=Ñêçã=çÄàÉÅí=my12mo: 
=
tabanim <- my12mo$tabanim 
tabmov <- my12mo$tabmov 
 

tÉ=ëÉäÉÅí=íÜÉ=Ç~í~=êÉä~íáåÖ=íç=Öç~íë=~åÇ=ïÉ=ëíçêÉ=íÜÉã=áå=åÉï=í~ÄäÉë=tabanim=~åÇ=tabmov=
EïÜáÅÜ=Éê~ëÉë=íÜÉ=éêÉîáçìë=çåÉëFI=ïÜáÅÜ=~êÉ=çìê=íïç=ïçêâáåÖ=í~ÄäÉëW==
=
tabanim <- tabanim[tabanim$species == "CAP", ] 
tabmov <- tabmov[tabmov$species == "CAP", ] 
 

PKOK eÉêÇ=åìãÄÉê=~åÇ=ëáòÉ==

qç=Å~äÅìä~íÉ=íÜÉ=åìãÄÉêë=çÑ=ÜÉêÇë=ëìêîÉóÉÇ=~åÇ=íÜÉ=ëáòÉ=çÑ=íÜÉ=ÜÉêÇëI=ïÉ=ìëÉ=ÑìåÅíáçå stru=
~åÇ=ïÉ=ëéÉÅáÑó=î~êá~ÄäÉ=idfarm=Efac^oj=áÇÉåíáÑáÉêF=áå=~êÖìãÉåí=formulaK=tÉ=~äëç=ëéÉÅáÑó=
î~êá~ÄäÉ=species=ëç=íÜ~í=íÜÉ=ëéÉÅáÉë=~ééÉ~êë=áå=íÜÉ=êÉëìäíëI=~äíÜçìÖÜ=íÜáë=áë=åçí=ëíêáÅíäó=
åÉÅÉëë~êó=ÜÉêÉ=ÄÉÅ~ìëÉ=tabanim=Åçåí~áåë=Ç~í~=íÜ~í=êÉä~íÉ=çåäó=íç=Öç~íëK==
=
tÉ=ëíçêÉ=íÜÉ=êÉëìäí=áå=çÄàÉÅí=resW==
=
res <- stru(formula = ~ species + idfarm, data = ta banim) 

=
lÄàÉÅí=res=Åçåí~áåë=~=í~ÄäÉ=tab=ïÜÉêÉ=î~êá~ÄäÉ=n=áë=íÜÉ=åìãÄÉê=çÑ=~åáã~äë=éÉê=Å~íÉÖçêóI=áKÉK=
áå=íÜáë=Å~ëÉI=Äó=ÜÉêÇW==
=
res$tab 
    species idfarm  n  freq 
1       CAP      3  7 0.002 
2       CAP      4  7 0.002 
3       CAP      5  6 0.002 
4       CAP      6  9 0.003 
5       CAP      7  5 0.002 
6       CAP      8 21 0.007 
etc. 

=
tÉ=ÅçãéìíÉ=íÜÉ=åìãÄÉê=çÑ=ÜÉêÇë=EÑçê=Öç~íëF=ëìêîÉóÉÇ=ïáíÜ=ÑìåÅíáçå=nrow=áå=oW=
=



 PS=

nrow(res$tab) 
[1] 241 

=
^=íçí~ä=çÑ=OQN=ÜÉêÇë=ïÉêÉ=ëìêîÉóÉÇK=tÉ=ëìãã~êó=î~êá~ÄäÉ=n=ìëáåÖ=ÑìåÅíáçå=summary=áå=oW==
=
summary(res$tab$n) 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
    1.0     6.0    10.0    12.2    15.0    56.0 

=
qÜÉ=ëáòÉ=çÑ=ÜÉêÇë=î~êáÉÇ=Ñêçã=N=íç=RS=Öç~íëI=íÜÉ=~îÉê~ÖÉ=ÄÉáåÖ=NOKO=Öç~íëK=tÉ=ìëÉ=ÑìåÅíáçå=
histogram=çÑ=o=íç=éäçí=íÜÉ=ÇáëíêáÄìíáçå=çÑ=î~êá~ÄäÉ=n=EéêçîáÇáåÖ=é~Åâ~ÖÉ=ä~ííáÅÉ=áå=o=Ü~ë=ÄÉÉå=
~Åíáî~íÉÇF=EcáÖìêÉ=VFW==
=
histogram( 
    x = ~ n, 
    n = 30, 
    xlab = "Number of herds", 
    ylab = "Herd size",  
    data = res$tab 
    ) 

=
Efå=íÜÉ=ëÅêáéí=~ÄçîÉI=n = 30=ÇÉíÉêãáåÉë=íÜÉ=~ééêçñáã~íÉ=åìãÄÉê=çÑ=Åä~ëëÉë=ëçìÖÜí=áå=íÜÉ=
ÜáëíçÖê~ãX=ìëÉêë=ã~ó=~äíÉê=áíë=î~äìÉ=íç=~ÅÜáÉîÉ=Äêç~ÇÉê=çê=å~êêçïÉê=ÜÉêÇ=ëáòÉ=Å~íÉÖçêáÉëFK=
=

Herd size
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=

cáÖìêÉ=VW=aáëíêáÄìíáçå=çÑ=Öç~íë=ÜÉêÇ=ëáòÉë=EåìãÄÉêë=çÑ=~åáã~äëF=áå=íÜÉ=Éñ~ãéäÉ=ENOãç=ëìêîÉó=ìåÇÉê=íÜÉ=
m^a=mêçàÉÅí=áå=káÖÉê=áå=gìåÉ=OMMSFK=

PKPK eÉêÇ=ëíêìÅíìêÉ=

iáâÉ=Ñçê=íÜÉ=ÜÉêÇ=ëáòÉI=ïÉ=ìëÉ=ÑìåÅíáçå=stru=~åÇ=í~ÄäÉ=tabanim=íç=Å~äÅìä~íÉ=ÇáëíêáÄìíáçå=Äó=ëÉñ=
~åÇ=~ÖÉK==

PKPKNK pÉñ=ëíêìÅíìêÉ=

tÉ=ëéÉÅáÑó=î~êá~ÄäÉ=sex=áå=~êÖìãÉåí=formulaW==
=



 PT=

stru(formula = ~ species + sex, data = tabanim) 
$tab 
  species sex n  freq 
1     CAP   F   2304 0.784 
2     CAP   M    635 0.216 

=
qÜÉ=éçéìä~íáçå=çÑ=Öç~íë=ï~ë=ÅçãéçëÉÇ=çÑ=TUB=çÑ=ÑÉã~äÉë=~åÇ=OOB=çÑ=ã~äÉëK==

PKPKOK pÉñJÄóJ~ÖÉ=ëíêìÅíìêÉ=

tÉ=~ÇÇ=î~êá~ÄäÉ=age=Ñêçã=í~ÄäÉ=tabanim=áå=~êÖìãÉåí=formula=ëç=~ë=íç=ÖÉí=íÜÉ=ÇáëíêáÄìíáçå=Äó=
~ååì~ä=~ÖÉ=Åä~ëëK=tÉ=ëíçêÉ=íÜÉ=êÉëìäíë=áå=çÄàÉÅí=res=ëç=~ë=íç=ÄÉ=éäçííÉÇ=~ë=~=Öê~éÜW==
=
res <- stru(formula = ~ species + sex + age, data =  tabanim) 
res 
$tab 
   species sex     age      n  freq 
1      CAP   F       0    724 0.246 
2      CAP   F       1    323 0.110 
3      CAP   F       2    304 0.103 
4      CAP   F       3    329 0.112 
5      CAP   F       4    267 0.091 
6      CAP   F       5    166 0.056 
7      CAP   F       6     95 0.032 
8      CAP   F       7     65 0.022 
9      CAP   F       8     17 0.006 
10     CAP   F       9      4 0.001 
11     CAP   F      10      8 0.003 
12     CAP   F      12      2 0.001 
13     CAP   M       0    540 0.184 
14     CAP   M       1     59 0.020 
15     CAP   M       2     31 0.011 
16     CAP   M       3      3 0.001 
17     CAP   M       4      1 0.000 
18     CAP   M       6      1 0.000 

=
s~êá~ÄäÉ=freq=áå=í~ÄäÉ=tab=êÉÑäÉÅíë=êÉä~íáîÉ=ÑêÉèìÉåÅáÉë=Etab$freq=~äï~óë=ëìãë=íç=NFK=cÉã~äÉë=
~åÇ=ã~äÉë=ïáíÜ=Éñ~Åí=~ÖÉ=≤N=óÉ~ê=E~ÖÉ=Åä~ëë=MF=~ÅÅçìåíÉÇ=Ñçê=êÉëéÉÅíáîÉäó=OR=~åÇ=NUB=çÑ=íÜÉ=
Öç~íëK=qÜÉ=ã~ñáãìã=Éñ~Åí=~ÖÉ=ï~ë=NP=óÉ~êë=E~ÖÉ=Åä~ëë=NOF=Ñçê=ÑÉã~äÉë=~åÇ=T=óÉ~êë=E~ÖÉ=Åä~ëë=
SF=Ñçê=ã~äÉëK=låäó=ÑáîÉ=ã~äÉë=Ü~Ç=~å=Éñ~Åí=~ÖÉ=[P=óÉ~êëK==
=
tÉ=ìëÉ=ÑìåÅíáçå barchart=çÑ=o=íç=éäçí=íÜáë=ëÉñJÄóJ~ÖÉ=ÇáëíêáÄìíáçå=EéêçîáÇáåÖ=é~Åâ~ÖÉ=ä~ííáÅÉ=
áå=o=Ü~ë=ÄÉÉå=~Åíáî~íÉÇF=EcáÖìêÉ=NMFW==
=
barchart( 
    x = 100 * freq ~ age | sex, 
    layout = c(1, 2), 
    horizontal = FALSE, as.table = TRUE, 
    ylim = c(0, 30), 
    xlab = "Age class (year)", 
    ylab = "Proportion of animals (%)", 
    data = res$tab 
    ) 
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=

cáÖìêÉ=NMW=pÉñJÄóJ~ÖÉ=ÇáëíêáÄìíáçå=çÑ=íÜÉ=Öç~í=éçéìä~íáçå=áå=íÜÉ=Éñ~ãéäÉ=Em^a=éêçàÉÅí=NOãç=ëìêîÉó=áå=
káÖÉê=áå=gìåÉ=OMMSFK=^ÖÉ=Åä~ëë=M=ÅçãéêáëÉë=~åáã~äë=ïÜçëÉ=Éñ~Åí=~ÖÉ=ê~åÖÉë=Ñêçã=M=íç=N=óÉ~êEM=íç=NO=
ãçåíÜëFI=~ÖÉ=Åä~ëë=N=ÅçãéêáëÉë=~åáã~äë=ïÜçëÉ=Éñ~Åí=~ÖÉ=ê~åÖÉë=Ñêçã=[N=íç=O=óÉ~êë=E[NO=íç=OQ==
ãçåíÜëFI=ÉíÅK=

få=~ÇÇáíáçåI=ïÉ=êÉÅçããÉåÇ=Å~äÅìä~íáåÖ=íÜÉ=ë~ãÉ=ÇáëíêáÄìíáçå=ÅçåëáÇÉêáåÖ=çåäó=íÜÉ=~åáã~äë=
Äçêå=áå=íÜÉ=ëìêîÉóÉÇ=ÜÉêÇëI=íÜ~í=ÜçìëÉÜçäÇë=~êÉ=~ëëìãÉÇ=íç=ÄÉ=ÄÉííÉê=~Åèì~áåíÉÇ=ïáíÜK=fÑ=íÜáë=
áë=ëáÖåáÑáÅ~åíäó=ÇáÑÑÉêÉåí=Ñêçã=íÜÉ=ÇáëíêáÄìíáçå=~ë=ÅçãéìíÉÇ=Ñçê=~ää=íÜÉ=~åáã~äëI=íÜÉêÉ=ã~ó=ÄÉ=~=
êÉäá~Äáäáíó=áëëìÉ=áå=êÉä~íáçå=íç=~ÖÉ=Ç~í~=ÅçääÉÅíÉÇ=íÜêçìÖÜ=íÜÉ=ëìêîÉóK==
=
In our example, the two distributions are very similar:=
=
stru(formula = ~ species + sex + age, data = tabani m[tabanim$born == 1, ]) 
$tab 
   species sex     age      n  freq 
1      CAP   F       0    656 0.257 
2      CAP   F       1    260 0.102 
3      CAP   F       2    244 0.096 
4      CAP   F       3    261 0.102 
5      CAP   F       4    223 0.087 
6      CAP   F       5    141 0.055 
7      CAP   F       6     82 0.032 
8      CAP   F       7     52 0.020 
9      CAP   F       8     15 0.006 
10     CAP   F       9      2 0.001 
11     CAP   F      10      8 0.003 
12     CAP   F      12      1 0.000 
13     CAP   M       0    519 0.203 
14     CAP   M       1     53 0.021 
15     CAP   M       2     29 0.011 
16     CAP   M       3      3 0.001 
17     CAP   M       4      1 0.000 
18     CAP   M       6      1 0.000 

=



 PV=

PKQK jçêí~äáíóI=çÑÑí~âÉ=~åÇ=áåí~âÉ=ê~íÉë=

cçê=íÜÉëÉ=ê~íÉëI=ïÉ=êÉÅçããÉåÇ=íç=Öêçìé=íÜÉ=~ÖÉ=Åä~ëëÉëK=qÜáë=~ííÉåì~íÉë=íÜÉ=~ÖÉ=Åä~ëëáÑáÅ~íáçå=
ÉêêçêëK==
=
få=íÜÉ=Éñ~ãéäÉI=ïÉ=Å~äÅìä~íÉ=ê~íÉë=Äó=ëÉñ=Ñçê=íïç=~ÖÉ=ÖêçìéëW=LMÒ=êÉéêÉëÉåíë=Éñ~Åí=~ÖÉë=
ê~åÖáåÖ=Ñêçã=M=íç=N=óÉ~ê=EM=íç=NO=ãçåíÜëF=~åÇ=LNHL=íÜÉ=Éñ~Åí=~ÖÉë=[N=óÉ~ê=E[NO=ãçåíÜëFK=

PKQKNK jçêí~äáíó=

tÉ=ÖÉåÉê~íÉ=~=î~êá~ÄäÉ=agegroup=Ñçê=íÜÉëÉ=Öêçìéë=M=~å=NH=ìëáåÖ=ÑìåÅíáçå=ifelse=çÑ=oW=
=
tabmov$agegroup <- ifelse(tabmov$age == 0, 0, 1) 

==
tÉ=ìëÉ=ÑìåÅíáçå=exit=~åÇ=í~ÄäÉ=tabmovK=tÉ=Å~äÅìä~íÉ=ê~íÉë=Äó=ëÉñ=~åÇ=~ÖÉ=ÖêçìéK=tÉ=ëíçêÉ=
íÜÉ=êÉëìäíë=áå=çÄàÉÅí=resW=
=
res <- exit(formula = ~ species + sex + agegroup, d ata = tabmov, event = "DEA") 
res 
$tab 
  species sex agegroup   trisk nbevent     h  se.h 
1     CAP   F        0  596.75     148 0.248 0.020 
2     CAP   F        1 1556.25     122 0.078 0.007 
3     CAP   M        0  410.75     111 0.270 0.026 
4     CAP   M        1   99.50       4 0.040 0.020 

=
qÜÉ=Éëíáã~íÉÇ=ãçêí~äáíó=ê~íÉë=Ñçê=ÑÉã~äÉë=~åÇ=ã~äÉë=áå=~ÖÉ=Öêçìé=M=ïÉêÉ=MKOQU=~åÇ=MKOTM=
óÉ~êëÓNK=qÜçëÉ=Ñçê=~ÖÉ=Öêçìé=NH=ïÉêÉ=MKMTU=~åÇ=MKMQM=óÉ~êëÓNK=qç=éìêëìÉ=íÜÉ=~å~äóëáë=ÑìêíÜÉê=
ïçìäÇ=êÉèìáêÉ=íç=ëí~íáëíáÅ~ääó=íÉëí=íÜÉ=ÇáÑÑÉêÉåÅÉë=ÑçìåÇ=ÄÉíïÉÉå=íÜÉëÉ=Éëíáã~íÉëI=Ñçê=áåëí~åÅÉ=
ÄÉíïÉÉå=ã~äÉë=~åÇ=ÑÉã~äÉë=EÑçê=Éñ~ãéäÉë=çÑ=íÉëíë=ìåÇÉê=oI=ëÉÉ=iÉëåçÑÑ=Éí=~äKI=OMMT~I=ÄFK==
=
tÉ=ìëÉ=ÑìåÅíáçå=dotplot=çÑ=o=íç=éäçí=íÜÉ=ãçêí~äáíó=ê~íÉë=Äó=~ÖÉ=Öêçìé=EéêçîáÇáåÖ=íÜ~í=é~Åâ~ÖÉ=
ä~ííáÅÉ=áå=o=Ü~ë=ÄÉÉå=~Åíáî~íÉÇF=EcáÖìêÉ=NNFW=
 
dotplot( 
    x = 100 * h ~ agegroup, 
    groups = sex, auto.key = TRUE, 
    xlab = "Age group", 
    ylab = expression(paste("Mortality rate (year " ^-1, ")")), 
    data = res$tab 
    ) 

=
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=

cáÖìêÉ=NNW=jçêí~äáíó=ê~íÉë=Ñçê=~ÖÉ=Öêçìéë=M=EM=íç=NO=ãçåíÜëF=~åÇ=N
H
=E[=NO=ãçåíÜëF=çÑ=íÜÉ=Öç~í=

éçéìä~íáçå=áå=íÜÉ=Éñ~ãéäÉ=Em^a=NOãç=ëìêîÉó=áå=káÖÉêI=gìåÉ=OMMSFK=

PKQKOK lÑÑí~âÉ=

lÑÑí~âÉ=ê~íÉë=~êÉ=Å~äÅìä~íÉÇ=áå=íÜÉ=ë~ãÉ=ï~ó=~ë=ãçêí~äáíó=ê~íÉëI=Äìí=ïáíÜ=~=ÇáÑÑÉêÉåí=ÅçÇÉ=áå=
~êÖìãÉåí=eventK==
=
lîÉê~ää=çÑÑí~âÉ=ê~íÉë=~êÉ=çÄí~áåÉÇ=~ë=ÑçääçïëW==
=
exit(formula = ~ species + sex + agegroup, data = t abmov, event = "OFF") 
$tab 
  species sex agegroup   trisk nbevent     h  se.h 
1     CAP   F        0  596.75     161 0.270 0.021 
2     CAP   F        1 1556.25     229 0.147 0.010 
3     CAP   M        0  410.75     293 0.713 0.042 
4     CAP   M        1   99.50     104 1.045 0.102 

=
fí=áë=ÅÜ~ê~ÅíÉêáëíáÅ=çÑ=ëã~ää=êìãáå~åíë=íÜ~í=çÑÑí~âÉ=ê~íÉë=Ñçê=ã~äÉë=~êÉ=ãìÅÜ=ÜáÖÜÉê=íÜ~å=íÜçëÉ=
Ñçê=ÑÉã~äÉëK=cçê=áåëí~åÅÉ=áå=~ÖÉ=Öêçìé=NHI=Éëíáã~íÉÇ=çÑÑí~âÉ=ê~íÉë=ïÉêÉ=NKMQR=óÉ~êëÓN=Ñçê=ã~äÉë=
~åÇ=MKNQT=óÉ~êëÓN=Ñçê=ÑÉã~äÉëK==
=
qÜÉëÉ=ê~íÉë=Å~å=ÄÉ=ÄêçâÉå=Ççïå=Äó=íóéÉ=çÑ=çÑÑí~âÉK=cçê=áåëí~åÅÉI=íç=çÄí~áå=ëä~ìÖÜíÉêáåÖ=ê~íÉëI=
ÅçÇÉ=SLA=ëÜçìäÇ=ÄÉ=ëéÉÅáÑáÉÇ=áå=~êÖìãÉåí=eventW==
=
exit(formula = ~ species + sex + agegroup, data = t abmov, event = "SLA") 
$tab 
  species sex agegroup   trisk nbevent     h  se.h 
1     CAP   F        0  596.75      14 0.023 0.006 
2     CAP   F        1 1556.25      30 0.019 0.004 
3     CAP   M        0  410.75      60 0.146 0.019 
4     CAP   M        1   99.50      47 0.472 0.069 



 QN=

PKQKPK fåí~âÉ=

cìåÅíáçå=entry=áë=ìëÉÇ=àìëí=äáâÉ=exitK=cçê=áåëí~åÅÉI=ïÉ=Å~äÅìä~íÉ=çîÉê~ää=áåí~âÉ=ê~íÉë=ìëáåÖW==
=
entry(formula = ~ species + sex + agegroup, data = tabmov, event = "INT") 
$tab 
  species sex agegroup   trisk nbevent     h  se.h 
1     CAP   F        0  596.75      95 0.159 0.016 
2     CAP   F        1 1556.25      74 0.048 0.006 
3     CAP   M        0  410.75      25 0.061 0.012 
4     CAP   M        1   99.50      16 0.161 0.040 

=
qç=Éëíáã~íÉ=LåÉí=çÑÑí~âÉ=ê~íÉëÒ=EZ=çÑÑí~âÉ=J=áåí~âÉFI=Éëíáã~íÉë=ÇÉêáîÉÇ=Ñêçã=entry=Å~å=ÄÉ=
ëìÄíê~ÅíÉÇ=Ñêçã=íÜçëÉ=ÇÉêáîÉÇ=Ñêçã=exitK=cçê=áåëí~åÅÉW==
=
hoff <- exit(formula = ~ species + sex + agegroup, data = tabmov, event = "OFF")$tab 
hint <- entry(formula = ~ species + sex + agegroup,  data = tabmov, event = "INT")$tab 
data.frame( 
    agegroup = c(0, 1, 0, 1), 
    sex = c("F","F", "M", "M"), 
    hoff = hoff$h, 
    hint = hint$h, 
    hoff.net = hoff$h - hint$h 
    ) 
  agegroup sex  hoff  hint hoff.net 
1        0   F 0.270 0.159    0.111 
2        1   F 0.147 0.048    0.099 
3        0   M 0.713 0.061    0.652 
4        1   M 1.045 0.161    0.884 

=
qÜÉ=ë~ãÉ=êÉëìäí=Å~å=~äëç=ÄÉ=çÄí~áåÉÇ=ÇáêÉÅíäó=ìëáåÖ=ÑìåÅíáçå=exit=Eçåäó=ïÜÉå=event = ?OFF?F=
Äó=ìëáåÖ=~êÖìãÉåí=netW==
=
exit(formula = ~ species + sex + agegroup, data = t abmov, event = "OFF", net = 
TRUE) 
$tab 
  species sex agegroup   trisk nbevent     h  se.h 
1     CAP   F        0  596.75      66 0.111 0.014 
2     CAP   F        1 1556.25     155 0.100 0.008 
3     CAP   M        0  410.75     268 0.652 0.040 
4     CAP   M        1   99.50      88 0.884 0.094 

=

PKRK oÉéêçÇìÅíáçå=

^Äçêíáçåë=Ü~îÉ=åçí=ÄÉÉå=êÉÅçêÇÉÇ=áå=íÜÉ=m^a=ëìêîÉóK=tÉ=çåäó=ÇÉëÅêáÄÉ=Å~äÅìä~íáçåë=çÑ=
é~êíìêáíáçåI=éêçäáÑáÅ~Åó=~åÇ=ãçêíáå~í~äáíó=ê~íÉëK=få=~ÇÇáíáçåI=é~êáíó=çÑ=ÑÉã~äÉë=Ü~ë=åçí=ÄÉÉå=
êÉÅçêÇÉÇI=~åÇ=ïÉ=Çç=åçí=éêÉëÉåí=íÜÉ=êÉÖêÉëëáçå=ãÉíÜçÇ=Ñçê=Å~äÅìä~íáåÖ=é~êíìêáíáçå=ê~íÉëK=

PKRKNK m~êíìêáíáçå=ê~íÉ=

cçê=é~êíìêáíáçåëI=ïÉ=êÉÅçããÉåÇ=íç=ÅçåëáÇÉê=çåäó=çåÉ=~ÖÉ=ÖêçìéI=êÉÑÉêêÉÇ=~ë=LêÉéêçÇìÅíáîÉ=
ÑÉã~äÉëÒ=áå=íÜáë=Ü~åÇÄççâK=
=



 QO=

få=ëã~ää=êìãáå~åíëI=É~êäáÉëí=é~êíìêáíáçåë=çÅÅìê=íçï~êÇë=~ÖÉ=çÑ=åáåÉ=ãçåíÜëI=Äìí=ãçëí=çÅÅìê=
~ÑíÉê=NO=ãçåíÜëK=eÉêÉI=ïÉ=Éñ~ãáåÉ=çåäó=é~êíìêáíáçå=ê~íÉë=Ñçê=ÑÉã~äÉë=[NO=ãçåíÜëK=
=
tÉ=ìëÉ=ÑìåÅíáçå=partur=~åÇ=í~ÄäÉ=tabanimK=tÉ=ëÉäÉÅí=ÑÉã~äÉë=áå=~ÖÉ=Åä~ëëÉë=[ZN=EíÜáë=áë=~å=
~ééêçñáã~íáçå=Ñçê=êÉéêÉëÉåíáåÖ=ÑÉã~äÉë=[NO=ãçåíÜëX=~ééÉåÇáñ=PFW==
=
partur(formula = ~ species, data = tabanim[tabanim$ age >= 1, ]) 
$tab 
  species trisk nbevent     h  se.h 
1     CAP  1580    1289 0.816 0.021 

=
qÜÉ=Éëíáã~íÉÇ=é~êíìêáíáçå=ê~íÉ=ï~ë=MKUNS=óÉ~êëÓNK=qÜáë=ãÉ~åë=íÜ~í=~=ÑÉã~äÉ=íÜ~í=ï~ë=éêÉëÉåí=áå=
íÜÉ=éçéìä~íáçå=~ää=óÉ~ê=êçìåÇ=ÇÉäáîÉêÉÇ=MKUNS=íáãÉë=çå=~îÉê~ÖÉK=qÜÉ=ÅçêêÉëéçåÇáåÖ=~îÉê~ÖÉ=
áåíÉêî~ä=ÄÉíïÉÉå=é~êíìêáíáçåëI=ïÜáÅÜ=Å~å=ÄÉ=Éëíáã~íÉÇ=Äó=íÜÉ=êÉÅáéêçÅ~ä=çÑ=íÜÉ=é~êíìêáíáçå=
ê~íÉI=áë=PSRLMKUNS=Z=QQT=Ç~óëK==

PKRKOK mêçäáÑáÅ~Åó=ê~íÉ=

tÉ=ìëÉ=ÑìåÅíáçå=prolif=~åÇ=í~ÄäÉ=tabanimK=cìåÅíáçå=prolif=ÖÉåÉê~íÉë=í~ÄäÉ=tab=EÅçåí~áåáåÖ=
î~êá~ÄäÉ=nbborn=çÑ=åìãÄÉêë=çÑ=éêçÖÉåóI=ïÜÉíÜÉê=Äçêå=~äáîÉ=çê=ëíáääÄçêåëI=Ñçê=íÜÉ=î~êáçìë=
áåÇáîáÇì~ä=é~êíìêáíáçåëF=~åÇ=í~ÄäÉ=tab.summ=ëìãã~êáòáåÖ=î~êá~ÄäÉ=nbbornW==
=
prolif(formula = ~ species, data = tabanim) 
$tab 
     species nbborn 
1        CAP      2 
2        CAP      1 
3        CAP      2 
4        CAP      1 
5        CAP      2 
etc. 
 
$tab.summ 
  species    n  mean se.mean 
1     CAP 1300 1.207   0.012 

=
qÜÉ=~îÉê~ÖÉ=éêçäáÑáÅ~Åó=ê~íÉ=ï~ë=NKOMT=âáÇë=éÉê=é~êíìêáíáçåK==

PKRKPK jçêíáå~í~äáíó=

tÉ=ìëÉ=ÑìåÅíáçå=mortinat=~åÇ=í~ÄäÉ=tabanimW=
=
mortinat(formula = ~ species, data = tabanim) 
$tab 
  species nbborn nbstillborn     p  se.p 
1     CAP   1569          70 0.045 0.005 

=
jçêíáå~í~äáíó=ê~íÉ=ï~ë=QKRBK=^=LåÉí=éêçäáÑáÅ~ÅóÒ=EãÉ~å=åìãÄÉê=çÑ=éêçÖÉåó=Äçêå=~äáîÉ=éÉê=
é~êíìêáíáçåF=Å~å=ÄÉ=ÅçãéìíÉÇ=~ë=ÑçääçïëW=
=

EN=J=ãçêíáå~í~äáíó=ê~íÉF=ñ=éêçäáÑáÅ~Åó=ê~íÉ=Z=EN=J=MKMQRF=G=NKOMT=Z=NKNRPK=
=



 QP=

qÜáë=êÉëìäí=Å~å=ÄÉ=çÄí~áåÉÇ=ÇáêÉÅíäó=Äó=ìëáåÖ=~êÖìãÉåí=net=áå=prolifW==
=
prolif(formula = ~ species, data = tabanim, net = T RUE)$tab.summ 
  species    n  mean se.mean 
1     CAP 1300 1.153   0.013 

=

PKSK pìãã~êó=çÑ=íÜÉ=ÇÉãçÖê~éÜáÅ=Ä~ëÉäáåÉ=

^=íçí~ä=OQN=Öç~íë=ÜÉêÇë=Ó=ãÉ~å=ëáòÉ=NOKO=~åáã~äë=Ó=ïÉêÉ=ëìêîÉóÉÇ=Eãáå=Z=NKMX=ã~ñ=Z=RSKMX=
TR=B=çÑ=íÜÉëÉ=ÜÉêÇë=Ü~Ç=~=ãÉ~å=ëáòÉ=YNRKM=~åáã~äëFK=cÉã~äÉë=~ÅÅçìåíÉÇ=Ñçê=TU=B=çÑ=ÜÉêÇë=
~åÇ=àìîÉåáäÉë=EÑÉã~äÉë=~åÇ=ã~äÉë=≤NO=ãçåíÜëF=Ñçê=QP=BK=bñ~Åí=~ÖÉ=çÑ=ÇáÇ=åçí=ÉñÅÉÉÇ=NP=
óÉ~êë=áå=ÑÉã~äÉë=~åÇ=T=óÉ~êë=áå=ã~äÉë=E~ãçåÖ=ã~äÉëI=Éñ~Åí=~ÖÉ=[P=óÉ~êë=êÉéêÉëÉåíÉÇ=äÉëë=íÜ~å=
NBFK=
=
qÜÉ=çíÜÉê=é~ê~ãÉíÉêë=~êÉ=ëÜçïå=áå=q~ÄäÉ=RK=
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 QT=

PK ^Äçêíáçåë=~åÇ=é~êíìêáíáçåë=áå=ëìÄJèìÉëíáçåå~áêÉ=nN=

få=~=Öê~éÜ=íÜ~í=éäçíë=L~ÖÉ=~ë=~=ÑìåÅíáçå=çÑ=íáãÉÒI=êÉÑÉêêÉÇ=íç=~ë=~=iÉñáë=Çá~Öê~ã=EÉKÖKI=mêÉëë~íI=
NVUPFI=íÜÉ=éêÉîáçìë=íïÉäîÉ=ãçåíÜë=çÑ=íÜÉ=ÑÉã~äÉë=éêÉëÉåí=áå=~å=~ååì~ä=~ÖÉ=Åä~ëë=~í=íÜÉ=íáãÉ=
çÑ=íÜÉ=ëìêîÉó=Å~å=ÄÉ=éäçííÉÇ=Äó=~=é~ê~ääÉäçÖê~ã=EçêI=áå=íÜÉ=Å~ëÉ=çÑ=~ÖÉ=Åä~ëë=MI=~=íêá~åÖäÉF=
EcáÖìêÉ=NPFK=qÜÉëÉ=é~ê~ääÉäçÖê~ãë=~êÉ=êÉÑÉêêÉÇ=~ë=LîÉêíáÅ~ä=ÇÉãçÖê~éÜáÅ=ÇÉÅçãéçëáíáçå=ìåáíëÒ=
áå=iÉëåçÑÑ=Éí=~äK=EOMMTÄFK=qÜÉ=ë~ãÉ=å~ãÉ=áë=ìëÉÇ=áå=íÜáë=Ü~åÇÄççâK=aÉÅçãéçëáíáçå=ìåáíë=Ü~îÉ=
áåÇÉñÉë=Ñêçã=M=íç=iI=i=ÄÉáåÖ=íÜÉ=ã~ñáãìã=~ÖÉ=Eáå=óÉ~êëF=ÉåÅçìåíÉêÉÇ=áå=íÜÉ=ëìêîÉóK==
=
sÉêíáÅ~ä=ÇÉÅçãéçëáíáçå=ìåáí=à=êÉÑäÉÅíë=íÜÉ=Üáëíçêó=çîÉê=íÜÉ=éêÉîáçìë=íïÉäîÉ=ãçåíÜë=çÑ=~=ÑÉã~äÉ=
çÑ=~ÖÉ=Åä~ëë=à=EáKÉKI=çåÉ=ïáíÜ=~å=Éñ~Åí=~ÖÉ=ê~åÖáåÖ=Ñêçã=à=íç=à=H=N=óÉ~êëF=çå=íÜÉ=ëìêîÉó=Ç~íÉ=
EcáÖìêÉ=NPFK=få=Åçåíê~ëí=ïáíÜ=ÉåíêáÉë=~åÇ=Éñáíë=êÉÅçêÇÉÇ=áå=nO=~åÇ=nPI=é~êíìêáíáçåë=Eçê=
~ÄçêíáçåëF=êÉÅçêÇÉÇ=áå=nN=ÄÉäçåÖ=íç=îÉêíáÅ~ä=ìåáí=àI=~åÇ=åçí=Éñ~Åíäó=íç=íÜÉ=ëèì~êÉ=
ÅçêêÉëéçåÇáåÖ=íç=íÜÉ=LÑÉã~äÉë=Ü~îáåÖ=~å=Éñ~Åí=~ÖÉ=ÄÉíïÉÉå=à=~åÇ=à=H=N=ÄÉíïÉÉå=íáãÉ=í=~åÇ=
íáãÉ=í=H=NÒK===
=
få=NOãçI=íÜáë=éêçÄäÉã=áë=åÉÖäÉÅíÉÇ=ïÜÉå=Å~äÅìä~íáåÖ=é~êíìêáíáçå=ê~íÉë=ïáíÜ=Ñçêãìä~=Ü=Z=
ã

é~êíìêáíáçå
=L=q=Ñçê=íÜÉ=~ÖÉ=Öêçìé=LêÉéêçÇìÅíáîÉ=ÑÉã~äÉëÒK=cçê=áåëí~åÅÉI=áÑ=íÜÉ=êÉéêçÇìÅíáîÉ=ÑÉã~äÉë=

~êÉ=ÇÉÑáåÉÇ=Äó=íÜÉ=ÑÉã~äÉë=çÑ=Éñ~Åí=~ÖÉ=[Q=óÉ~êë=EQU=ãçåíÜëF=ÄÉíïÉÉå=íáãÉ=í=J=N=~åÇ=íáãÉ=íI=
íÜáë=~ÖÉ=Öêçìé=áë=~ëëáãáä~íÉÇ=íç=îÉêíáÅ~ä=ìåáíë=[ZQ=EïÜáäÉ=íÜÉ=áåÑÉêáçê=íêá~åÖäÉ=çÑ=íÜÉ=îÉêíáÅ~ä=
ìåáí=Q=ëÜçìäÇ=åçí=ÄÉ=ÅçìåíÉÇFK==
=

Time

E
xa

ct
 a

ge
 (

ye
ar

)

0

1

t = date of
the survey

t - 1 year

Age class 5

Unit 
0

2

3

4

5

6

Age class 3

Age class 4 at 
time of survey

Age class 2

Age class 1

Age class 0

Unit 
1

Unit 
2

Unit 
3

Unit 
5

Unit 
4

=

cáÖìêÉ=NPW=sÉêíáÅ~ä=ÇÉãçÖê~éÜáÅ=ÇÉÅçãéçëáíáçå=ìåáíë=ìëÉÇ=Ñçê=Å~äÅìä~íáåÖ=íÜÉ=~Äçêíáçå=~åÇ=é~êíìêáíáçå=
ê~íÉë=áå=NOãçK=råáí=à=êÉÑäÉÅíë=íÜÉ=êÉéêçÇìÅíáîÉ=Å~êÉÉê=çîÉê=íÜÉ=éêÉîáçìë=íïÉäîÉ=ãçåíÜë=çÑ=~=ÑÉã~äÉ=áå=
~ÖÉ=Öêçìé=à=EÉñ~Åí=~ÖÉ=ê~åÖáåÖ=Ñêçã=à=íç=à=H=N=óÉ~êëF=çå=íÜÉ=ëìêîÉó=Ç~íÉ=E~ë=~å=Éñ~ãéäÉI=ìåáí=Q=áë=
ÄçìåÇÉÇ=Äó=ÇçííÉÇ=äáåÉëFK=



 QU=

QK fåëí~ääáåÖ=o=~åÇ=é~Åâ~ÖÉ=íÇÉãçÖ=

tÉ=ÇÉëÅêáÄÉ=íïç=áåëí~ää~íáçå=éêçÅÉÇìêÉë=Ó=çåÉ=áë=~ìíçã~íáÅ=~åÇ=êÉÅçããÉåÇÉÇ=Ñçê=ÄÉÖáååÉêë=
áå=oI=~åÇ=íÜÉ=çíÜÉê=áë=ã~åì~äK==

QKNK ^ìíçã~íáÅ=áåëí~ää~íáçå=

qÜÉ=ÉñÉÅìí~ÄäÉ=ÑáäÉ=oëÉíìé|ÖÉ~ÇKÉñÉ=ï~ë=ÇÉîÉäçéÉÇ=Äó=`fo^aK=fí=Åçåí~áåë=íÜÉ=o=ëçÑíï~êÉI=
íÜÉ=é~Åâ~ÖÉ=íÇÉãçÖI=íÜÉ=é~Åâ~ÖÉ=ola_`=EÜííéWLLÅê~åK~íKêJéêçàÉÅíKçêÖLF=Ñçê=áãéçêíáåÖ=Ç~í~=áå=
íÜÉ=^ÅÅÉëë=«I=bñÅÉä=«I=ÉíÅK=Ñçêã~íë=íçÖÉíÜÉêI=~åÇ=çíÜÉê=o=é~Åâ~ÖÉë=íÜ~í=~êÉ=åçí=ëéÉÅáÑáÅ=íç=
íÜáë=Ü~åÇÄççâK==
=
açìÄäÉJÅäáÅâáåÖ=çå=íÜÉ=oëÉíìé|ÖÉ~ÇKÉñÉ=ÉñÉÅìí~ÄäÉ=ÑáäÉ=~ìíçã~íáÅ~ääó=áåëí~ääë=íÜÉ=o=ëçÑíï~êÉ=
~åÇ=íÜÉ=é~Åâ~ÖÉë=ãÉåíáçåÉÇ=~ÄçîÉ=áå=íÜÉ=ÇáêÉÅíçêó=`WymêçÖê~ã=cáäÉëyoyoJñKñKñI=ïÜÉêÉ=ñKñKñ=
áë=íÜÉ=îÉêëáçå=åìãÄÉê=Ñçê=íÜÉ=o=ëçÑíï~êÉ=áåëí~ääÉÇ=Äó=oëÉíìé|ÖÉ~ÇKÉñÉ=EÑçê=áåëí~åÅÉ=oJOKSKO=áë=
îÉêëáçå=OKSKO=çÑ=íÜÉ=ëçÑíï~êÉFK==
=
fÑ=íÜáë=áåëí~ää~íáçå=éêçÅÉÇìêÉ=áë=ìëÉÇI=é~Åâ~ÖÉ=íÇÉãçÖ=áë=äç~ÇÉÇ=EáKÉKI=~Åíáî~íÉÇF=~ìíçã~íáÅ~ääó=
ÉîÉêó=íáãÉ=íÜÉ=o=ëçÑíï~êÉ=áë=çéÉåÉÇ=Ó=íÜÉêÉ=áë=åç=åÉÉÇ=Ñçê=íÜÉ=ìëÉê=íç=äç~Ç=íÜÉ=é~Åâ~ÖÉ=
ã~åì~ääóI=ëÉÉ=ëÉÅíáçå=ÄÉäçïK==
=
`~ìíáçåW=oëÉíìé|ÖÉ~ÇKÉñÉ=áë=ìéÇ~íÉÇ=çå=~=êÉÖìä~ê=Ä~ëáëK=eçïÉîÉê=ìéÇ~íÉë=~êÉ=åçí=~äï~óë=
ÅçåÅçãáí~åí=ïáíÜ=íÜÉ=êÉäÉ~ëÉ=çÑ=~=åÉï=îÉêëáçå=çÑ=íÜÉ=o=ëçÑíï~êÉK=qÜÉ=o=ëçÑíï~êÉ=áåëí~ääÉÇ=Äó=
oëÉíìé|ÖÉ~ÇKÉñÉ=ã~ó=åçí=ÄÉ=íÜÉ=ãçëí=êÉÅÉåí=îÉêëáçå=~î~áä~ÄäÉ=~í=íÜÉ=çÑÑáÅá~ä=ëáíÉ=Ñçê=íÜÉ=
ëçÑíï~êÉ=EÜííéWLLïïïKêJéêçàÉÅíKçêÖLFK==

QKOK ^Çî~åÅÉÇ=fåëí~ää~íáçå=

^ë=~å=~äíÉêå~íáîÉ=íç=oëÉíìé|ÖÉ~ÇKÉñÉI=ãçêÉ=~Çî~åÅÉÇ=ìëÉêë=Å~å=ã~åì~ääó=áåëí~ää=íÜÉ=o=
ëçÑíï~êÉ=ÅçãéçåÉåíëK==
=
qÜÉ=áåëí~ää~íáçå=ÑáäÉ=Ñçê=íÜÉ=Ä~ëáÅ=o=ëçÑíï~êÉ=Å~å=ÄÉ=Ççïåäç~ÇÉÇ=ÇáêÉÅíäó=Ñêçã=íÜÉ=`o^k=é~ÖÉ=
çÑ=íÜÉ=o=éêçàÉÅí=ëáíÉ=J=ÜííéWLLïïïKêJéêçàÉÅíKçêÖL=E`o^k=áë=íÜÉ=~Åêçåóã=Ñçê=`çãéêÉÜÉåëáîÉ=o=
^êÅÜáîÉ=kÉíïçêâFK=få=~ÇÇáíáçå=íç=íÜÉ=Ä~ëáÅ=ëçÑíï~êÉI=~=ãáåáã~ä=êÉèìáêÉãÉåí=áë=íç=áåëí~ää=íÜÉ=
é~Åâ~ÖÉë=ola_`=~åÇ=íÇÉãçÖ=Ó=ola_`=Å~å=ÄÉ=Ççïåäç~ÇÉÇ=Ñêçã=íÜÉ=`o^k=é~ÖÉK==
=
m~Åâ~ÖÉë=Å~å=ÄÉ=áåëí~ääÉÇ=çåÅÉ=o=áë=çéÉå=ìëáåÖ=íÜÉ=ëÅêçääJÇçïå=ãÉåì=Lm~Åâ~ÖÉL=äçÅ~íÉÇ=~í=
íÜÉ=íçé=çÑ=íÜÉ=Lo=`çåëçäÉL=ïáåÇçïK==
=
tÜÉå=~Çî~åÅÉÇ=áåëí~ää~íáçå=áë=éÉêÑçêãÉÇI=é~Åâ~ÖÉ=íÇÉãçÖ=ãìëí=ÄÉ=äç~ÇÉÇ=ã~åì~ääó=ÉîÉêó=
íáãÉ=íÜÉ=o=ëçÑíï~êÉ=áë=~Åíáî~íÉÇK=fÑ=íÜÉ=é~Åâ~ÖÉ=Ü~ë=ÄÉÉå=áåëí~ääÉÇI=áí=Å~å=ÄÉ=äç~ÇÉÇ=ìëáåÖ=íÜÉ=
Lm~Åâ~ÖÉÒ=ëÅêçääJãÉåì=áå=íÜÉ=Lo=`çåëçäÉÒ=ïáåÇçï=çê=íÜêçìÖÜ=ÑìåÅíáçå=library=çÑ=o=EÑçê=
áåëí~åÅÉI=íÜÉ=Åçãã~åÇ=library(tdemog) =äç~Çë=íÜÉ=é~Åâ~ÖÉ=íÇÉãçÖFK==
=
=
=
=



 QV=

oÉÑÉêÉåÅÉë=

^ÖêÉëíáI=^KI=NVVMK=`~íÉÖçêáÅ~ä=Ç~í~=~å~äóëáëK=táäÉóK=
^áíâáåI=jKI=^åÇÉêëçåI=aKI=cê~åÅáëI=_KI=eáåÇÉI=gKI=NVUVK=pí~íáëíáÅ~ä=ãçÇÉääáåÖ=áå=difjK=

`ä~êÉåÇçå=mêÉëë=lñÑçêÇK=
^åÇÉêëçåI=aKoKI=_ìêåÜ~ãI=hKmKI=NVTSK=mçéìä~íáçå=çÑ=íÜÉ=j~ää~êÇK=sfK=qÜÉ=ÉÑÑÉÅí=çÑ=

Éñéäçáí~íáçå=çå=ëìêîáî~äK=oÉëëçìêÅÉ=mìÄäáÅ~íáçå=NOUK=råáíÉÇ=pí~íÉë=aÉé~êíãÉåí=çÑ=íÜÉ=
fåíÉêáçê=cáëÜ=~åÇ=táäÇäáÑÉ=pÉêîáÅÉ=t~ëÜáåÖíçå=aK`KI=rp^K=

_~éíáëíI=oKI=NVVOK=aÉêáî~íáçå=çÑ=ëíÉ~ÇóJëí~íÉ=ÜÉêÇ=éêçÇìÅíáîáíóK=^ÖêáÅK=póëíK=PVI=ORPJOTOK=
_ÉÄÉI=_KlKI=rÇçI=eKjKgKI=oçïä~åÇëI=dKgKI=qÜçêéÉI=tKI=OMMPK=pã~ääÜçäÇÉê=Ç~áêó=ëóëíÉãë=áå=íÜÉ=

hÉåó~=ÜáÖÜä~åÇëW=Å~ííäÉ=éçéìä~íáçå=Çóå~ãáÅë=ìåÇÉê=áåÅêÉ~ëáåÖ=áåíÉåëáÑáÅ~íáçåK=iáîK=
mêçÇK=pÅáK=UOI=ONNJOONK=

_ÉêÖçåòáåáI=gK`KI=NVVRK=^å~äóëÉ=Éí=éä~åáÑáÅ~íáçå=ÇÉë=Éñé¨êáÉåÅÉëW=äÉë=ÇáëéçëáíáÑë=Éå=ÄäçÅëK=
j~ëëçå=m~êáëK=

_ÉêíÜÉíJ_çåÇÉíI=gKI=_çååÉã~áêÉI=gKI=NVUSK=iD¨äÉî~ÖÉ=Ç~åë=ìåÉ=~ÖêáÅìäíìêÉ=Éå=íÉêê~ëëÉë=ÇÉë=
Ü~ìíÉë=ÅçääáåÉë=Üáã~ä~óÉååÉëW=p~äã¨=~ì=k¨é~äK=`~ÜK=oÉÅÜK=aÉîK=VJNMI=NONJNPOK=

`Üá~åÖI=`KiKI=NVUQK=qÜÉ=äáÑÉ=í~ÄäÉ=~åÇ=áíë=~ééäáÅ~íáçåK=oçÄÉêí=bK=hêáÉÖÉê=mìÄäáëÜáåÖ=`çãé~åó=
j~ä~Ä~êI=cäçêáÇ~K=

`fo^aJfbjsqI=NVUUK=o¨ëìäí~íë=ÇÉ=äDÉåèìÉíÉ=ëìê=ä~=ëáíì~íáçå=ÇÉ=äD¨äÉî~ÖÉ=ÄçîáåI=çîáå=Éí=
Å~éêáå=~ì=qÅÜ~ÇK==`fo^aJfbjsq=E`ÉåíêÉ=ÇÉ=`ççé¨ê~íáçå=fåíÉêå~íáçå~äÉ=Éå=oÉÅÜÉêÅÜÉ=
^ÖêçåçãáèìÉ=éçìê=äÉ=a¨îÉäçééÉãÉåíI=fåëíáíìí=ÇDbäÉî~ÖÉ=Éí=ÇÉ=j¨ÇÉÅáåÉ=s¨í¨êáå~áêÉ=
ÇÉë=é~óë=qêçéáÅ~ìñFI=j~áëçåëJ^äÑçêíI=cê~åÅÉK=

`fo^aJfbjsqI=NVUVK=iÉë=ÉåèìÆíÉë=ëìê=ä~=éêçÇìÅíáîáí¨=Çì=Ä¨í~áäK=cáÅÜÉ=qÉÅÜåáèìÉ=åøRK=
`fo^aJfbjsq=E`ÉåíêÉ=ÇÉ=`ççé¨ê~íáçå=fåíÉêå~íáçå~äÉ=Éå=oÉÅÜÉêÅÜÉ=^ÖêçåçãáèìÉ=
éçìê=äÉ=a¨îÉäçééÉãÉåíI=fåëíáíìí=ÇDbäÉî~ÖÉ=Éí=ÇÉ=j¨ÇÉÅáåÉ=s¨í¨êáå~áêÉ=ÇÉë=é~óë=
qêçéáÅ~ìñF=j~áëçåëJ^äÑçêíI=cê~åÅÉK=

`fo^aJfbjsqI=NVVMK=båèìÆíÉ=ëìê=ä~=éêçÇìÅíáîáí¨=Çì=ÅÜÉéíÉäW=~ééêçÅÜÉ=éäìêáÇáëéäáå~áêÉ=Ä~ë¨É=
ëìê=äÉ=ëìáîá=áåÇáîáÇìÉä=ÇÉë=~åáã~ìñK=cáÅÜÉ=qÉÅÜåáèìÉ=åøNNK=`fo^aJfbjsq=E`ÉåíêÉ=ÇÉ=
`ççé¨ê~íáçå=fåíÉêå~íáçå~äÉ=Éå=oÉÅÜÉêÅÜÉ=^ÖêçåçãáèìÉ=éçìê=äÉ=a¨îÉäçééÉãÉåíI=
fåëíáíìí=ÇDbäÉî~ÖÉ=Éí=ÇÉ=j¨ÇÉÅáåÉ=s¨í¨êáå~áêÉ=ÇÉë=é~óë=qêçéáÅ~ìñF=j~áëçåëJ^äÑçêíI=
cê~åÅÉK=

`çÅÜê~åI=tKdKI=NVVVK=p~ãéäáåÖ=íÉÅÜåáèìÉëK=táäÉó=kÉï=vçêâK=
`çääÉííI=aKI=OMMP~K=jçÇÉääáåÖ=Äáå~êó=Ç~í~K=`Ü~éã~å=C=e~ääL`o`=kÉï=vçêâK=
`çääÉííI=aKI=OMMPÄK=jçÇÉääáåÖ=ëìêîáî~ä=Ç~í~=áå=ãÉÇáÅ~ä=êÉëÉ~êÅÜK=`Ü~éã~å=C=e~ääL`o`=kÉï=

vçêâK=
`çñI=aKoKI=l~âÉëI=aKI=NVUQK=^å~äóëáë=çÑ=ëìêîáî~ä=Ç~í~K=`Ü~éã~å=~åÇ=e~ää=kÉï=vçêâK=
a~Öå¨äáÉI=mKI=NVUNK=mêáåÅáéÉë=ÇDÉñé¨êáãÉåí~íáçåëK=mêÉëëÉë=~ÖêçåçãáèìÉë=dÉãÄäçìñK=
ÇÉ=iÉÉìïI=mKkKI=jÅaÉêãçííI=gKgKI=iÉÄÄáÉI=pKeK_KI=NVVRK=jçåáíçêáåÖ=çÑ=äáîÉëíçÅâ=ÜÉ~äíÜ=~åÇ=

éêçÇìÅíáçå=áå=ëìÄJp~Ü~ê~å=^ÑêáÅ~K=mêÉîK=sÉíK=jÉÇK=ORI=NVRJONOK=
aìã~ëI=oKI=NVUMK=`çåíêáÄìíáçå=¶=äD¨íìÇÉ=ÇÉë=éÉíáíë=êìãáå~åíë=Çì=qÅÜ~ÇK=oÉîìÉ=bäÉîK=j¨ÇK=

î¨íK=m~óë=íêçéK=PPI=ONRJOPPK=
c~ìÖ≠êÉI=lKI=c~ìÖ≠êÉI=_KI=NVUSK=pìáîá=ÇÉ=íêçìéÉ~ìñ=Éí=Åçåíê∑äÉ=ÇÉ=éÉêÑçêã~åÅÉë=áåÇáîáÇìÉääÉë=

ÇÉë=éÉíáíë=êìãáå~åíë=Éå=ãáäáÉì=íê~ÇáíáçååÉä=~ÑêáÅ~áåK=^ëéÉÅíë=ã¨íÜçÇçäçÖáèìÉëK=oÉîìÉ=
bäÉîK=j¨ÇK=î¨íK=m~óë=íêçéK=PVI=OVJQMK=

c~ìÖ≠êÉI=lKI=jÉêäáåI=mKI=c~ìÖ≠êÉI=_KI=NVVNK=j¨íÜçÇçäçÖáÉ=ÇD¨î~äì~íáçå=ÇÉ=ä~=ë~åí¨=Éí=ÇÉ=ä~=
éêçÇìÅíáîáí¨=ÇÉë=éÉíáíë=êìãáå~åíë=Éå=^ÑêáèìÉW=äDÉñÉãéäÉ=Çì=p¨å¨Ö~äK=oÉîK=pÅáK=íÉÅÜK=
lÑÑK=áåíK=béáòK=NMI=NMPJNPMK=



 RM=

e~êóI=fKI=OMMQ~K=^ëëÉëëáåÖ=íÜÉ=ÉÑÑÉÅí=çÑ=ÅçåíêçääÉÇ=ëÉ~ëçå~ä=ÄêÉÉÇáåÖ=çå=ëíÉ~ÇóJëí~íÉ=
éêçÇìÅíáîáíó=çÑ=é~ëíçê~ä=Öç~í=ÜÉêÇë=áå=åçêíÜÉêå=hÉåó~K=^ÖêáÅK=póëíK=UNI=NRPJNTRK=

e~êóI=fKI=OMMQÄK=aÉêáî~íáçå=çÑ=ëíÉ~ÇóJëí~íÉ=ÜÉêÇ=éêçÇìÅíáîáíó=ìëáåÖ=~ÖÉJëíêìÅíìêÉÇ=éçéìä~íáçå=
ãçÇÉäë=~åÇ=ã~íÜÉã~íáÅ~ä=éêçÖê~ããáåÖK=^ÖêáÅK=póëíK=UNI=NPPJNROK=

eìííåÉêI=hKI=iÉáÇäI=hKI=mÑÉáÑÑÉêI=aKI=h~ë~ãÄ~ê~I=aKI=gÉêÉI=cK_KaKI=OMMNK=qÜÉ=ÉÑÑÉÅí=çÑ=~=
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