
` ~ é á í ~ ä = m ä ~ å å á å Ö N N P

`~éáí~ä=mä~ååáåÖ

lsbosfbt=lc=`^mfq^i=mi^kkfkd
_çëíçåÛë=ÑáîÉJóÉ~ê=ANKP=Äáääáçå=Å~éáí~ä=éä~åI=�qçÖÉíÜÉêI=

tÉ=`^kIÒ=áë=~å=áåîÉëíãÉåí=éêçÖê~ã=Ñçê=íÜÉ=`áíóÛë=ÑìíìêÉK=

qÜÉ=ìåÇÉêäóáåÖ=Ñê~ãÉïçêâ=Ñçê=íÜÉ=éä~å=ÉãéÜ~ëáòÉë=ENF=

íÜÉ=ëíê~íÉÖáÅ=ìëÉ=çÑ=áåÑê~ëíêìÅíìêÉ=íç=éêçãçíÉ=ÉÅçåçãáÅ=

ÇÉîÉäçéãÉåíI=åÉáÖÜÄçêÜççÇ=êÉîáí~äáò~íáçåI=èì~äáíó=

ÉÇìÅ~íáçåI=ÜÉ~äíÜ=Å~êÉI=~åÇ=éìÄäáÅ=ë~ÑÉíóI=EOF=

ÅçãéêÉÜÉåëáîÉ=éä~ååáåÖ=íç=ä~ó=íÜÉ=ÑçìåÇ~íáçå=Ñçê=ÑìíìêÉ=

ÖêçïíÜI=~åÇ=EPF=ÉÑÑÉÅíáîÉ=ÖçîÉêåãÉåí=ã~å~ÖÉãÉåí=íç=

ÇÉäáîÉê=åÉÅÉëë~êó=ãìåáÅáé~ä=ëÉêîáÅÉë=ÉÑÑáÅáÉåíäóK=

qÜÉ=éêçÖê~ã=å~ãÉ=�qçÖÉíÜÉêI=tÉ=`^kÒ=êÉáåÑçêÅÉë=íÜÉ=

áÇÉ~ë=íÜ~í=�`̀̀̀áíáÉë=^̂̂̂êÉ=kkkkÉáÖÜÄçêÜççÇëÒ=~åÇ=íÜ~í=íÜÉ=

Å~éáí~ä=éä~å=áë=~=ëíê~íÉÖáÅ=íççä=ëÜ~éÉÇ=Äó=ã~åó=Ü~åÇë=

~åÇ=ÇÉëáÖåÉÇ=íç=ÉåÜ~åÅÉ=íÜÉ=äáî~Äáäáíó=çÑ=~=Åáíó=íÜ~í=

Çê~ïë=ëíêÉåÖíÜ=Ñêçã=áíë=åÉáÖÜÄçêÜççÇëK==

qÜÉ=lÑÑáÅÉ=çÑ=_ìÇÖÉí=j~å~ÖÉãÉåí=El_jF=áë=

êÉëéçåëáÄäÉ=Ñçê=ã~å~ÖáåÖ=íÜÉ=`áíóÛë=Å~éáí~ä=éä~å=~åÇ=

ÄìÇÖÉíK=l_j=ÅççêÇáå~íÉë=íÜÉ=Éî~äì~íáçå=çÑ=Å~éáí~ä=

êÉèìÉëíëI=ÑçêÉÅ~ëíë=íÜÉ=íáãáåÖ=~åÇ=Ñáå~åÅá~ä=

êÉèìáêÉãÉåíë=çÑ=åÉï=ÅçåëíêìÅíáçå=~åÇ=êÉÜ~Äáäáí~íáçåI=

~åÇ=êÉÅçããÉåÇë=íÜÉ=~ääçÅ~íáçå=çÑ=ÅìêêÉåí=~åÇ=ÑìíìêÉ=

êÉëçìêÅÉë=Äó=ãçåáíçêáåÖ=Å~éáí~ä=ÉñéÉåÇáíìêÉëK

`~éáí~ä=mä~ååáåÖ=mêçÅÉëë
`~éáí~ä=åÉÉÇë=~åÇ=êÉëçìêÅÉ=~î~áä~Äáäáíó=~êÉ=~ëëÉëëÉÇ=

~ååì~ääó=íÜêçìÖÜ=~=Å~éáí~ä=éä~ååáåÖ=éêçÅÉëë=íÜ~í=êÉëìäíë=

áå=~=ÑáîÉJóÉ~ê=Å~éáí~ä=éä~åK==qÜÉ=Ñáêëí=óÉ~ê=çÑ=íÜÉ=

ëéÉåÇáåÖ=éä~å=áë=ÅçåëáÇÉêÉÇ=íÜÉ=`áíóÛë=Å~éáí~ä=ÄìÇÖÉíK=

bñéÉåÇáíìêÉë=~Ö~áåëí=íÜáë=ÄìÇÖÉí=~êÉ=ÅäçëÉäó=ãçåáíçêÉÇK==

qç=ÉãéÜ~ëáòÉ=íÜÉ=Ä~ä~åÅÉ=ÄÉíïÉÉå=åÉÉÇë=~åÇ=êÉëçìêÅÉ=

~î~áä~ÄáäáíóI=íÜÉ=ÄìÇÖÉí=ÇçÅìãÉåí=Eáå=sçäìãÉë=ff=~åÇ=

fffF=áåÅäìÇÉë=ÄçíÜ=Å~éáí~ä=~ìíÜçêáò~íáçåë=~åÇ=

ÉñéÉåÇáíìêÉ=éêçàÉÅíáçåë=Ñçê=É~ÅÜ=éêçàÉÅíK=

qÜÉ=~ååì~ä=Å~éáí~ä=éä~ååáåÖ=éêçÅÉëë=ÄÉÖáåë=ïáíÜ=~=

Å~éáí~ä=áãéêçîÉãÉåí=éêçàÉÅí=êÉèìÉëí=ëÅÜÉÇìäÉ=ïÜÉêÉ=~ää=

ÇÉé~êíãÉåíë=Ü~îÉ=~å=çééçêíìåáíó=íç=áÇÉåíáÑó=íÜÉáê=

Ñ~ÅáäáíóI=ÉèìáéãÉåíI=áåÑê~ëíêìÅíìêÉI=~åÇ=éä~ååáåÖ=åÉÉÇë=

áå=~=ëóëíÉã~íáÅ=ã~ååÉê=~åÇ=íç=Ñçêï~êÇ=íÜÉáê=éêçéçë~äë=

íç=l_j=Ñçê=ÑìåÇáåÖ=ÅçåëáÇÉê~íáçåK==qÜÉ=ÇÉîÉäçéãÉåí=çÑ=

ÇÉé~êíãÉåí=éêçàÉÅí=êÉèìÉëíë=ã~ó=áåîçäîÉ=ÄçíÜ=áåíÉêå~ä=

~ëëÉëëãÉåíë=çÑ=ÅìêêÉåí=åÉÉÇë=~ë=ïÉää=~ë=~=êÉîáÉï=çÑ=

ÉñíÉêå~ä=ÅçåëíáíìÉåí=êÉèìÉëíëK=

qÜÉ=ÇÉé~êíãÉåí~ä=êÉèìÉëíë=ãìëí=ÄÉ=ÅçãéêÉÜÉåëáîÉ=~åÇ=

ãÉÉí=~=íÜêÉëÜçäÇ=ÅêáíÉêá~=Éëí~ÄäáëÜÉÇ=É~ÅÜ=óÉ~êK=mêçàÉÅí=

êÉèìÉëíë=áåÅäìÇÉ=Åçëí=Éëíáã~íÉëI=ÇÉëÅêáéíáçåë=çÑ=íÜÉ=

éêçéçëÉÇ=ëÅçéÉ=çÑ=ïçêâI=ìëÉÑìä=äáÑÉ=ëí~íÉãÉåíëI=~åÇ=

éêçàÉÅí=àìëíáÑáÅ~íáçåë=êÉä~íÉÇ=íç=íÜÉ=éêáã~êó=ÅêáíÉêá~K

qÜÉ=íçí~ä=Åçëí=çÑ=~=éêçéçëÉÇ=éêçàÉÅí=ãìëí=~ÅÅçìåí=Ñçê=áíë=

ëÜçêíJíÉêã=~åÇ=äçåÖJíÉêã=ÉÑÑÉÅí=çå=íÜÉ=`áíóÛë=çéÉê~íáåÖ=

ÄìÇÖÉíK=^ÅÅçêÇáåÖäóI=éêçàÉÅí=êÉèìÉëíë=ãìëí=áåÅäìÇÉ=

áåÑçêã~íáçå=ÇÉëÅêáÄáåÖ=íÜÉ=éêçéçëÉÇ=éêçàÉÅíÛë=

~åíáÅáé~íÉÇ=ÉÑÑÉÅí=çå=éÉêëçååÉäI=ìíáäáíáÉëI=ã~áåíÉå~åÅÉI=

~åÇ=ëìééäó=Åçëíë=~ë=ïÉää=~ë=ÉñéÉÅíÉÇ=ÅÜ~åÖÉë=áå=ëÉêîáÅÉ=

ÇÉã~åÇ=çê=ÇÉäáîÉêó=çÑ=ÇÉé~êíãÉåí~ä=éêçÖê~ãëK==^ë=~=

éê~ÅíáÅ~ä=ã~ííÉêI=áí=áë=~ëëìãÉÇ=íÜ~í=ÅÉêí~áå=íóéÉë=çÑ=

éêçàÉÅíë=ëìÅÜ=~ë=ÉåÉêÖó=ÅçåëÉêî~íáçå=~åÇ=ÉåÉêÖó=

ÉÑÑáÅáÉåÅó=éêçàÉÅíë=EÉKÖK=ÜÉ~íáåÖ=ëóëíÉã=ìéÖê~ÇÉë=çê=êççÑ=

~åÇ=ïáåÇçï=êÉéä~ÅÉãÉåíëF=éêçîáÇÉ=çéÉê~íáåÖ=ÄìÇÖÉí=

ë~îáåÖëK=l_j=ïçêâë=ïáíÜ=ÇÉé~êíãÉåíë=íç=ãÉ~ëìêÉ=íÜÉëÉ=

ë~îáåÖëK

^ää=Å~éáí~ä=áãéêçîÉãÉåí=éêçàÉÅíë=êÉèìÉëíáåÖ=ÑìåÇáåÖ=

ÅçåëáÇÉê~íáçå=Ü~Ç=íç=ãÉÉí=~í=äÉ~ëí=çåÉ=çÑ=íÜÉ=ÑçääçïáåÖ=

íÜêÉëÜçäÇ=ÅêáíÉêá~W

• `çãéäáÉë=ïáíÜ=^ãÉêáÅ~åë=ïáíÜ=aáë~ÄáäáíáÉë=^Åí=

E^a^FX

• fãéêçîÉë=ÜÉ~äíÜ=~åÇ=ë~ÑÉíóX

• pìééçêíë=ÉÅçåçãáÅ=ÇÉîÉäçéãÉåíX

• båÜ~åÅÉë=ÖÉåÉê~ä=ÖçîÉêåãÉåí=ÉÑÑÉÅíáîÉåÉëëX

• jáíáÖ~íÉë=~å=ÉåîáêçåãÉåí~ä=Ü~ò~êÇX

• oÉëéçåÇë=íç=~=äÉÖ~äI=äÉÖáëä~íáîÉ=çê=~Çãáåáëíê~íáîÉ=

ã~åÇ~íÉX=çê

• mêÉëÉêîÉë=ÉñáëíáåÖ=ãìåáÅáé~ä=Ñ~ÅáäáíáÉëK

l_j=êÉîáÉïë=ëìÄãáëëáçåë=íç=ÇÉíÉêãáåÉ=íÜÉ=ÉñíÉåí=íç=

ïÜáÅÜ=éêáî~íÉ=éìêéçëÉë=çê=ÄÉåÉÑáíë=Éñáëí=Ñçê=É~ÅÜ=

éêçàÉÅíI=~=éêçÅÉëë=íÜ~í=~ääçïë=íÜÉ=`áíó=çÑ=_çëíçå=íç=

ã~áåí~áå=áíë=í~ñJÉñÉãéí=Ñáå~åÅáåÖ=ëí~íìëK

kÉï=Å~éáí~ä=êÉèìÉëíë=íÜ~í=~êÉ=êÉÅçããÉåÇÉÇ=Ñçê=ÑìåÇáåÖ=

~êÉ=éä~ÅÉÇ=áåíç=~=ãìäíáJóÉ~ê=ëéÉåÇáåÖ=éä~å=~äçåÖ=ïáíÜ=

éêçàÉÅíë=éêÉîáçìëäó=~ìíÜçêáòÉÇK==qÜÉ=ã~óçê=ëìÄãáíë=íÜÉ=

Å~éáí~ä=éä~å=íç=íÜÉ=Åáíó=ÅçìåÅáä=É~ÅÜ=óÉ~êK==qÜÉ=Åáíó=

ÅçìåÅáäI=áå=íìêåI=ÜçäÇë=éìÄäáÅ=ÜÉ~êáåÖë=íç=ÅçåëáÇÉê=

éêçàÉÅí=~ìíÜçêáò~íáçåëK==qÜáë=óÉ~êÛë=Å~éáí~ä=éä~å=
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áÇÉåíáÑáÉë=QTV=åÉï=~åÇ=ÅçåíáåìáåÖ=éêçàÉÅíë=~åÇ=

éêçéçëÉë=ANNQKO=ãáääáçå=áå=åÉï=éêçàÉÅí=~ìíÜçêáò~íáçåëK=

cáå~åÅáåÖ=íÜÉ=cvMTJcvNN=`~éáí~ä=mä~å
cáå~åÅáåÖ=Ñçê=íÜÉ=Å~éáí~ä=éä~å=ÅçãÉë=Ñêçã=dÉåÉê~ä=

lÄäáÖ~íáçå=ÄçåÇëI=ëí~íÉ=~åÇ=ÑÉÇÉê~ä=ÑìåÇëI=íêìëí=ÑìåÇëI=

~åÇ=çíÜÉê=ÑìåÇëK=qÜÉëÉ=ëçìêÅÉë=~êÉ=ÇÉëÅêáÄÉÇ=ÄÉäçïK

dÉåÉê~ä=lÄäáÖ~íáçå=EdKlKF=_çåÇë=

dÉåÉê~ä=çÄäáÖ~íáçå=ÄçåÇë=êÉéêÉëÉåí=STKMB=çÑ=~ää=éêçàÉÅí=

ÑìåÇáåÖK==qÜáë=óÉ~êÛë=éä~å=~ëëìãÉë=ARMM=ãáääáçå=áå=åÉï=

ÖÉåÉê~ä=çÄäáÖ~íáçå=ÄçêêçïáåÖë=çîÉê=íÜÉ=åÉñí=ÑáîÉ=óÉ~êë=íç=

ëìééçêí=çåÖçáåÖ=Å~éáí~ä=åÉÉÇëK==

pí~íÉ=~åÇ=cÉÇÉê~ä=cìåÇë=

cìåÇë=Ñçê=Å~éáí~ä=Ñáå~åÅáåÖ=~êÉ=ÅìêêÉåíäó=Éëíáã~íÉÇ=~í=

ANVPKR=ãáääáçå=Ñêçã=ëí~íÉ=éêçÖê~ãë=~åÇ=ANOVKS=ãáääáçå=

Ñêçã=ÑÉÇÉê~ä=éêçÖê~ãëK=péÉÅáÑáÅ=Ñáå~åÅáåÖ=éêçÖê~ãë=

éêçîáÇÉ=âÉó=êÉëçìêÅÉë=Ñçê=_çëíçåÛë=Å~éáí~ä=éä~åK=

mêçÖê~ãë=áåÅäìÇÉ=íÜÉ=pÅÜççä=_ìáäÇáåÖ=^ëëáëí~åÅÉ=

éêçÖê~ãI=`Ü~éíÉê=VMI=íÜÉ=qê~åëéçêí~íáçå=fãéêçîÉãÉåí=

mêçÖê~ãI=~åÇ=íÜÉ=j~ëë~ÅÜìëÉííë=t~íÉê=mçääìíáçå=

^Ä~íÉãÉåí=qêìëíK

pÅÜççä=_ìáäÇáåÖ=^ëëáëí~åÅÉ=mêçÖê~ãW=qÜÉ=pÅÜççä=_ìáäÇáåÖ=

^ëëáëí~åÅÉ=Ep_^F=éêçÖê~ãI=~ÇãáåáëíÉêÉÇ=Äó=íÜÉ=

j~ëë~ÅÜìëÉííë=pÅÜççä=_ìáäÇáåÖ=^ìíÜçêáíóI=áë=~å=

áãéçêí~åí=êÉîÉåìÉ=ëçìêÅÉ=Ñçê=ëÅÜççä=êÉåçî~íáçå=~åÇ=

ÅçåëíêìÅíáçåK==få=gìäó=OMMMI=íÜÉ=pí~íÉ=äÉÖáëä~íìêÉ=

êÉéÉ~äÉÇ=íÜÉ=ÑçêãÉê=ëÅÜççä=ÄìáäÇáåÖ=~ëëáëí~åÅÉ=éêçÖê~ã=

~åÇ=Éå~ÅíÉÇ=`Ü~éíÉê=TM_=çÑ=íÜÉ=dÉåÉê~ä=i~ïëK==qÜÉ=

êÉáãÄìêëÉãÉåí=ê~íÉë=ìåÇÉê=`Ü~éíÉê=TM_=ê~åÖÉ=Ñêçã=

RMB=íç=VMBK

få=gìäó=OMMQI=íÜÉ=dçîÉêåçê=ëáÖåÉÇ=áåíç=ä~ï=~å=~Åí=

ÅêÉ~íáåÖ=íÜÉ=j~ëë~ÅÜìëÉííë=pÅÜççä=_ìáäÇáåÖ=^ìíÜçêáíó=

Ejp_^F=ïÜáÅÜ=êÉéä~ÅÉÇ=íÜÉ=ëí~íÉ=aÉé~êíãÉåí=çÑ=

bÇìÅ~íáçå=~ë=íÜÉ=ã~å~ÖÉê=çÑ=íÜÉ=p_^=éêçÖê~ãK==qÜÉ=

^ìíÜçêáíó=~ëëìãÉÇ=êÉëéçåëáÄáäáíó=Ñçê=íÜÉ=é~óãÉåí=çÑ=

ÉñáëíáåÖ=p_^=éêçÖê~ã=ÅçããáíãÉåíë=~åÇ=ïáää=êÉîáÉï=~åÇ=

éêáçêáíáòÉ=ÑìíìêÉ=éêçàÉÅí=êÉèìÉëíëI=~äíÜçìÖÜ=~í=~=äçïÉê=

ê~åÖÉ=çÑ=êÉáãÄìêëÉãÉåí=ê~íÉë=EQMBJUMB=ê~íÜÉê=íÜ~å=

RMBJVMBFK=kç=åÉï=éêçàÉÅí=êÉèìÉëíë=ïáää=ÄÉ=~ÅÅÉéíÉÇ=

ìåíáä=gìäó=OMMTK=oÉáãÄìêëÉãÉåíë=Ñçê=éêçàÉÅíë=éêÉîáçìëäó=

~ééêçîÉÇ=ïáää=ÅçåíáåìÉ=çå=ÉñáëíáåÖ=ëÅÜÉÇìäÉëK=mêçàÉÅíë=

çå=íÜÉ=p_^=éêáçêáíó=ï~áíáåÖ=äáëí=ïáää=êÉÅÉáîÉ=äìãéJëìã=

é~óãÉåíë=Ñêçã=íÜÉ=ëí~íÉ=Äó=cvMVK

få=g~åì~êó=OMMSI=íÜÉ=`áíó=êÉÅÉáîÉÇ=~=äìãéJëìã=é~óãÉåí=

íçí~äáåÖ=AVPKT=ãáääáçå=Ñêçã=íÜÉ=jp_^=Ñçê=~ééêçîÉÇ=

éêçàÉÅí=Åçëíë=Ñçê=íÜêÉÉ=çÑ=íÜÉ=Ñçìê=`áíó=çÑ=_çëíçå=ëÅÜççäë=

çå=íÜÉ=éêáçêáíó=ï~áíáåÖ=äáëíK=qÜÉ=`áíó=~ééäáÉÇ=íÜáë=

é~óãÉåí=íçï~êÇë=íÜÉ=ÇÉÄí=ëÉêîáÅÉ=ÇìÉ=çå=åçíÉë=áëëìÉÇ=

eáÖÜäáÖÜíë=çÑ=íÜÉ=cvMTJNN
`~éáí~ä=mä~å

fåîÉëí=áå=fåÑê~ëíêìÅíìêÉ

mìÄäáÅ=tçêâë
_É~Åçå=píêÉÉí
`áíóï~äâë
oç~Ç=oÉëìêÑ~ÅáåÖ=~åÇ=oÉÅçåëíêìÅíáçå
qê~ÑÑáÅ=páÖå~ä=~åÇ=p~ÑÉíó=wçåÉ=fãéêçîÉãÉåíë

_çëíçå=`ÉåíÉê=Ñçê=vçìíÜ=C=c~ãáäáÉë
oçëäáåÇ~äÉ=`çããìåáíó=`ÉåíÉê=`çåëíêìÅíáçå
eóÇÉ=m~êâ=`çããìåáíó=`ÉåíÉê=`çåëíêìÅíáçå
oÉéä~ÅÉ=oççÑë=~í=qÜêÉÉ=`çããìåáíó=`ÉåíÉêë
`ìêäÉó=`çããìåáíó=`ÉåíÉê

iáÄê~êó=aÉé~êíãÉåí
kÉï=dêçîÉ=e~ää=_ê~åÅÜ=iáÄê~êó
kÉï=j~íí~é~å=_ê~åÅÜ=iáÄê~êó
kÉï=oççÑë=~í=pÉîÉå=_ê~åÅÜÉë
jÅháã=mÜ~ëÉ=ff=a

m~êâë=~åÇ=oÉÅêÉ~íáçå=aÉé~êíãÉåí
kÉï=mä~ó=bèìáéãÉåí
_~ää=cáÉäÇ=~åÇ=mä~óáåÖ=`çìêí=oÉåçî~íáçåë
kÉï=póåíÜÉíáÅ=qìêÑ=cáÉäÇë=~í=b~ëí=_çëíçå=
jÉãçêá~ä=m~êâI=`Ü~êäÉëíçïå=eáÖÜ=pÅÜççäI=
`Éóäçå=m~êâ=~åÇ=kçóÉë=mä~óÖêçìåÇ==

fåîÉëí=áå=bÇìÅ~íáçå
_ìêâÉ=eáÖÜ=pÅÜççä=^ÇÇáíáçå
`äÉîÉä~åÇ=pÅÜççä
eÉãÉåï~ó=pÅÜççä
aÉ~êÄçêå=pÅÜççä
nìáåÅó=rééÉê=máäçí=pÅÜççä
oìëëÉíí=oç~Ç=pÅÜççä
pÅÜççä=v~êÇ=fãéêçîÉãÉåíë=

mêçãçíÉ=mìÄäáÅ=p~ÑÉíó=C=mìÄäáÅ=eÉ~äíÜ
cáêÉ=qêìÅâë
kÉï=cáêÉ=qê~áåáåÖ=páãìä~íçê
kÉï=`Ü~êäÉëíçïå=mçäáÅÉ=pí~íáçå
oÉåçî~íáçå=tçêâ=~í=O=mçäáÅÉ=pí~íáçåë
`êáíáÅ~ä=oÉé~áêë=~í=î~êáçìë=äçÅ~íáçåë
fåÑê~ëíêìÅíìêÉ=fãéêçîÉãÉåíë=~í=içåÖ=fëä~åÇ

pìééçêí=kÉáÖÜÄçêÜççÇ=aÉîÉäçéãÉåí
`êçëëêç~Çë=fåáíá~íáîÉ
açêÅÜÉëíÉê=^îÉåìÉ
kÉï=aìÇäÉó=pèì~êÉ=lÑÑáÅÉ=_ìáäÇáåÖ
e~êÄçêï~äâ
j~îÉêáÅâ=d~êÇÉåë
kÉáÖÜÄçêÜççÇ=_ìëáåÉëë=aáëíêáÅíë=fãéêçîÉãÉåíë
píê~åÇ=qÜÉ~íÉê=fãéêçîÉãÉåíë
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éêÉîáçìëäó=Äó=íÜÉ=`áíó=íç=Ñáå~åÅÉ=íÜÉ=éêçàÉÅíë=~åÇ=ïÜáÅÜ=

Å~ãÉ=ÇìÉ=çå=cÉÄêì~êó=NI=OMMSK==`çåëíêìÅíáçå=Ü~ë=ÄÉÉå=

ÅçãéäÉíÉÇ=çå=~ää=íÜêÉÉ=ëÅÜççäëK=qÜÉ=`áíó=ÉñéÉÅíë=íç=

ÅçããÉåÅÉ=ÅçåëíêìÅíáçå=çå=íÜÉ=ÑçìêíÜ=éêçàÉÅí=çå=íÜÉ=

jp_Û̂ë=éêáçêáíó=äáëíI=_ìêâÉ=eáÖÜ=pÅÜççäI=áå=íÜÉ=åÉ~ê=

íÉêãI=~åÇ=áë=ÅìêêÉåíäó=áå=åÉÖçíá~íáçåë=ïáíÜ=íÜÉ=jp_^=

êÉÖ~êÇáåÖ=íÜÉ=íáãáåÖ=~åÇ=ã~ååÉê=áå=ïÜáÅÜ=Öê~åí=

é~óãÉåíë=ïáää=ÄÉ=ã~ÇÉ=íç=êÉáãÄìêëÉ=éêçàÉÅí=ÅçëíëK=cçê=

íÜÉ=éÉêáçÇ=cvMTJNN=íçí~ä=é~óãÉåíë=Ñêçã=íÜÉ=ëí~íÉ=~êÉ=

Éëíáã~íÉÇ=~í=ATNKQ=ãáääáçåK

`Ü~éíÉê=VM=cìåÇëWWWW=^ÇãáåáëíÉêÉÇ=Äó=íÜÉ=j~ëë~ÅÜìëÉííë=

eáÖÜï~ó=aÉé~êíãÉåíI=`Ü~éíÉê=VM=ÑìåÇë=~êÉ=~ääçÅ~íÉÇ=Äó=

Ñçêãìä~=íÜêçìÖÜ=ëí~íÉ=ÄçåÇ=~ìíÜçêáò~íáçåë=~åÇ=íÜêçìÖÜ=

íÜÉ=ëí~íÉ=ÄìÇÖÉí=íç=~ää=ÅáíáÉë=~åÇ=íçïåë=áå=íÜÉ=

`çããçåïÉ~äíÜK=_~ëÉÇ=çå=ÅìêêÉåí=~ääçÅ~íáçåëI=AUKR=

ãáääáçå=áå=`Ü~éíÉê=VM=ÑìåÇë=Ü~îÉ=ÄÉÉå=éêçîáÇÉÇ=

~ååì~ääóK

qê~åëéçêí~íáçå=fãéêçîÉãÉåí=mêçÖê~ã=EqfmFW=qÜÉ=

qê~åëéçêí~íáçå=fãéêçîÉãÉåí=mêçÖê~ã=áë=~=ëí~íÉïáÇÉ=

êç~Ç=~åÇ=ÄêáÇÖÉ=ÅçåëíêìÅíáçå=~ÇîÉêíáëÉãÉåí=éêçÖê~ã=

ÇÉîÉäçéÉÇ=ìåÇÉê=íÜÉ=ã~å~ÖÉãÉåí=çÑ=íÜÉ=

`çããçåïÉ~äíÜ=çÑ=j~ëë~ÅÜìëÉííë=bñÉÅìíáîÉ=lÑÑáÅÉ=çÑ=

qê~åëéçêí~íáçå=~åÇ=`çåëíêìÅíáçå=Eblq`FK==fí=áåÅäìÇÉë=

ÄçíÜ=äçÅ~ääó=çïåÉÇ=êç~Çë=~åÇ=ÄêáÇÖÉë=~ë=ïÉää=~ë=ëí~íÉ=

çïåÉÇ=êç~Çë=~åÇ=ÄêáÇÖÉëK==qÜÉ=qfmÛë=ÑìåÇáåÖ=ëçìêÅÉë=

áåÅäìÇÉ=ëí~íÉ=áëëìÉÇ=ÖÉåÉê~ä=çÄäáÖ~íáçå=ÄçåÇë=~åÇ=

ÑÉÇÉê~ä=ÑìåÇë=ã~ÇÉ=~î~áä~ÄäÉ=íÜêçìÖÜ=íÜÉ=p~ÑÉI=

^ÅÅçìåí~ÄäÉI=cäÉñáÄäÉ=~åÇ=bÑÑáÅáÉåí=qê~åëéçêí~íáçå=

bèìáíó=^ÅíW=^=iÉÖ~Åó=Ñçê=rëÉêë=Ep^cbqb^=irFK=

p^cbqb^=ir=áë=~ìíÜçêáòÉÇ=Äó=`çåÖêÉëë=íÜêçìÖÜ=ÑÉÇÉê~ä=

ÑáëÅ~ä=óÉ~ê=cvMVK==pí~íÉ=ÇÉé~êíãÉåíë=áåÅäìÇáåÖ=íÜÉ=

j~ëë~ÅÜìëÉííë=eáÖÜï~ó=aÉé~êíãÉåí=EjeaFI=íÜÉ=

j~ëë~ÅÜìëÉííë=_~ó=qê~åëéçêí~íáçå=^ìíÜçêáíó=Ej_q^F=

~åÇ=íÜÉ=j~ëë~ÅÜìëÉííë=qìêåéáâÉ=^ìíÜçêáíó=Ejq^F=ìëÉ=

íÜÉ=qfm=íç=ã~å~ÖÉ=íÜÉ=ÄáÇÇáåÖ=~åÇ=~ï~êÇáåÖ=çÑ=ëí~íÉ=

ÅçåëíêìÅíáçå=éêçàÉÅíëK===

j~ëë~ÅÜìëÉííë=t~íÉê=mçääìíáçå=^Ä~íÉãÉåí=qêìëí=Ejtm^qFW

qÜÉ=j~ëë~ÅÜìëÉííë=t~íÉê=mçääìíáçå=^Ä~íÉãÉåí=qêìëí=áë=

~=ëí~íÉïáÇÉ=êÉîçäîáåÖ=ÑìåÇ=íÜ~í=~ÇÇêÉëëÉë=åÉÅÉëë~êó=

ÉåîáêçåãÉåí~ä=~Åíáçåë=çìíäáåÉÇ=áå=íÜÉ=ÑÉÇÉê~ä=`äÉ~å=

t~íÉê=^ÅíK==ANPKQ=ãáääáçå=ï~ë=áåÅäìÇÉÇ=áå=~å=lÅíçÄÉê=

NVVV=jtm^q=ÄçåÇ=áëëìÉ=íç=Å~é=íÜÉ=ÑçêãÉê=d~êÇåÉê=

píêÉÉí=ä~åÇÑáää=~ë=~=åçåJéçáåí=ëçìêÅÉ=çÑ=ï~íÉê=éçääìíáçå=

~åÇ=íç=ÅêÉ~íÉ=jáääÉååáìã=m~êâK==_çëíçå=ïáää=êÉé~ó=íÜÉ=

jtm^q=Ñçê=íÜÉëÉ=ÉëëÉåíá~ääó=òÉêç=áåíÉêÉëí=ÄçåÇ=ÑìåÇë=

çîÉê=íïÉåíó=óÉ~êëK===

qêìëí=cìåÇë=

qÜÉ=`áíóÛë=qêÉ~ëìêó=aÉé~êíãÉåí=ã~å~ÖÉë=íêìëí=ÑìåÇë=

~åÇ=ÄÉèìÉëíë=Ñêçã=éêáî~íÉ=ÅáíáòÉåë=ÇÉÇáÅ~íÉÇ=íç=

_çëíçåÛë=éìÄäáÅ=ëé~ÅÉëK=dê~åíë=Ñêçã=íÜÉ=bÇï~êÇ=

fåÖÉêëçää=_êçïåÉ=qêìëí=cìåÇ=Ü~îÉ=ÄÉÉå=ìëÉÇ=Ñçê=íÜÉ=

êÉëíçê~íáçå=çÑ=åÉáÖÜÄçêÜççÇ=é~êâëI=ëÅÜççäó~êÇëI=~åÇ=

éìÄäáÅ=ëé~ÅÉëK=qÜÉ=dÉçêÖÉ=oçÄÉêí=tÜáíÉ=cìåÇ=áë=ìëÉÇ=íç=

ëìééçêí=Ñ~ÅáäáíáÉë=çïåÉÇ=Äó=íÜÉ=cìåÇK

líÜÉê=cìåÇë=

qÜÉ=`áíó=ìëÉë=ÑìåÇë=áåÅäìÇáåÖ=íÜÉ=píêÉÉí=léÉåáåÖ=

^ÅÅçìåí=~åÇ=pìêéäìë=mêçéÉêíó=cìåÇ=íç=Ñáå~åÅÉ=Å~éáí~ä=

éêçàÉÅíëK=mêáî~íÉ=Ççåçêë=~äëç=éêçîáÇÉ=ëçãÉ=ÑìåÇáåÖ=Ñçê=

Å~éáí~ä=éêçàÉÅíëK=qÜÉëÉ=ëçìêÅÉë=çÑ=Å~éáí~ä=Ñáå~åÅáåÖ=~êÉ=

ÅìêêÉåíäó=Éëíáã~íÉÇ=~í=ANNNKO=ãáääáçåK=

bñéÉåÇáíìêÉë
`~éáí~ä=ÉñéÉåÇáíìêÉë=íçí~äÉÇ=AVNKP=ãáääáçå=áå=cvMRK=

bñéÉåÇáíìêÉë=áåÅäìÇÉ=ASRKT=ãáääáçå=Ñçê=ÖÉåÉê~ä=

çÄäáÖ~íáçå=ÄçåÇ=ëéÉåÇáåÖI=AORKN=ãáääáçå=Ñêçã=î~êáçìë=

Öê~åíë=~åÇ=çíÜÉê=ëçìêÅÉëI=~åÇ=~ééêçñáã~íÉäó=ARNNIMMM=

íç=ÅçãéäÉíÉ=íÜêÉÉ=ëÅÜççä=ÅçåëíêìÅíáçå=éêçàÉÅíëK=pÅÜççä=

éêçàÉÅíë=ÅçãéäÉíÉÇ=çê=ìåÇÉêï~ó=áåÅäìÇÉÇ=íÜÉ=êÉçéÉåáåÖ=

çÑ=íÜÉ=táåëÜáé=pÅÜççä=~åÇ=~=ã~àçê=êÉåçî~íáçå=íç=íÜÉ=

eçää~åÇ=pÅÜççäK==qÜÉ=`áíó=Ü~ë=ÅçãéäÉíÉÇ=çê=åÉ~êäó=

ÅçãéäÉíÉÇ=ïçêâ=~í=ÉáÖÜí=Äê~åÅÜ=äáÄê~êáÉë=íÜ~í=ÄÉÖ~å=áå=

cvMQK=qÜÉ=m~êâë=aÉé~êíãÉåí=ÅçåíáåìÉÇ=áíë=éêçÖê~ã=çÑ=

êÉéä~ÅáåÖ=éä~óäçí=ÉèìáéãÉåí=~åÇ=êÉÑìêÄáëÜáåÖ=Ä~ää=ÑáÉäÇë=

~åÇ=éä~óáåÖ=ÅçìêíëK=få=~ÇÇáíáçåI=íÜÉ=`áíó=~ÅèìáêÉÇ=~å=

áåÇìëíêá~ä=ÄìáäÇáåÖ=äçÅ~íÉÇ=áå=tÉëí=oçñÄìêó=Ñçê=ìëÉ=~ë=~=

ÅçääÉÅíáçå=ëíçê~ÖÉ=Ñ~Åáäáíó=Ñçê=íÜÉ=_çëíçå=mìÄäáÅ=iáÄê~êó=

~åÇ=íÜÉ=`áíó=çÑ=_çëíçå=^êÅÜáîÉë=~åÇ=oÉÅçêÇë=

j~å~ÖÉãÉåí=`ÉåíÉêK==låÅÉ=êÉåçî~íÉÇI=íÜÉ=Ñ~Åáäáíó=ïáää=

Éå~ÄäÉ=íÜÉ=`áíó=íç=ÅçåëçäáÇ~íÉ=áíë=ã~íÉêá~äë=ÅçääÉÅíáçå=

~åÇ=éìÄäáÅ=êÉÅçêÇë=íÜ~í=~êÉ=ÅìêêÉåíäó=ëíçêÉÇ=~í=ãìäíáéäÉ=

ëáíÉëK

qçí~ä=Å~éáí~ä=ÉñéÉåÇáíìêÉë=áå=cvMS=~êÉ=ÑçêÉÅ~ëí=~í=

ANMTKP=ãáääáçåK=qÜÉ=Éëíáã~íÉ=áåÅäìÇÉë=AVP=ãáääáçå=Ñçê=

ÖÉåÉê~ä=çÄäáÖ~íáçå=ÄçåÇ=ëéÉåÇáåÖ=~åÇ=ANOKO=ãáääáçå=

Ñêçã=î~êáçìë=Öê~åí=éêçÖê~ãëI=áåÅäìÇáåÖ=`Ü~éíÉê=VMK=qÜÉ=

aÉ~êÄçêå=pÅÜççä=êÉÅÉáîÉÇ=ÉñíÉåëáîÉ=ã~ëçåêó=êÉé~áêë=

íÜáë=é~ëí=óÉ~êK==qÜÉ=eçää~åÇ=pÅÜççä=êÉã~áåÉÇ=ÅäçëÉÇ=~ë=

íÜÉ=Ñáêëí=éÜ~ëÉ=çÑ=ã~àçê=êÉåçî~íáçåë=ï~ë=ÅçãéäÉíÉÇ=~åÇ=

íÜÉ=ëÉÅçåÇ=éÜ~ëÉ=ÄÉÖ~åK==qÜÉ=ïçêâ=ïáää=ÄÉ=ÅçãéäÉíÉÇ=Äó=

ëìããÉê=ëç=íÜ~í=íÜÉ=ëÅÜççä=Å~å=êÉçéÉå=áå=pÉéíÉãÄÉê=

OMMSK==få=~ÇÇáíáçåI=íÜÉ=`áíó=êÉåçî~íÉÇ=íÜÉ=~ååÉñ=

ÄìáäÇáåÖë=~í=íÜÉ=açêÅÜÉëíÉê=bÇìÅ~íáçå=`çãéäÉñ=Ñçê=ìëÉ=

Äó=qÉÅÜ_çëíçå=^Å~ÇÉãóK==cáå~ääóI=ëáñ=ëÅÜççäó~êÇ=

éêçàÉÅíëI=ÑìåÇÉÇ=áå=é~êí=Äó=g~åÉÛë=qêìëíI=Ü~îÉ=ÄÉÉå=

ÅçãéäÉíÉÇ=~ë=ïÉääK

lîÉê=íïÉåíó=é~êâ=áãéêçîÉãÉåíë=~í=éä~óäçíëI=Ä~ää=ÑáÉäÇëI=

~åÇ=éä~óáåÖ=Åçìêíë=íÜêçìÖÜçìí=íÜÉ=`áíó=~êÉ=ëÅÜÉÇìäÉÇ=íç=

ÄÉ=ÅçãéäÉíÉÇ=áå=cvMSK=^êíáÑáÅá~ä=íìêÑ=ÑáÉäÇë=ïÉêÉ=

áåëí~ääÉÇ=~í=j~Çáëçå=m~êâ=eáÖÜ=pÅÜççä=~åÇ=m~ÖÉä=

mä~óÖêçìåÇK==qÜÉ=mìÄäáÅ=tçêâë=aÉé~êíãÉåí=ÄÉÖ~å=íÜÉ=
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`áíóï~äâë=éêçÖê~ãI=~=íÜêÉÉ=óÉ~ê=ANUKP=ãáääáçå=ÉÑÑçêí=íç=

áãéêçîÉ=ëáÇÉï~äâë=~åÇ=ëíêÉÉíë=~Åêçëë=íÜÉ=`áíóK=

qçí~ä=Å~éáí~ä=ÉñéÉåÇáíìêÉë=áå=cvMT=~êÉ=ÑçêÉÅ~ëí=~í=ANOU=

ãáääáçåK==qÜáë=Éëíáã~íÉ=áåÅäìÇÉë=ANMM=ãáääáçå=Ñçê=ÖÉåÉê~ä=

çÄäáÖ~íáçå=ÄçåÇ=ëéÉåÇáåÖ=~åÇ=AOU=ãáääáçå=Ñêçã=î~êáçìë=

Öê~åí=~åÇ=çíÜÉê=ëçìêÅÉë=áåÅäìÇáåÖ=`Ü~éíÉê=VMI=íÜÉ=

pìêéäìë=mêçéÉêíó=cìåÇI=~åÇ=íÜÉ=pÅÜççä=_ìáäÇáåÖ=

^ëëáëí~åÅÉ=mêçÖê~ãK

qÜÉ=_ìêâÉ=eáÖÜ=pÅÜççä=éêçàÉÅí=ïáää=ÄÉÖáå=ÅçåëíêìÅíáçå=

Äó=íÜáë=ëìããÉê=~åÇ=ïáää=ÄÉ=ÅçãéäÉíÉÇ=áå=~ééêçñáã~íÉäó=

íïç=óÉ~êëK=qÜÉ=éêçàÉÅí=áåÅäìÇÉë=~=åÉï=Äê~åÅÜ=äáÄê~êó=

áåÅçêéçê~íÉÇ=áåíç=~=ÄìáäÇáåÖ=~ÇÇáíáçå=~äçåÖ=ïáíÜ=~=åÉï=

Öóã=~åÇ=~å=Éñé~åÇÉÇ=Å~ÑÉíÉêá~K==mêÉäáãáå~êó=~å~äóëáë=

ïáää=ÄÉÖáå=íÜáë=óÉ~ê=íç=Éî~äì~íÉ=êÉìëÉ=çéíáçåë=Ñçê=íÜÉ=

ÅìêêÉåí=äáÄê~êó=ÄìáäÇáåÖ=áå=dêçîÉ=e~ääK

qÜÉ=`êçëëêç~Çë=fåáíá~íáîÉ=áë=~=ARR=ãáääáçå=ãìäíáJóÉ~ê=

éêçÖê~ã=çÑ=ëíêÉÉí=áãéêçîÉãÉåíë=íÜ~í=ïáää=áãéêçîÉ=

ÅçååÉÅíáçåë=~ãçåÖ=íÜÉ=ã~åó=åÉáÖÜÄçêÜççÇë=

ëìêêçìåÇáåÖ=íÜÉ=oçëÉ=hÉååÉÇó=dêÉÉåï~óK=fí=ïáää=ã~âÉ=

áí=éçëëáÄäÉ=íç=ãçîÉ=É~ëáäó=Ñêçã=íÜÉ=Ü~êÄçê=~åÇ=íÜÉ=pçìíÜ=

_çëíçå=ï~íÉêÑêçåí=íç=íÜÉ=cáå~åÅá~ä=aáëíêáÅíX=Ñêçã=

`Üáå~íçïå=íç=íÜÉ=iÉ~íÜÉê=aáëíêáÅí=~åÇ=cçêí=mçáåí=

`Ü~ååÉäI=~åÇ=Ñêçã=íÜÉ=kçêíÜ=båÇ=íç=íÜÉ=tÉëí=båÇ=~åÇ=

íÜÉ=_ìäÑáåÅÜ=qêá~åÖäÉK=

qÜÉ=mìÄäáÅ=tçêâë=aÉé~êíãÉåí=ïáää=ÅçåíáåìÉ=íÜÉ=

ÉåÖáåÉÉêáåÖ=ïçêâ=åÉÅÉëë~êó=íç=Å~é=íÜÉ=Ñáå~ä=éçêíáçå=çÑ=

íÜÉ=d~êÇåÉê=píêÉÉí=ä~åÇÑáää=~åÇ=êÉÄìáäÇ=íÜÉ=ÜáÖÜ=ëÅÜççä=

ÑççíÄ~ää=ÑáÉäÇ=~åÇ=íê~Åâ=íÜ~í=~êÉ=ÅìêêÉåíäó=çå=íÜÉ=ëáíÉK=

oÉåçî~íáçå=ïçêâ=ïáää=ÄÉÖáå=~í=íïç=éçäáÅÉ=ëí~íáçåë=ÄÉÑçêÉ=

íÜÉ=ÉåÇ=çÑ=íÜÉ=Å~äÉåÇ~ê=óÉ~ê=ïÜáäÉ=~=êÉåçî~íáçå=çÑ=íÜÉ=

píê~åÇ=qÜÉ~íÉê=ïáää=ÄÉÖáå=áå=É~êäó=OMMTK=

mä~ååÉÇ=dKlK=ÉñéÉåÇáíìêÉë=Ñçê=íÜÉ=éÉêáçÇ=cvMU=íÜêçìÖÜ=

cvNN=~êÉ=ÉñéÉÅíÉÇ=íç=êÉã~áå=~í=ANMM=ãáääáçå=~ååì~ääóK==

cìíìêÉ=Öê~åí=ÉñéÉåÇáíìêÉë=~êÉ=Éëíáã~íÉÇ=íç=íçí~ä=

~ééêçñáã~íÉäó=AOV=ãáääáçå=áå=cvMUI=ANU=ãáääáçå=áå=cvMVI=

~åÇ=ANR=ãáääáçå=ÄÉíïÉÉå=cvNM=~åÇ=cvNNK==cáÖìêÉ=N=

Çáëéä~óë=íçí~ä=Å~éáí~ä=ëéÉåÇáåÖ=Ñêçã=~ää=ëçìêÅÉë=ëáåÅÉ=

cvMQ=~åÇ=éêçàÉÅíÉÇ=ÉñéÉåÇáíìêÉë=íÜêçìÖÜ=cvNNK

qÜÉ=`áíó=ÅçåíáåìÉë=íç=~ÖÖêÉëëáîÉäó=éìêëìÉ=Öê~åí=ÑìåÇëI=

ã~ñáãáòÉ=íÜÉ=ìëÉ=çÑ=`Ü~éíÉê=VM=ÑìåÇë=Ñçê=êç~Ç=~åÇ=

ëáÇÉï~äâ=éêçàÉÅíëI=~åÇ=~ÅíáîÉäó=ã~å~ÖÉ=áíë=éêçàÉÅíë=íç=

ÉåëìêÉ=íÜ~í=ëéÉåÇáåÖ=ÇçÉë=åçí=ÉñÅÉÉÇ=éêçàÉÅíáçåë=~åÇ=

íÜ~í=éêáçêáíó=éêçàÉÅíë=ãçîÉ=Ñçêï~êÇK=qçÖÉíÜÉêI=íÜÉëÉ=

ëíê~íÉÖáÉë=ïáää=Éå~ÄäÉ=íÜÉ=`áíó=íç=ã~áåí~áå=~=êÉ~ëçå~ÄäÉ=

äÉîÉä=çÑ=Å~éáí~ä=ëéÉåÇáåÖ=~åÇ=ÄçêêçïáåÖ=~åÇ=éêìÇÉåíäó=

ã~å~ÖÉ=áíë=çìíëí~åÇáåÖ=ÇÉÄíK
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Figure 1

léÉê~íáåÖ=_ìÇÖÉí=fãé~Åíë
nì~åíáÑóáåÖ=çéÉê~íáåÖ=ÄìÇÖÉí=áãé~Åíë=êÉä~íÉÇ=íç=

éêçéçëÉÇ=Å~éáí~ä=áåîÉëíãÉåíë=áë=ÉëëÉåíá~ä=íç=íÜÉ=Å~éáí~ä=

ÄìÇÖÉíáåÖ=éêçÅÉëëK==_ÉóçåÇ=íÜÉ=ãçëí=ÉîáÇÉåí=çéÉê~íáåÖ=

ÄìÇÖÉí=áãé~Åí=~ëëçÅá~íÉÇ=ïáíÜ=ÇÉÄí=ëÉêîáÅÉ=êÉé~óãÉåí=

EëÉÉ=íÜÉ=ÇÉÄí=ã~å~ÖÉãÉåí=ëÉÅíáçå=Ñçê=ãçêÉ=

áåÑçêã~íáçåFI=ã~åó=Å~éáí~ä=éêçàÉÅíë=~äëç=áãé~Åí=

ëí~ÑÑáåÖI=ã~áåíÉå~åÅÉI=ÉèìáéãÉåíI=~åÇ=ìíáäáíó=ÄìÇÖÉíëK==

l_j=Éî~äì~íÉë=~ää=éêçéçëÉÇ=Å~éáí~ä=éêçàÉÅíë=Ä~ëÉÇ=çå=

íÜÉáê=áãé~Åí=çå=íÜÉ=çéÉê~íáåÖ=ÄìÇÖÉíK==fåÅêÉ~ëÉÇ=Åçëíë=

~êÉ=çÑíÉå=àìëíáÑáÉÇ=íÜêçìÖÜ=áãéêçîÉÇ=çê=Éñé~åÇÉÇ=

ëÉêîáÅÉ=ÇÉäáîÉêóI=çê=~êÉ=ìå~îçáÇ~ÄäÉ=ÇìÉ=íç=äÉÖ~ä=

ã~åÇ~íÉë=çê=êÉÖìä~íçêó=êÉèìáêÉãÉåíëK=`çëí=ë~îáåÖë=~êÉ=

çÑíÉå=êÉ~äáòÉÇ=íÜêçìÖÜ=çéÉê~íáçå~ä=ÅçåëçäáÇ~íáçåëI=

êÉÇìÅÉÇ=ã~áåíÉå~åÅÉI=ÉåÉêÖó=ë~îáåÖëI=çê=çíÜÉê=

ÉÑÑáÅáÉåÅáÉëK=l_j=êÉèìáêÉë=íÜ~í=É~ÅÜ=ÇÉé~êíãÉåí~ä=

Å~éáí~ä=ÑìåÇáåÖ=êÉèìÉëí=ÄÉ=ëìÄãáííÉÇ=ïáíÜ=çéÉê~íáåÖ=

ÄìÇÖÉí=áãé~Åí=~å~äóëáëK==få=~ÇÇáíáçåI=Å~éáí~ä=éêçàÉÅí=

ÇÉëáÖå=ëí~åÇ~êÇë=Ñçê=ã~íÉêá~äë=~êÉ=Éëí~ÄäáëÜÉÇ=ïáíÜ=íÜÉ=

~ëëìãéíáçå=íÜ~í=éêÉîÉåí~íáîÉ=ã~áåíÉå~åÅÉ=ã~ó=ÄÉ=

Åçåëíê~áåÉÇ=Äó=çéÉê~íáçå~ä=êÉëçìêÅÉëK=

qÜÉ=Å~éáí~ä=éä~å=ëìééçêíë=áåîÉëíãÉåíë=íÜ~í=ïáää=

ÇÉÅêÉ~ëÉ=çéÉê~íáåÖ=ÉñéÉåëÉë=Äó=êÉÇìÅáåÖ=Åçëíë=

~ëëçÅá~íÉÇ=ïáíÜ=ÉãÉêÖÉåÅó=êÉé~áêëI=ã~áåíÉå~åÅÉ=çÑ=çäÇ=

ëóëíÉãëI=~åÇ=ÉåÉêÖó=áåÉÑÑáÅáÉåÅóK=^=ëìÄëí~åíá~ä=éçêíáçå=

çÑ=íÜÉ=éä~å=áë=ÑçÅìëÉÇ=çå=Ä~ëáÅ=Ñ~Åáäáíó=êÉé~áêë=ëìÅÜ=~ë=

êççÑ=êÉéä~ÅÉãÉåíëI=åÉï=ïáåÇçï=áåëí~ää~íáçåëI=ÜÉ~íáåÖ=

~åÇ=ÅççäáåÖ=ëóëíÉã=ìéÇ~íÉëI=~åÇ=íÜÉ=êÉåçî~íáçå=çÑ=

é~êâëI=éä~óÖêçìåÇëI=éä~ó=äçíëI=éä~óáåÖ=ÅçìêíëI=~åÇ=Ä~ää=

ÑáÉäÇëK
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få=cvMTI=íÜÉ=pÅÜççä=aÉé~êíãÉåí=ïáää=ÄÉÖáå=~=êÉåçî~íáçå=

éêçàÉÅí=~í=íÜÉ=`äÉîÉä~åÇ=pÅÜççä=áå=açêÅÜÉëíÉêK=qÜáë=

êÉåçî~íáçå=éêçàÉÅí=ïáää=~ääçï=íÜÉ=_çëíçå=e~êÄçê=

^Å~ÇÉãó=pÅÜççä=íç=êÉäçÅ~íÉ=Ñêçã=áíë=ÅìêêÉåí=äÉ~ëÉÇ=

ëé~ÅÉI=ïÜáÅÜ=ÅìêêÉåíäó=Åçëíë=APRMIMMM=éÉê=óÉ~êK==qÜÉ=

pÅÜççä=aÉé~êíãÉåí=ïáää=~äëç=êÉåçî~íÉ=íïç=ÑçêãÉê=ëÅÜççä=

ÄìáäÇáåÖë=~åÇ=êÉçéÉå=íÜÉãK==qÜÉ=oìëëÉíí=oç~Ç=ÄìáäÇáåÖ=

áå=tÉëí=oçñÄìêó=ïáää=êÉçéÉå=áå=pÉéíÉãÄÉê=OMMTK==qÜÉ=

eÉãÉåï~ó=pÅÜççä=áå=eóÇÉ=m~êâ=ïáää=ÄÉ=êÉ~Çó=íç=çéÉå=áå=

pÉéíÉãÄÉê=OMMUK==qÜÉ=pÅÜççä=aÉé~êíãÉåíÛë=åÉí=

çéÉê~íáåÖ=Åçëíë=ïáää=áåÅêÉ~ëÉ=~ë=~=êÉëìäí=çÑ=íÜÉëÉ=

ÇÉÅáëáçåëK==

qÜÉ=Å~éáí~ä=éêçàÉÅí=íç=ÅêÉ~íÉ=~=ÅçåëçäáÇ~íÉÇ=~êÅÜáîÉ=

ÅÉåíÉê=Ñçê=íÜÉ=_çëíçå=mìÄäáÅ=iáÄê~êó=~åÇ=íÜÉ=`áíó=çÑ=

_çëíçå=^êÅÜáîÉë=~åÇ=oÉÅçêÇ=j~å~ÖÉãÉåí=`ÉåíÉê=Ü~ë=

ëÉîÉê~ä=çéÉê~íáåÖ=ÄìÇÖÉí=áãé~ÅíëK==få=cvMR=íÜÉ=`áíó=

~ÅèìáêÉÇ=NPUIMMM=ëèì~êÉ=ÑÉÉí=çÑ=çÑÑáÅÉ=~åÇ=ï~êÉÜçìëÉ=

ëé~ÅÉ=äçÅ~íÉÇ=~í=oáîÉêãççê=píêÉÉí=áå=tÉëí=oçñÄìêóK==

qÜáë=ÄìáäÇáåÖ=~Åèìáëáíáçå=ïáää=~ääçï=íÜÉ=`áíó=íç=

ÅçåëçäáÇ~íÉ=áíë=ÅçääÉÅíáçåë=ã~å~ÖÉãÉåí=çéÉê~íáçåëI=

ÅìêêÉåíäó=ÜçìëÉÇ=áå=ãìäíáéäÉ=`áíóJçïåÉÇ=ÄìáäÇáåÖë=~åÇ=

éêáî~íÉäóJçïåÉÇ=äçÅ~íáçåëK==få=íÜÉ=çåÖçáåÖ=ÉÑÑçêí=íç=

ÅÉåíê~äáòÉ=ÄìáäÇáåÖ=çéÉê~íáçåë=~åÇ=ã~áåíÉå~åÅÉI=íÜÉ=

Å~êÉI=ÅìëíçÇóI=~åÇ=Åçåíêçä=çÑ=íÜÉ=oáîÉêãççê=ÄìáäÇáåÖ=Ü~ë=

ÄÉÉå=~ëëáÖåÉÇ=íç=íÜÉ=mêçéÉêíó=~åÇ=`çåëíêìÅíáçå=

j~å~ÖÉãÉåí=aÉé~êíãÉåíK==qÜÉ=ÄìáäÇáåÖ=çéÉê~íáçå=~åÇ=

ã~áåíÉå~åÅÉ=Åçëíë=~êÉ=ÅìêêÉåíäó=ÄìÇÖÉíÉÇ=ÅÉåíê~ääó=áå=

íÜÉ=mêçéÉêíó=~åÇ=`çåëíêìÅíáçå=j~å~ÖÉãÉåí=

aÉé~êíãÉåíI=Äìí=ã~ó=ÄÉ=ÇáëíêáÄìíÉÇ=íç=çíÜÉê=çéÉê~íáåÖ=

ÇÉé~êíãÉåíë=~ë=íÜÉó=ÄÉÖáå=ìëáåÖ=íÜÉ=êÉåçî~íÉÇ=Ñ~ÅáäáíóK==

léÉê~íáçå=~åÇ=ã~áåíÉå~åÅÉ=Åçëíë=ïáää=ÄÉ=é~êíá~ääó=çÑÑëÉí=

ïáíÜ=äÉ~ëÉ=êÉîÉåìÉ=ÖÉåÉê~íÉÇ=Äó=~=åçåJ`áíó=íÉå~åí=

íÉãéçê~êáäó=çÅÅìéóáåÖ=~=éçêíáçå=çÑ=íÜÉ=ÄìáäÇáåÖK==

mä~ååáåÖ=~åÇ=ÇÉëáÖå=Ñçê=íÜÉ=éêçéçëÉÇ=ÑáíJçìí=çÑ=íÜÉ=

oáîÉêãççê=Ñ~Åáäáíó=áë=ÅìêêÉåíäó=ìåÇÉêï~óK==qÜÉ=éêçéçëÉÇ=

ÄìáäÇáåÖ=ä~óçìí=ïáää=ëÉÉâ=íç=~ÅÜáÉîÉ=ÉÑÑáÅáÉåÅáÉë=Äó=

ÅêÉ~íáåÖ=ëÜ~êÉÇ=~åÇ=ÑäÉñáÄäÉ=ëé~ÅÉë=áåÅçêéçê~íáåÖ=åÉï=

íÉÅÜåçäçÖáÉë=Ñçê=ëíçê~ÖÉ=~åÇ=êÉíêáÉî~ä=çÑ=ã~íÉêá~äëK==

oÉÖìä~ê=ãÉÉíáåÖë=ïáíÜ=áåîçäîÉÇ=ÇÉé~êíãÉåíë=ïáää=ÄÉ=

êÉèìáêÉÇ=íç=Åçåíáåì~ääó=ìéÇ~íÉ=íÜÉ=ëÜçêíJíÉêã=~åÇ=äçåÖJ

íÉêã=çéÉê~íáåÖ=ÄìÇÖÉí=áãé~Åíë=~ëëçÅá~íÉÇ=ïáíÜ=íÜáë=

éêçàÉÅíK

qÜÉ=pÅÜççä=aÉé~êíãÉåíI=ïÜáÅÜ=Ü~ë=áåJÜçìëÉ=ÉñéÉêíáëÉ=

áå=ÄìáäÇáåÖ=ëóëíÉãë=~åÇ=ÉåÉêÖó=ã~å~ÖÉãÉåíI=éêáçêáíáòÉë=

Å~éáí~ä=áåîÉëíãÉåí=áå=ÄìáäÇáåÖ=ëóëíÉãëI=ÄçíÜ=ëíêìÅíìê~ä=

~åÇ=ãÉÅÜ~åáÅ~äI=íÜ~í=ïáää=êÉÇìÅÉ=çéÉê~íáåÖ=ÅçëíëK==

mêÉîÉåí~íáîÉ=êççÑI=ïáåÇçïI=ÇççêI=~åÇ=ÄçáäÉê=êÉé~áêë=

íê~åëä~íÉ=áåíç=çéÉê~íáåÖ=ÄìÇÖÉí=ë~îáåÖëK==mêÉîÉåí~íáîÉ=

êÉé~áêë=~åÇ=ìéÖê~ÇÉë=êÉÇìÅÉ=íÜÉ=çåÖçáåÖ=çéÉê~íáåÖ=

Åçëíë=~ëëçÅá~íÉÇ=ïáíÜ=êÉéÉ~íÉÇ=~åÇ=ÉãÉêÖÉåÅó=êÉé~áêë=

íÜ~í=~êÉ=ÉñéÉåÇÉÇ=Ñêçã=íÜÉ=ÇÉé~êíãÉåí~ä=çéÉê~íáåÖ=

ÄìÇÖÉíK

bñé~åÇáåÖ=çå=~=ãçÇÉä=Ñáêëí=Éëí~ÄäáëÜÉÇ=~í=íÜÉ=pÅÜççä=

aÉé~êíãÉåíI=íÜÉ=mêçéÉêíó=~åÇ=`çåëíêìÅíáçå=

j~å~ÖÉãÉåí=aÉé~êíãÉåí=áå=cvMS=ÅÉåíê~äáòÉÇ=íÜÉ=

ã~å~ÖÉãÉåí=çÑ=íïç=~ÇÇáíáçå~ä=ÄìáäÇáåÖ=~ìíçã~íáçå=~åÇ=

ÉåÉêÖó=ã~å~ÖÉãÉåí=ëóëíÉãë=~í=_çëíçå=`áíó=e~ääK==qÜáë=

ÅÉåíê~äáò~íáçå=Ü~ë=~äêÉ~Çó=êÉÇìÅÉÇ=íÜÉ=ÉåÉêÖó=êÉèìáêÉÇ=

íç=çéÉê~íÉ=íÜÉëÉ=ÄìáäÇáåÖë=Äó=áãéäÉãÉåíáåÖ=ÅçåíêçääÉÇ=

ëÅÜÉÇìäÉë=Ñçê=~ÇàìëíáåÖ=ÄìáäÇáåÖ=íÉãéÉê~íìêÉë=~åÇ=

ãçåáíçêáåÖ=ÄìáäÇáåÖ=ÅçåÇáíáçåëK=

qÜÉ=`áíó=ïáää=ÅçåíáåìÉ=áíë=ÉÑÑçêíë=íç=áãéäÉãÉåí=Å~éáí~ä=

éêçàÉÅíë=íÜ~í=áåÅêÉ~ëÉ=ÉåÉêÖó=ÉÑÑáÅáÉåÅóK==qÜÉ=`áíó=çÑ=

_çëíçå=ÄÉåÉÑáíë=Ñêçã=Éëí~ÄäáëÜÉÇ=êÉä~íáçåëÜáéë=áå=íÜÉ=

ÉåÉêÖó=áåÇìëíêó=ÇÉîÉäçéÉÇ=íÜêçìÖÜ=íÜÉ=j~óçêÛë=^Çîáëçêó=

`çããáííÉÉ=~åÇ=íÜÉ=ÅêÉ~íáçå=çÑ=~å=båÉêÖó=j~å~ÖÉãÉåí=

_ç~êÇ=áå=cvMPK==qÜÉ=`áíó=çÑ=_çëíçåÛë=fåíÉÖê~íÉÇ=båÉêÖó=

j~å~ÖÉãÉåí=mä~å=ï~ë=Ñáå~äáòÉÇ=áå=cvMSK=qÜáë=éä~å=ëÉíë=

íÜÉ=Ñê~ãÉïçêâ=Ñçê=íÜÉ=j~óçêÛë=ÉåÉêÖó=éçäáÅó=~åÇ=

áÇÉåíáÑáÉë=áãéäÉãÉåí~íáçå=éêáçêáíáÉë=~åÇ=ëíê~íÉÖáÉëK=

qÜêçìÖÜ=íÜÉ=`áíóÛë=áåíÉÖê~íÉÇ=ÉåÉêÖó=ã~å~ÖÉãÉåí=éä~åI=

íïç=Å~éáí~ä=éêçàÉÅíë=Ü~îÉ=ÄÉÉå=áÇÉåíáÑáÉÇK==_çëíçå=`áíó=

e~ää=~åÇ=íÜÉ=_çëíçå=mìÄäáÅ=iáÄê~êóÛë=ÅÉåíê~ä=äáÄê~êó=áå=

`çéäÉó=pèì~êÉ=Ü~îÉ=ìåÇÉêÖçåÉ=ÅçãéêÉÜÉåëáîÉ=ÉåÉêÖó=

~ìÇáíëK==qÜÉëÉ=ÄìáäÇáåÖë=~êÉ=ÉäáÖáÄäÉ=Ñçê=áãéäÉãÉåí~íáçå=

Öê~åíë=Ñêçã=íÜÉ=ê~íÉé~óÉêJÑìåÇÉÇ=båÉêÖó=bÑÑáÅáÉåÅó=

cìåÇI=ïÜáÅÜ=áë=~ÇãáåáëíÉêÉÇ=Äó=_çëíçåÛë=äçÅ~ä=ÉäÉÅíêáÅ=

ìíáäáíó=Åçãé~åóI=kpq^oI=~åÇ=~ééêçîÉÇ=Äó=íÜÉ=ëí~íÉ=

aÉé~êíãÉåí=çÑ=qÉäÉÅçããìåáÅ~íáçåë=~åÇ=båÉêÖó=EaqbF=

~åÇ=aáîáëáçå=çÑ=båÉêÖó=oÉëçìêÅÉë=EalboFK==qÜÉ=~ìÇáíë=

êÉÅçããÉåÇ=~=ê~åÖÉ=çÑ=ÉåÉêÖó=ÉÑÑáÅáÉåÅó=ãÉ~ëìêÉë=

áåÅäìÇáåÖ=äáÖÜíáåÖ=ìéÖê~ÇÉë=~åÇ=êÉÅçããáëëáçåáåÖK==

^ååì~ä=ÉåÉêÖó=ë~îáåÖë=~êÉ=Éëíáã~íÉÇ=~í=RKT=ãáääáçå=

âáäçï~ííJÜçìêë=Ñçê=`áíó=e~ää=~åÇ=çîÉê=SKM=ãáääáçå=

âáäçï~ííJÜçìêë=~í=íÜÉ=ÅÉåíê~ä=äáÄê~êóK=fãéäÉãÉåí~íáçå=çÑ=

íÜÉ=`áíó=e~ää=éêçàÉÅí=ïáää=ÄÉÖáå=áå=cvMTK==fãéêçîÉãÉåíë=

~í=íÜÉ=ÅÉåíê~ä=äáÄê~êó=ïáää=ÄÉÖáå=áå=cvMUK

fåîÉëíãÉåí=áå=~å=ÉåíÉêéêáëÉJïáÇÉ=éÉêãáííáåÖ=~åÇ=

äáÅÉåëáåÖ=ëóëíÉã=ïáää=áãéêçîÉ=ÅìëíçãÉê=ëÉêîáÅÉ=~åÇ=

~ÅÜáÉîÉ=ÉÑÑáÅáÉåÅáÉë=Äó=éêçîáÇáåÖ=ÅçåëáëíÉåí=Ç~í~=íÜ~í=

Å~å=ÄÉ=ëÜ~êÉÇ=Äó=ãìäíáéäÉ=Åáíó=ÇÉé~êíãÉåíë=

ëáãìäí~åÉçìëäóK==_ÉÖáååáåÖ=áå=cvMTI=íÜÉ=fåëéÉÅíáçå~ä=

pÉêîáÅÉë=aÉé~êíãÉåí=ïáää=ÄêáåÖ=ãìäíáéäÉ=ÄìëáåÉëë

éêçÅÉëëÉë=çåäáåÉ=~åÇ=Ü~îÉ=~=ÅÉåíê~ä=Ç~í~Ä~ëÉ=Ñçê=~ää=

ÇÉé~êíãÉåí~ä=éÉêãáííáåÖ=~åÇ=äáÅÉåëáåÖK==qÜÉ=äçåÖÉê=

íÉêã=Öç~ä=áë=íç=ãçîÉ=~ää=éÉêãáííáåÖ=~åÇ=äáÅÉåëáåÖ=

ÑìåÅíáçåë=çåíç=íÜÉ=ÅÉåíê~ä=ëóëíÉãK
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aÉÄí=j~å~ÖÉãÉåí=mçäáÅáÉë=~åÇ=aÉÄí=
fãéäáÅ~íáçåë=çÑ=íÜÉ=mä~å
bÑÑÉÅíáîÉ=ÇÉÄí=ã~å~ÖÉãÉåí=ÉåëìêÉë=íÜ~í=íÜÉ=`áíó=Å~å=

ãÉÉí=áíë=Å~éáí~ä=áåÑê~ëíêìÅíìêÉ=~åÇ=Ñ~Åáäáíó=åÉÉÇëK=aÉÄí=

ã~å~ÖÉãÉåí=êÉèìáêÉë=~=ëÉêáÉë=çÑ=ÇÉÅáëáçåë=~Äçìí=íÜÉ=

~ãçìåíI=íáãáåÖI=éìêéçëÉë=~åÇ=ëíêìÅíìêÉ=çÑ=ÇÉÄí=

áëëì~åÅÉK==içåÖJíÉêã=ÇÉÄí=êÉä~íÉÇ=íç=Å~éáí~ä=áåîÉëíãÉåí

Ü~ë=íïç=ã~áå=éìêéçëÉëW

ENF=fí=Ñáå~åÅÉë=~ÅèìáëáíáçåI=ÅçåëíêìÅíáçåI=êÉé~áêI=~åÇ=

êÉåçî~íáçå=çÑ=`áíóJçïåÉÇ=ÄìáäÇáåÖë=~åÇ=ÉèìáéãÉåí=íÜ~í=

~êÉ=åÉÅÉëë~êó=íç=éêçîáÇÉ=éìÄäáÅ=ëÉêîáÅÉëX=~åÇ

EOF=fí=Ñáå~åÅÉë=áåÑê~ëíêìÅíìêÉ=áãéêçîÉãÉåíë=íç=ÉåëìêÉ=

íÜÉ=`áíóÛë=ÅçåíáåìÉÇ=ÖêçïíÜ=~åÇ=ë~ÑÉ=êç~Çï~ó=

ÅçåÇáíáçåëK=

qÜÉ=qêÉ~ëìêó=aÉé~êíãÉåí=ã~å~ÖÉë=~ää=ÄçêêçïáåÖë=

~ÅÅçêÇáåÖ=íç=íÜÉ=`áíóÛë=ÇÉÄí=ã~å~ÖÉãÉåí=éçäáÅáÉëK==

qÜÉëÉ=éçäáÅáÉë=~ÇÇêÉëë=áëëìÉë=ëìÅÜ=~ë=ÇÉÄí=~ÑÑçêÇ~Äáäáíó=

~åÇ=äáãáí~íáçåë=çå=íÜÉ=äÉîÉä=çÑ=î~êá~ÄäÉ=ê~íÉ=ÇÉÄí=íÜÉ=

`áíó=ïáää=ìëÉK==qÜÉ=`áíóÛë=Öç~ä=áë=íç=ê~éáÇäó=êÉé~ó=ÇÉÄíI=

ã~áåí~áå=~=ÅçåëÉêî~íáîÉ=äÉîÉä=çÑ=çìíëí~åÇáåÖ=ÇÉÄíI=~åÇ=

ÉåëìêÉ=íÜÉ=`áíóÛë=ÅçåíáåìÉÇ=éçëáíáîÉ=Ñáå~åÅá~ä=ëí~åÇáåÖ=

ïáíÜ=íÜÉ=ÄçåÇ=ã~êâÉíK

hÉó=ÅçãéçåÉåíë=çÑ=íÜÉ=ÇÉÄí=ã~å~ÖÉãÉåí=éçäáÅáÉë=

ÉåëìêÉ=íÜ~íW

• ÅçãÄáåÉÇ=åÉí=ÇáêÉÅí=ÇÉÄí=ÇçÉë=åçí=ÉñÅÉÉÇ=PB=çÑ=

í~ñ~ÄäÉ=~ëëÉëëÉÇ=î~äìÉX

• ~í=äÉ~ëí=QMB=çÑ=íÜÉ=çîÉê~ää=ÇÉÄí=áë=êÉé~áÇ=ïáíÜáå=ÑáîÉ=

óÉ~êë=~åÇ=TMB=ïáíÜáå=íÉå=óÉ~êëX
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Table 1

Major Capital Projects FY2007 - 2011 Plan

Project Description Plan Budget

Crossroads Initiative The Crossroads Initiative is a multi-year capital program of street 
improvements that will improve connections among the many neighborhoods 
surrounding and adjacent to the Rose Kennedy Greenway.

55,000,000

Burke High School Design and construct an addition that will include a new full service 
neighborhood branch library and gym.  The existing school building will be 
renovated to include a new cafeteria and general building improvements.

42,625,000

Mattapan Branch Library (New) Site acquisition, design, construction and furnishings for the development of a 
new branch library.

16,745,000

Quincy Upper Pilot School Develop a program to design and renovate the former Boston High School 
(Lincoln) building and Church Street building to accommodate Quincy Upper 
Pilot School.

13,000,000

Gardner Street Landfill Phase IA Design and cap landfill areas at ballfields. 12,550,000
Citywalks Repair and replace sidewalks and roads in conjunction with the City's annual 

sidewalk and roadway reconstruction programs over the next three years.
12,000,000

Charlestown Police Station Design and construct a new neighborhood police station including furnishings 
and equipment.

11,625,000

201 Rivermoor Street Renovate building for use as a new Boston Public Library collections storage 
facility and also for a new City Archives and Records Management Center.

10,000,000

Hemenway School Renovate facility to reopen as a school building. 9,000,000
Hyde Park Community Center Interior A complete renovation and reprogramming of the community center including 

the teen center and kitchen.  Upgrades to the gym, office spaces, interior 
painting, plumbing, heating, masonry work, and fire alarm system.

8,510,000

Pool Repairs Renovate pools and locker rooms at various BCYF facilities including: Condon, 
Harborside, Marshall, Murphy, Perkins, and West Roxbury Community Centers.

6,730,000

Shelburne Community Center Interior and exterior facility repairs and upgrades including: roof, mechanical 
systems, masonry, windows, athletic facility and interior renovations.

5,700,000

Roslindale Community Center A complete rehabilitation including upgrades to the gym floor and running track, 
office space, bathrooms, boiler and controls, gym and interior lights, painting, 
plumbing, HVAC, and masonry repairs. Reprogram health center space and 
renovate RMV area.

5,605,000

Dorchester Avenue Revitalize Dorchester Avenue with roadway improvements. 5,000,000
Strand Theater Masonry repairs including the portico; repair or replace fire doors, regular doors 

and windows; paint and plaster; refurbish theater seating; replace boiler; 
sprinkler and security system work; upgrade exit lighting; upgrade exterior 
lighting, other work.

4,500,000

Brighton Branch Library Install emergency lighting and exit signage.  Interior renovations include 
flooring and carpet, window treatment, lighting and signage.  Exterior 
renovations include signage, fences, roof, and retaining walls.  Install windows 
and upgrade HVAC system.

4,190,610

Charlestown High School Field Renovate the park with artificial turf fields, new play courts, bleachers, track, 
fencing and other miscellaneous improvements.

3,500,000

Cleveland School Phase 1 Renovation to building addition includes windows, roof, masonry, upgrade of 
science labs, library, classroom partitions, tiling and administrative space.

3,000,000

Russett Road School Major renovation to re-open Russett Road school building.  Renovation 
includes masonry, roof and accessibility issues.

2,000,000

Beacon Street Phase II Install new street light system and related roadway improvements from 
Gloucester Street to Kenmore Square.

2,000,000

Ceylon Park Replace existing ballfield with artificial turf, upgrade entrances, improve ballfield 
lighting and landscaping.  Replace concrete stairs.

1,925,000
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Outstanding Debt by Purpose as of April 1, 2006

Percent of
Total

Outstanding @ Outstanding
April 1, 2006 Debt

General Purpose:
Acquisition of Land, Parks and Recreation/

Outdoor Facilities/Cemeteries/LandFill Areas 72,305,225.14 8.51
Departmental Equipment 15,090,241.13 1.78

Departmental Equipment/Fire Boat Acquisition 92,016.90 0.01
Computer Hardware/Software 14,997,992.46 1.77

Remodeling & Extraordinary Repairs 305,154,272.19 35.93
Constr/Re-Constr Surface Drains, Sewers, etc. 1,001,878.52 0.12
Reservoir Constr/Enlrg/Water Treatment Bldgs 130,965.56 0.02

Engineering and Architectural Services 1,215,363.48 0.14
409,987,955.38 48.28

Urban Development:
Economic Development and Industrial Corporation 3,879,354.62 0.46

Urban Redevelopment and Renewal 22,823,886.85 2.68
26,703,241.47 3.14

Schools:
Capital Improvements, Act of 1966 0.00 0.00
Capital Improvements, Act of 1973 215,732.07 0.03
Capital Improvements, Act of 1991 23,326,375.46 2.75
Capital Improvements, Act of 1996 28,703,645.99 3.38

Construction of Buildings 21,200,000.00 2.50
School Project Loan, Chapter 70B 56,522,985.86 6.65

129,968,739.38 15.31

Public Buildings:
Capital Improvements, Act of 1966 139,156.39 0.02
Capital Improvements, Act of 1973 7,178,798.04 0.85
Capital Improvements, Act of 1991 52,360,195.77 6.17
Capital Improvements, Act of 1996 34,712,137.38 4.09

Construction of Buildings 93,095,351.19 10.95
187,485,638.77 22.08

Public Works:
Construction of Bridges 24,898,115.91 2.93

Construction of Public Ways 43,943,374.58 5.17
Construction of Sidewalks 12,048,083.40 1.42

Traffic Signals, Public/Street Lighting, Fire Alarms 14,143,804.76 1.67
95,033,378.65 11.19

GRAND TOTAL = 849,178,953.65 100.00 %
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RATE of PRINCIPAL RETIREMENT
on GENERAL OBLIGATION BONDS:

Fiscal Years Ending June 30, 2006 - 2026

@ April 1, 2006

Percentage of
Total Principal

Fiscal Year Ended June 30, Amount Amount Retired:

@ 4/1/06:
2006 - 2011 376,303,954.00 44.31 %
2012 - 2016 265,815,000.00 31.30 %
2017 - 2021 158,445,000.00 18.66 %
2022 - 2026 48,615,000.00 5.73 %

849,178,954.00 100.00 %

Figure 4
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