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1  Introduction 

tÉ~ê~ÄäÉ=íÉÅÜåçäçÖáÉëN=Ü~îÉ=áåÅêÉ~ëáåÖäó=ëéêÉ~Ç=EcçñI=OMNPF=~åÇI=íç=~=ÅÉêí~áå=ÉñíÉåíI=ÄÉÅçãÉ=

ã~áåëíêÉ~ã=Ñçê=ã~åó=çÑ=ìë=Eaîçê~âI=OMMUFK=qÜÉëÉ=ÄçÇóJïçêå=ãáåáÅçãéìíÉêë=éêçîáÇÉ=áåÇáîáÇì~ä=

ìëÉêë=ïáíÜ=ìëÉÑìä=ëÉêîáÅÉë=~åÇ=áåÑçêã~íáçå=ïÜáäÉ=ëíáää=ÄÉáåÖ=~ÄäÉ=íç=éÉêÑçêã=çíÜÉê=í~ëâë=áå=é~ê~ääÉä=

Epí~êåÉêI= OMNQFK= cçê= Éñ~ãéäÉI= ëÉåëçêë= ëÉ~ãäÉëëäó= áåíÉÖê~íÉÇ= áåíç= ÅäçíÜáåÖI= ëÜçÉëI= Äê~ÅÉäÉíëI=

éÜçåÉëI= çê=ï~íÅÜÉë= ëìééçêí= ìë= áå=âÉÉéáåÖ= íê~Åâ=çÑ= éÜóëáçäçÖáÅ~äI= ÄÉÜ~îáçê~äI= ÉÅçäçÖáÅ~äI= çê=

çíÜÉêïáëÉ= é~ê~ãÉíÉêë= Epï~åI= OMNPFK= cêÉèìÉåíäóI= íÜÉó= åìÇÖÉ= ìë= íçï~êÇë= ÄÉííÉê= ÅÜçáÅÉë= ~åÇ=

ÇÉÅáëáçåë=EdìçI=OMNRFK=qÜáë=áë=é~êíáÅìä~êäó=Ñ~Åáäáí~íÉÇ=Äó=ïÉ~ê~ÄäÉë=íÜ~í=táäëçå=EOMNPF=êÉÑÉêë=íç=

~ë=“éÜóëáçäóíáÅëÒI=íÜ~í=áë=ÇÉîáÅÉë=ïÜáÅÜ=äáåâ=íÜÉ=ãÉ~ëìêÉãÉåí=çÑ=ÄçÇó=ÑìåÅíáçåë=EÉKÖK=ÜÉ~êí=ê~íÉI=

ÄäççÇ= éêÉëëìêÉI= ëâáå= íÉãéÉê~íìêÉI= êÉëéáê~íáçåF= ïáíÜ= Ç~í~= ~å~äóíáÅë= ~åÇ= ã~ÅÜáåÉ= äÉ~êåáåÖ=

~ééäáÅ~íáçåëK=få=íÜáë=ï~óI=ìåéêÉÅÉÇÉåíÉÇ=~åÇ=ãçêÉ=éÉêëçå~äáòÉÇ=~ÇîáÅÉ=Å~å=ÄÉ=çÑÑÉêÉÇ=íç=ìëÉêë=

íÜ~í=ëìêé~ëëÉë=íÜÉ=éçëëáÄáäáíáÉë=çÑ=áåÑçêã~íáçå=éçêí~äë=çê=~å~äóíáÅ~ä=íççäë=íÜ~í=êÉäó=çå=íê~Çáíáçå~ä=

ãÉ~åë=çÑ=Ç~í~=ÅçääÉÅíáçåK==

kçí= çåäó= ã~åó= íÉÅÜJÉåíÜìëá~ëíë= EáKÉK= ÄçÇóJÜ~ÅâÉêëI= äáÑÉ= äçÖÖÉêëI= èì~åíáÑáÉÇJëÉäÑÉêëI= çê= ëÉäÑJ

íê~ÅâÉêëFI=Äìí=~äëç=çêÖ~åáò~íáçåë=Ü~îÉ=ëéçííÉÇ=íÜÉëÉ=~Çî~åí~ÖÉë=~åÇ=áåÅçêéçê~íÉÇ=éÜóëáçäóíáÅë=

áåíç= íÜÉáê= Åçêéçê~íÉ=ïÉääåÉëë=éêçÖê~ãë= Ñçê= íÜÉ=éìêéçëÉ=çÑ= áãéêçîáåÖ= ÉãéäçóÉÉëÛ= ÜÉ~äíÜ= ~åÇ=

ïÉääJÄÉáåÖ=EcáåÖ~ëI=OMNRX=läëÉåI=OMNQX=páäîÉêã~åI=OMNPFK=eçïÉîÉêI=íÜÉ=ìëÉ=çÑ=éÜóëáçäóíáÅë=áå=~å=

çÅÅìé~íáçå~ä=ëÉííáåÖ=áë=åçí=ìåéêçÄäÉã~íáÅI=~ë=ïÉ~ê~ÄäÉë=ÅêÉ~íÉ=~=ã~ëëáîÉ=Ç~í~=íê~áä=íÜ~í=ÄìëáåÉëëÉë=

ÅçìäÇ=Ü~êåÉëë=~åÇ=êÉéìêéçëÉ=Ñçê=çíÜÉê=çêÖ~åáò~íáçå~ä=Öç~äëI=äáâÉ=àçÄ=Åìíë=çê=çíÜÉê=Çê~ëíáÅ=ÅÜ~åÖÉëI=

ïÜáÅÜ=ã~ó=ÄÉ=~Ö~áåëí=íÜÉ=ÖççÇ=çÑ=íÜÉ=ïçêâÑçêÅÉ=EpÅÜ~ää=gêI=pÉëÉâI=C=̀ ~îìçíçI=OMNUFK=kçí=ïáíÜçìí=

ÖççÇ=êÉ~ëçå=jÅ^ÑÉÉ=~åÇ=_êóåàçäÑëëçå=EOMNOF=íÜÉêÉÑçêÉ=ëí~íÉÇ=íÜ~í=áåÇáîáÇì~äë=ìëáåÖ=ïÉ~ê~ÄäÉë=

Ü~îÉ=ÄÉÅçãÉ= “ï~äâáåÖ=Ç~í~=ÖÉåÉê~íçêëÒI=ÖáîáåÖ=çêÖ~åáò~íáçåë=~å=çééçêíìåáíó= íç=çéÉê~íÉ=ïáíÜ=

ã~åó=éÉí~ÄóíÉë=çÑ=ÉñíêÉãÉäó=ÇÉí~áäÉÇ=~åÇ=ÜáÖÜäó=éÉêëçå~ä=Ç~í~K=_ÉÅ~ìëÉ=éÜóëáçäóíáÅë=áãéäáÅ~íÉë=

ëÉîÉêÉ= çêÖ~åáò~íáçå~ä= ~åÇ= Åìäíìê~ä= ÅÜ~åÖÉëI= ÅçåëáÇÉê~ÄäÉ= áåëÉÅìêáíáÉë= ~åÇ= ìåéêÉÇáÅí~ÄäÉ=

ÉãéäçóÉÉ= ÄÉÜ~îáçê= ÅçìäÇ= ÉãÉêÖÉ= EbäáÉJaáíJ`çë~èìÉ= C= píê~ìÄI= OMNNFK= qÜÉ= áåíêçÇìÅíáçå= çÑ=

éÜóëáçäóíáÅë= ã~ó= ÉîÉå= äÉ~Ç= íç= êÉëáëí~åÅÉ= áÑ= ~= ìëÉêÛë= ëóëíÉã= ~ééê~áë~ä= áë= Äá~ëÉÇ= íçï~êÇë= íÜÉ=

éÉêëçå~ä= êáëâë= íÜ~í= éÜóëáçäóíáÅë= Éåí~áäë= Ei~éçáåíÉ= C= oáî~êÇI= OMMRFK= qÜÉêÉÑçêÉI= ã~å~ÖÉêë= çÑ=

éÜóëáçäóíáÅë= áåáíá~íáîÉë= áå=çêÖ~åáò~íáçåëI= áå=çêÇÉê= íç=~ÅÜáÉîÉ=ÇÉëáêÉÇ=ìëÉê=êÉëéçåëÉëI= êÉèìáêÉ=~=

                                                
N=kçíÉ=íÜ~í=áå=íÜáë=~êíáÅäÉI=ïÉ=ïáää=ìëÉ=íÜÉ=íÉêãë=ïÉ~ê~ÄäÉ=íÉÅÜåçäçÖó=~åÇ=ïÉ~ê~ÄäÉ=áåíÉêÅÜ~åÖÉ~ÄäóK=



 P=

éêçÑçìåÇ= ìåÇÉêëí~åÇáåÖ= çÑ= ïÜ~í= ÇÉíÉêãáåÉë= ìëÉê= ~ééê~áë~ä= ÇìêáåÖ= ëóëíÉã= ÇÉëáÖå= E^åçä=

_Ü~íí~ÅÜÉêàÉÉI=a~îáëI=`çååçääóI=C=eáâãÉíI=OMNTFK==

qÜÉ=ÅìêêÉåí=íÜÉçêó=çÑ=fp=~ééê~áë~ä=é~êíáÅìä~êäó=ÑçÅìëÉë=çå=íïç=~ëéÉÅíë=íÜ~í=áåÑäìÉåÅÉ=~å=fp=ìëÉêÛë=

ÅçéáåÖ=ÄÉÜ~îáçêW=cáêëíI=ïÜÉíÜÉê=íÜÉ=ìëÉê=éÉêÅÉáîÉë=~=ëáíì~íáçå=~ë=~å=çééçêíìåáíó=çê=~=íÜêÉ~í=~åÇI=

ëÉÅçåÇ=ïÜÉíÜÉê=çê=åçí= íÜÉ=ìëÉê= áë= ÉèìáééÉÇ=ïáíÜ= ÅçéáåÖ=çéíáçåë= E_É~ìÇêó=C=máåëçååÉ~ìäíI=

OMMRFK=tÜáäÉ=ÅçéáåÖ=íÜÉçêó=Éñéä~áåë=ÉëëÉåíá~ä=Ñ~Åíçêë=çÑ=~=ìëÉêÛë=ëóëíÉã=~ééê~áë~äI=áí=~äçåÉ=ÇçÉë=

åçí= ëìÑÑáÅáÉåíäó= ~ÅÅçìåí= Ñçê= íÜÉ= ÅçãéäÉñáíáÉë= çÑ= ìëÉê= ÄÉÜ~îáçê= Ec~ÇÉä= C= _êçïåI= OMNMFK=

råÇÉêëí~åÇáåÖ=fp=~ééê~áë~ä=ê~íÜÉê=êÉèìáêÉë=~=ÇÉÉé=âåçïäÉÇÖÉ=çÑ=íÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=íÜÉ=

ìëÉêI=íÜÉ=íÉÅÜåçäçÖáÅ~ä=~êíÉÑ~Åí=~åÇ=íÜÉ=ìëÉ=ÅçåíÉñí=E_›ÇâÉêI=dáãéÉäI=C=eÉÇã~åI=OMNQFK=få=çêÇÉê=

íç=ÉñíÉåÇ=íÜÉ=ÅìêêÉåí=âåçïäÉÇÖÉ=çå=fp=~ééê~áë~ä=áå=íÜÉ=ÅçåíÉñí=çÑ=éÜóëáçäóíáÅëI=ïÉ=éêçéçëÉ=~å=

~ÑÑçêÇ~åÅÉ=íÜÉçêÉíáÅ~ä=éÉêëéÉÅíáîÉ=íÜ~í=~ääçïë=~=ÑáåÉJÖê~áåÉÇ=~å~äóëáë=EiÉçå~êÇáI=OMNNX=sçäâçÑÑ=C=

píêçåÖI=OMNPFK==

_ÉÅ~ìëÉ=éÜóëáçäóíáÅë=ÉñÜáÄáíë=~=ÅçåëáÇÉê~ÄäÉ=ÇáëêìéíáîÉåÉëëI=ëìÅÜ=~å=ÉåêáÅÜÉÇ=ìåÇÉêëí~åÇáåÖ=áë=

é~êíáÅìä~êäó= áãéçêí~åí= EbäáÉJaáíJ`çë~èìÉ= C= píê~ìÄI= OMNNFX= ëçãÉ= ïçêâÉêë= ã~ó= éÉêÅÉáîÉ=

éÜóëáçäóíáÅë=~ë=~å=çééçêíìåáíóI=ïÜáäÉ=çíÜÉêë=éêáã~êáäó=ëÉÉ=íÜêÉ~íë=íç=íÜÉáê=éÉêëçå~ä=ëáíì~íáçåK=páåÅÉ=

ÅçåîÉåíáçå~ä=~ééêç~ÅÜÉë=íç=~å~äóòáåÖ=íÜÉ=~ééê~áë~ä=çÑ=éÜóëáçäóíáÅë=ëóëíÉãë=éêÉÑÉê=íç=ÇáÑÑÉêÉåíá~íÉ=

ìëÉêë=Äó=ÇÉíÉêãáåáëíáÅ=î~êá~ÄäÉëI=ëìÅÜ=~ë=~ÖÉI=ëÉñ=çê=ã~êáí~ä=ëí~íìë=EhççI=OMNTFI=~å=~å~äóëáë=çÑ=

ìëÉêëÛ=ãÉåí~ä=ãçÇÉäë=ã~ó=ÜÉäé= íç=ÇáëíáåÖìáëÜ= ÇáÑÑÉêÉåÅÉë= áå=éÉêÅÉéíáçåë= çÑ= ~ÑÑçêÇ~åÅÉë= ~åÇ=

Åçåëíê~áåíë= íÜ~í= Éñéä~áå= ÜÉíÉêçÖÉåÉçìë= fp= êÉëéçåëÉë= EeÉåÑêáÇëëçå=C= iáåÇÖêÉåI= OMNMX=jÉííäÉêI=

péêÉåÖÉêI=C=táåíÉêI=OMNTFK=q~âÉå=íçÖÉíÜÉêI=~ÇçéíáåÖ=~å=~ÑÑçêÇ~åÅÉ=íÜÉçêÉíáÅ=îáÉï=ã~ó=ÅçåíêáÄìíÉ=

íç=íÜÉ=ÅìêêÉåí=âåçïäÉÇÖÉ=çå=fp=~ééê~áë~ä=ÄÉÅ~ìëÉ=áí=ÉåêáÅÜÉë=íÜÉ=ÅìêêÉåí=ìåÇÉêëí~åÇáåÖ=çÑ=íÜÉ=

ÅçåÇáíáçåëI=ìåÇÉê=ïÜáÅÜ=ìëÉêë=ÅÜççëÉ=çê=ãçÇáÑó=fp=êÉëéçåëÉë=E^åçä=_Ü~íí~ÅÜÉêàÉÉ=Éí=~äKI=OMNTFK==

få=íÜáë=é~éÉêI=ïÉ=~áã=íç=ÅçåíêáÄìíÉ=íç=íÜÉ=äáíÉê~íìêÉ=íÜ~í=ïÉ=ÇáëÅìëë=~ÄçîÉ=Äó=~ÇÇêÉëëáåÖ=íÜÉ=

ÑçääçïáåÖ= êÉëÉ~êÅÜ= èìÉëíáçåëK= tÜ~í= Çç= ÉãéäçóÉÉë= íÜáåâ= ~Äçìí= ìëáåÖ= éÜóëáçäóíáÅë= ~í= íÜÉ=

ïçêâéä~ÅÉ\= tÜ~í= ~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíë= Çç= íÜÉó= ~ëëçÅá~íÉ= ïáíÜ= éÜóëáçäóíáÅë= áå= íÜÉáê=

çÅÅìé~íáçå~ä=ÉåîáêçåãÉåí\=aç=íÜÉó=ëÜ~êÉ=íÜÉ=ë~ãÉ=íÉÅÜåçJÉåíÜìëá~ëã=~ë=çêÖ~åáò~íáçåë=ï~åíáåÖ=

íç=áãéäÉãÉåí=ëìÅÜ=íÉÅÜåçäçÖáÉë\==

^ë=Ñçê=åçïI=íïç=ã~àçê=êÉëÉ~êÅÜ=ëíêÉ~ãë=Ü~îÉ=íêáÉÇ=íç=Éñéä~áå=íÜÉ=ÅçãéäÉñ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=

ìëÉêëÛ= éÉêÅÉéíáçå= ~åÇ= íÜÉ= áåíêçÇìÅíáçå=çÑ=åÉï= áåÑçêã~íáçå= íÉÅÜåçäçÖó= EfqFK=qÜÉ= Ñáêëí= ëíêÉ~ãI=

ïÜáÅÜ=Ñçääçïë=~=î~êá~åÅÉ=E_É~ìÇêó=C=máåëçååÉ~ìäíI=OMMRX=iÉÖêáëI=fåÖÜ~ãI=C=`çääÉêÉííÉI=OMMPF=çê=



 Q=

î~êá~ÄäÉëJÅÉåíÉêÉÇ=EbäÄ~åå~=C=iáåÇÉêçíÜI=OMNRF=~ééêç~ÅÜ=áå=ìåÇÉêëí~åÇáåÖ=íÜÉ=ìëÉ=çÑ=fqI=Ü~ë=

óáÉäÇÉÇ=åìãÉêçìë=~åÇ=éêçÄ~Ääó=ãçëí=êÉÅçÖåáòÉÇ=íÜÉçêáÉë= áå=Éñéä~áåáåÖ= íÉÅÜåçäçÖó=~Ççéíáçå=

EÉKÖK=̂ K=_Ü~íí~ÅÜÉêàÉÉ=C=mêÉãâìã~êI=OMMQX=a~îáëI=NVUVX=sÉåâ~íÉëÜI=jçêêáëI=a~îáëI=C=a~îáëI=OMMPFK=

aìÉ=íç=íÜÉ=ÇÉíÉêãáåáëíáÅ=å~íìêÉ=çÑ=íÜÉëÉ=íóéÉë=çÑ=ëíìÇáÉëI=íÜÉó=Ü~îÉ=ÄÉÉå=ÑêÉèìÉåíäó=ÅêáíáÅáòÉÇ=

ÉáíÜÉê= Ñçê= íÜÉáê= íÉåÇÉåÅó= íç=çîÉêëáãéäáÑó= íÜÉ= fq= ~êíáÑ~ÅíI=ìëÉI= ~åÇ=ìëÉê= ~ë= êÉä~íáîÉäó= ìåáÑçêãI=

ÇáëÅêÉíÉI= áåÇÉéÉåÇÉåíI=~åÇ=ëí~ÄäÉ=ÅçåÅÉéíë=íÜ~í=Å~å=ÄÉ=çéÉê~íáçå~äáòÉÇ=Äó=~=ëã~ää=åìãÄÉê=çÑ=

ÅçåíÉñíì~äI=ÄÉÜ~îáçê~ä=~åÇ=ÇÉãçÖê~éÜáÅ=î~êá~ÄäÉë=E_~ÖçòòáI=OMMTX=pÅÜï~êò=C=`ÜáåI=OMMTFI=çê=Ñçê=

åÉÖäÉÅíáåÖ=íÜÉ=êçäÉ=çÑ=êáÅÜ=~åÇ=ÅçåîçäìíÉÇ=ìëÉê=ÉñéÉêáÉåÅÉë=áå=ÇÉÅáéÜÉêáåÖ=ïÜó=~=ÅÉêí~áå=íóéÉ=

çÑ= ìëÉê= ïçìäÇ= ìëÉ= ~å= ÉãÉêÖáåÖ= Eçê= ÅçåíêçîÉêëá~äF= íÉÅÜåçäçÖó= ~åÇ= çíÜÉêë= åçí= E_êÉï~êÇI=

e~ëë~åÉáåI=C=eÉ~ÇI=OMNTX=uK=wÜ~åÖ=C=`ÜáÖåÉääI=OMMNFK==

m~êíá~ääó= ~ë= ~= êÉëéçåëÉ= íç= íÜáë= ÅêáíáÅáëãI= ~= ëÉÅçåÇ= ëíêÉ~ã= çÑ= êÉëÉ~êÅÜ= Ü~ë= Éñ~ãáåÉÇ= íÜÉ=

áåíêçÇìÅíáçå=~åÇ=ìëÉ=çÑ=íÉÅÜåçäçÖó=Ñêçã=~=éêçÅÉëë=éÉêëéÉÅíáîÉ=E_É~ìÇêó=C=máåëçååÉ~ìäíI=OMMRFK=

aáÑÑÉêÉåí=Ñêçã=íÜÉ=éêÉîáçìëäó=ãÉåíáçåÉÇ=êÉëÉ~êÅÜI=íÜÉëÉ=ëíìÇáÉë=Ü~îÉ=ÑçÅìëÉÇ=çå=Éñéä~áåáåÖ=Üçï=

ìëÉêë=ã~âÉ=ëÉåëÉ=çÑ=íÉÅÜåçäçÖóJáåÇìÅÉÇ=ÅÜ~åÖÉ=Ea~îáÇëçå=C=m~áI=OMMQX=iÉçå~êÇáI=OMNNX=sçäâçÑÑ=

C= píêçåÖI= OMNPFI= Üçï= ëÜ~êÉÇ= éÉêÅÉéíáçåë= ~Äçìí= íÉÅÜåçäçÖó= ÅçãÉ= áåíç= ÄÉáåÖ= EbäÄ~åå~= C=

iáåÇÉêçíÜI= OMNRX= jÉííäÉê= Éí= ~äKI= OMNTFI= ~åÇ= Üçï= íÜÉëÉ= ìäíáã~íÉäó= ~ÑÑÉÅí= ìëÉ= ~åÇ= áåÑìëáçå= çÑ=

íÉÅÜåçäçÖó=E^äJk~íçìê=C=_ÉåÄ~ë~íI=OMMVFK=dáîÉå=íÜ~í=ÇáÑÑÉêÉåí=ÄÉäáÉÑëI=~ííáíìÇÉëI=~ëéáê~íáçåëI=~åÇ=

áåíÉêéêÉí~íáçåë=çÑ=íÉÅÜåçäçÖó=ã~ó=êÉëìäí= áå=ÇáîÉêÖÉåíI=ëçãÉíáãÉë=ìåë~íáëÑ~Åíçêó=çê=ìåáåíÉåÇÉÇ=

ìëÉ=ÄÉÜ~îáçê=EeÉåÑêáÇëëçå=C=iáåÇÖêÉåI=OMNMX=jÉííäÉêI=OMNUX=sáíÜ~ê~å~I=w~ÜÉÇáI=C=g~áåI=OMNSFI=íÜÉ=

ëÉ~êÅÜ= Ñçê= Éñéä~áåáåÖ= ãÉåí~ä= ãçÇÉäëI= ìåÇÉêëíççÇ= ~ë= çêÖ~åáòÉÇ= ÅçÖåáíáîÉ= ëíêìÅíìêÉë= íÜ~í=

áåÇáîáÇì~äë=Ñçêã=íç=ã~âÉ=ëÉåëÉ=çÑ=íÜÉ=ïçêäÇ=~êçìåÇ=íÜÉã=EoçìëÉ=C=jçêêáëI=NVUSFI=Ü~ë=éä~óÉÇ=

~å=áãéçêí~åí=êçäÉ=áå=íÜáë=ëíêÉ~ã=çÑ=êÉëÉ~êÅÜ=ÉîÉê=ëáåÅÉ=Eaçå~äÇ=^=kçêã~åI=OMNQFK=

cçääçïáåÖ=íÜáë=äáåÉ=çÑ=íÜçìÖÜíI=íÜÉ=ëí~êíáåÖ=éçáåí=çÑ=íÜáë=é~éÉê=áë=íÜ~í=ÅìêêÉåí=ëíìÇáÉë=çå=íÜÉ=ìëÉ=

çÑ=ïÉ~ê~ÄäÉëI=~åÇ=çÑ=éÜóëáçäóíáÅë=áå=é~êíáÅìä~êI=Çç=åçí=ëìÑÑáÅáÉåíäó=~ÅÅçããçÇ~íÉ=íÜÉ=ÇáîÉêëáíó=~åÇ=

é~ê~ääÉäáëã=áå=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=éÉêÅÉáîÉÇ=Äó=ìëÉêë=íÜ~í=ÉîÉåíì~ääó=ã~ó=~êáëÉ=Ñêçã=áíë=

áåíêçÇìÅíáçå= áå=~å=çÅÅìé~íáçå~ä= ëÉííáåÖK=jçëí= ëíìÇáÉë=Éã~å~íÉ= Ñêçã= íÜÉ=äÉåë=çÑ=îçäìåí~êó=ìëÉ=

EÉKÖK=áå=~=äÉáëìêÉ=ÅçåíÉñíF=~åÇ=ÅçåíáåìÉ=íç=íêÉ~í=ìëÉêë=~ë=“Ää~Åâ=ÄçñÒK=qÜáë=áë=ìåÑçêíìå~íÉ=ÖáîÉå=

íÜ~í= Ü~îáåÖ= ~= éêçÑçìåÇ= âåçïäÉÇÖÉ= çÑ= ãÉåí~ä= ãçÇÉäë= ~åÇ= ~ééêÉÅá~íáåÖ= íÜÉ= ìëÉêëÛ= ÇáÑÑÉêÉåí=

ëí~åÇéçáåíë=ã~ó=ÜÉäé=íç=Éñéä~áå=~åÇ=ãáíáÖ~íÉ=éçëëáÄäÉ=Å~ìëÉë=çÑ=êÉëáëí~åÅÉ=~åÇ=~îçáÇ=Ñ~áäìêÉ=çÑ=

áãéäÉãÉåí~íáçå=EgìÜ~åá=fáî~êá=C=fáî~êáI=OMNNX=gK=fáî~êáI=fëçã®âáI=C=mÉââçä~I=OMNMFK=_ó=çéÉåáåÖ=ìé=



 R=

íÜÉ=“ìëÉê=Ää~Åâ=ÄçñÒI=íÜáë=é~éÉê=ëÉÉâë=íç=áåÅêÉ~ëÉ=çìê=ìåÇÉêëí~åÇáåÖ=çå=íÜÉ=êçäÉ=çÑ=~ÑÑçêÇ~åÅÉë=

~åÇ=Åçåëíê~áåíë=áå=~=ìëÉêÛë=ëÉåëÉã~âáåÖ=éêçÅÉëëK=qÜÉ=ãÉåí~ä=ãçÇÉäë=ïÉ=áÇÉåíáÑó=~åÇ=éêÉëÉåí=áå=

íÜÉ= êÉã~áåÇÉê= çÑ= íÜáë=é~éÉê= ~êÉI= áå= ~=ï~óI= íÜÉ= ìëÉêÛë= êÉëìäí= çÑ= ~= “ãÉ~åáåÖ=ã~âáåÖÒ= éêçÅÉëë=

E_êìåÉêI=NVVMFI=~åÇ=áåíÉåÇÉÇ=íç=ëÉêîÉ=~ë=~å=~áÇ=Ñçê=ÄÉííÉê=ÅçãéêÉÜÉåÇáåÖ=íÜÉ=ÅçãéäÉñ=êÉä~íáçåë=

ÄÉíïÉÉå=ìëÉê=éÉêÅÉéíáçå=~åÇ=íÜÉ=áåíêçÇìÅíáçå=~åÇ=ìëÉ=çÑ=éÜóëáçäóíáÅë=~í=íÜÉ=ïçêâéä~ÅÉK=

2  Background 

^ë=ãÉåíáçåÉÇ=~ÄçîÉI=éêáçê=ïçêâ=çå=éÜóëáçäóíáÅë=Ü~ë=ëíìÇáÉÇ=Ñáêëí=~åÇ=ÑçêÉãçëí=áíë=áåíêçÇìÅíáçå=

~åÇ=ìëÉ=Ñçê=äÉáëìêÉ=çê=ÜçãÉ=ëÉííáåÖë=EÉKÖKI=`~åÜçíç=C=^êéI=OMNTX=`~êäëëçå=C=oççíÜI=OMMTX=iáI=tìI=

d~çI=C=pÜáI=OMNSX=j~ê~âÜáãçî=C=gççI=OMNTX=táÉÖ~êÇ=C=_êÉáíåÉêI=OMNTX=jK=wÜ~åÖI=iìçI=káÉI=C=

wÜ~åÖI=OMNTF=~åÇ=Ü~îÉ=íÜÉêÉÑçêÉ=åçí=ëéÉÅáÑáÅ~ääó=äççâÉÇ=áåíç=çÅÅìé~íáçå~ä=ìëÉ=ÅçåíÉñíë=ïÜáÅÜ=

~êÉ= ëáÖåáÑáÅ~åíäó= ÇáÑÑÉêÉåí= Ñêçã= íóéáÅ~ä= ÅçåëìãÉê= ÅÜçáÅÉ= ëáíì~íáçåëK= lå= íÜÉ= çåÉ= Ü~åÇI= ëáåÅÉ=

çêÖ~åáò~íáçåë=ÄÉ~ê=~=ÖêÉ~í=é~êí=çÑ=íÜÉ=áåîÉëíãÉåí=ÅçëíëI=ÅçåëáÇÉê~ÄäÉ=éêÉëëìêÉ=ÅçìäÇ=ÄÉ=áãéçëÉÇ=

çå=ÉãéäçóÉÉë=íç=ìëÉ=éÜóëáçäóíáÅë=~í=íÜÉ=àçÄ=~åÇ=íç=ÇáëÅäçëÉ=îÉêó=éÉêëçå~ä=áåÑçêã~íáçå=~äíÜçìÖÜ=

íÜÉêÉ=~êÉ=äÉÖ~ä=éêçíÉÅíáçåë=~Ö~áåëí=éêáî~Åó=îáçä~íáçåëK=lå=íÜÉ=çíÜÉê=Ü~åÇI=íÜÉ=éçëáíáîÉ=áãé~Åí=çÑ=

éÜóëáçäóíáÅë=çå=éÉêëçå~ä=ÜÉ~äíÜ=~åÇ=ïÉääJÄÉáåÖ= áë=ëíáää= ÅçåíÉëíÉÇ= áå= êÉëÉ~êÅÜ=E`~äîç=C=mÉíÉêëI=

OMNPX=pÜìääI=gáê~ííáÖ~ä~ÅÜçíÉI=eìåíI=`ìíâçëâóI=C=aÉäéI=OMNQFK==

qç=Ç~íÉI=íÜÉ=ã~àçêáíó=çÑ=é~éÉêë=ÇÉëÅêáÄáåÖ=~ééäáÅ~íáçå=ëÅÉå~êáçë=áå=çÅÅìé~íáçå~ä=ëÉííáåÖë=ãçëíäó=

ÅçåÅÉåíê~íÉ=çå=íÉÅÜåáÅ~ä=~åÇ=çéÉê~íáçå~ä=~ëéÉÅíëI=~ë=ïÉ=ÇÉí~áä=åÉñíK=qÜÉ=ÑÉï=ëíìÇáÉë=ïÉ=ÑçìåÇ=

íÜ~í=í~âÉ=~å=fp=éÉêëéÉÅíáîÉ=çå=éÜóëáçäóíáÅë=~í=íÜÉ=ïçêâéä~ÅÉ=ãçëíäó=ëíÉããÉÇ=Ñêçã=íÜÉ=î~êá~åÅÉ=

çê=î~êá~ÄäÉëJÅÉåíÉêÉÇ=ëíêÉ~ã=çÑ=êÉëÉ~êÅÜ=~åÇ=~ééäáÉÇ=ÇÉëÅêáéíáîÉ=ëí~íáëíáÅë=EpÅÜ~ää=gê=Éí=~äKI=OMNUFI=

êÉÖêÉëëáçå=ãçÇÉäë=E`ÜçáI=eï~åÖI=C=iÉÉI=OMNTX=v~ëë~ÉÉ=C=jÉííäÉêI=OMNTFI=çê=èì~äáí~íáîÉ=~å~äóëáë=

EdêÉÉåÑáÉäÇ= Éí= ~äKI= OMNSF= Ñçê= ëíìÇóáåÖ= íÜÉ= éÜÉåçãÉåçå=ïáíÜçìí= ÇáëíáåÖìáëÜáåÖ= ÇáÑÑÉêÉåí= ìëÉê=

éÉêÅÉéíáçåëK=qÜÉëÉ=é~éÉêë=äÉ~îÉ=ÄÉÜáåÇ=é~êíáÅìä~ê=ïçêäÇîáÉïë=~åÇ=êÉ~äáíáÉë=çÑ=ìëÉêëI=ïÜáÅÜ=ÅçìäÇ=

Ü~îÉ=ëÉêîÉÇ=~ë=Ä~ëáë=Ñçê=Åçãé~êáëçå  

2.1  Application scenarios of physiolytics at the workplace 

^ë= ëÜçïå= áå= q~ÄäÉ= NI= î~êáçìë= ~ééäáÅ~íáçå= ëÅÉå~êáçëI= éêçíçíóéÉëI= ~åÇ= áåëí~åíá~íÉÇ= ëóëíÉã=

éêçéÉêíáÉë=~êÉ=éêçãáåÉåíäó=ÇáëÅìëëÉÇ=áå=íÜÉ=äáíÉê~íìêÉK=qçÇ~óI=~=é~êíáÅìä~êäó=ÉãáåÉåí=~ééäáÅ~íáçå=

ëÅÉå~êáç=çÑ=éÜóëáçäóíáÅë=áë=íÜÉ=ÇÉíÉÅíáçå=çÑ=ïçêâJêÉä~íÉÇ=ëíêÉëë=ÄÉÅ~ìëÉ=áí=ï~ë=ÉîáÇÉåÅÉÇ=íÜ~í=áí=

áë= êÉëéçåëáÄäÉ= Ñçê=ã~àçê=ÜÉ~äíÜ= áëëìÉëI=é~êíáÅìä~êäó= Ñçê= íÜçëÉ= ÉãéäçóÉÉë= áå=ÇáÖáí~ä=ïçêâéä~ÅÉë=



 S=

EhöÑÑÉêI= OMNRFK= cçê= áåëí~åÅÉI= e~å= Éí= ~äK= EOMNTF= ÇáëÅìëë= ~= ëçäìíáçå= ÇÉëáÖåI= ïÜáÅÜ= äáåâë= ~å=

ÉäÉÅíêçÅ~êÇáçÖê~ã=ïáíÜ=~=êÉëéáê~íáçå=ëÉåëçêI=íÜ~í=Ñ~Åáäáí~íÉë=~=êÉäá~ÄäÉ=éêÉÇáÅíáçå=çÑ=ëíêÉëë=äÉîÉäëK=

få=ÅçããìåáÅ~íáåÖ=íÜáë=áåÑçêã~íáçå=íç=ïçêâÉêëI=~ÅÅçêÇáåÖ=íç=íÜÉ=~ìíÜçêëI=~å=~ééêçéêá~íÉ=ïçêâ=

ÅçåÇáíáçå=Å~å=ÄÉ=ã~áåí~áåÉÇK==

oÉÇìÅáåÖ= ëÉÇÉåí~êó= ÄÉÜ~îáçê= ~í= íÜÉ=ïçêâéä~ÅÉ= áë= ~åçíÜÉê= ÑêÉèìÉåí= ~ééäáÅ~íáçå= ëÅÉå~êáçK= cçê=

Éñ~ãéäÉI=máå~I=o~ãáêÉòI=~åÇ=dêáëïçäÇ=EOMNOF=éêçéçëÉ=~= êÉä~íáîÉäó=ëáãéäÉ=éÜóëáçäóíáÅë= ëóëíÉã=

íÜ~í=Åçåëáëíë=çÑ=~=ëíÉé=ÅçìåíÉêI=~=ëÉêîÉêJÄ~ëÉÇ=áå~Åíáîáíó=êÉÅçÖåáòÉêI=~åÇ=~å=~Åíáîáíó=åçíáÑáÅ~íáçå=

ëÉêîáÅÉ=íÜ~í=ëìééçêíë=ïçêâÉêë=áå=~îçáÇáåÖ=ÉñÅÉëëáîÉ=ëáííáåÖK=

få=íÜÉ=ë~ãÉ=îÉáåI=çíÜÉê=ëÅÜçä~êë=E`ÜìåÖ=C=a~åáëI=OMNSX=dä~åÅÉI=lçáI=_Éêã~åI=dä~åÅÉI=C=_~êêÉííI=

OMNSX=dçêã=C=pÜâäçîëâáI=OMNSX=só~ë=Éí=~äKI=OMNRF=Ü~îÉ=êÉéçêíÉÇ=çå=ÉãéäçóÉêJëéçåëçêÉÇ=ÜÉ~äíÜ=

éêçÖê~ãë=íÜ~í=áåÅäìÇÉ=éÜóëáÅ~ä=~Åíáîáíó=íê~ÅâáåÖ=áå=çêÇÉê=íç=ÖÉåÉê~ääó=êÉÇìÅÉ=éÜóëáÅ~ä=áå~ÅíáîáíóK=

mÜóëáçäóíáÅë= ëçäìíáçåë= áå= íÜÉëÉ= éêçÖê~ãëI= ~é~êí= Ñêçã= éÉÇçãÉíÉêëI= ~ÇÇáíáçå~ääó= áåÅäìÇÉ= ìëÉêJ

ÅÉåíÉêÉÇ=~ééäáÅ~íáçåë= Ñçê= íÜÉ=ÇÉÑáåáíáçå=çÑ=Öç~äëI= íÜÉ= êÉéçêíáåÖ=çÑ=Öç~ä=~ÅÜáÉîÉãÉåíëI=~åÇ= Ñçê=

éÉêÑçêã~åÅÉ=ÄÉåÅÜã~êâáåÖK=pçÅá~ä=ÇÉëáÖå=ÑÉ~íìêÉë=áåÅäìÇáåÖ=Ä~ÇÖÉëI=~Åíáîáíó=ëÜ~êáåÖI=~åÇ=íÉ~ãJ

äÉîÉä= ÅçãéÉíáíáçåëI= ÑêÉèìÉåíäó= ÉñíÉåÇ= íÜÉëÉ= ìëÉêJÅÉåíÉêÉÇ= ~ééäáÅ~íáçåë= Ñçê= íÜÉ= éìêéçëÉ= çÑ=

ÅçåíáåìÉÇ=ÉåÖ~ÖÉãÉåí=~åÇ=Ü~Äáí=Ñçêã~íáçå=E^ä~Ü®áî®ä®=C=láå~ëJhìââçåÉåI=OMNSFK=

qÜÉ=çééçëáíÉ=Å~ëÉI=íÜ~í=áë=Ñ~íáÖìÉ=Ñêçã=ÉñÅÉëëáîÉ=éÜóëáÅ~ä=çê=ãÉåí~ä=ïçêâI=êÉéêÉëÉåíë=~åçíÜÉê=

ëáÖåáÑáÅ~åí=êáëâ=Ñ~Åíçê=Ñçê=~å=ÉãéäçóÉÉÛë=ÜÉ~äíÜK=_~ëÉÇ=çå=íÜÉ=Å~ëÉ=çÑ=îÉÜáÅìä~ê=ÇêáîÉêë=áå=äçÖáëíáÅë=

~åÇ= éìÄäáÅ= íê~åëéçêí~íáçåI= _ìåÇÉäÉ= ~åÇ= _~åÉêàÉÉ= EOMMVF= ÇáëÅìëë= ~= ëçéÜáëíáÅ~íÉÇ= éÜóëáçäóíáÅë=

ëçäìíáçå=íÜ~í=ìëÉë=ëâáå=ÅçåÇìÅí~åÅÉI=çñáãÉíêó=éìäëÉ=ëÉåëçêëI=~åÇ=åÉìê~äJåÉíïçêâJÄ~ëÉÇ=Åä~ëëáÑáÉê=

~äÖçêáíÜãë= Ñçê= ~ÅÅìê~íÉäó= ÇÉíÉÅíáåÖ= ÇêáîáåÖ= Ñ~íáÖìÉK= cçääçïáåÖ= íÜÉãI= ÅçãéäÉãÉåíáåÖ= ëìÅÜ= ~=

Ñ~íáÖìÉ=ÇÉíÉÅíáçå=ïáíÜ= áåJÄìáäí=ï~êåáåÖ=ëóëíÉãë= áå=îÉÜáÅäÉë=çê=çíÜÉê=ïçêâáåÖ=ÉèìáéãÉåí=ã~ó=

ëáÖåáÑáÅ~åíäó=ãáíáÖ~íÉ=íÜÉ=êáëâ=çÑ=~ÅÅáÇÉåíëK=

i~ëíäóI= ÜÉ~äíÜ= áëëìÉë= ã~ó= ~äëç= Éã~å~íÉ= Ñêçã= áåÅçêêÉÅíäó= Å~êêóáåÖ= çìí= ÜÉ~îó= ä~Äçê= EÉKÖK=

ÅçåëíêìÅíáçå=çê=~ëëÉãÄäó=äáåÉ=ïçêâFK=cçê=íÜáë=~ééäáÅ~íáçå=ëÅÉå~êáçI=ÇáÑÑÉêÉåí=ëçäìíáçåë=~áãáåÖ=~í=

ãçåáíçêáåÖ=~åÇ=áãéêçîáåÖ=çÅÅìé~íáçå~ä=ÉêÖçåçãáÅë=~êÉ=ÇáëÅìëëÉÇ=E`ÜÉåÖI=jáÖäá~ÅÅáçI=qÉáòÉêI=C=

d~ííáI=OMNPX=mÉééçäçåáI=cáäáééÉëÅÜáI=oìÑÑ~äÇáI=C=^îáòò~åçI=OMNSX=s~äÉêçI=páî~å~íÜ~åI=_çëÅÜ¨I=C=

^ÄÇÉäJt~Ü~ÄI=OMNSFK=få=áÇÉåíáÑóáåÖ=êáëâ=Ñ~ÅíçêëI= äáâÉ=Ä~Ç=ïçêâ=éçëíìêÉ=çê=éççêäó=ÅççêÇáå~íÉÇ=

ãçîÉãÉåíI=ã~åó=çÑ=íÜÉ=éêÉëÉåíÉÇ=ëçäìíáçåë=êÉäó=çå=ëÉåëçêë=Ñçê=áåÉêíá~ä=ãÉ~ëìêÉãÉåíI=äçÅ~íáçå=

ëÉåëáåÖI=~åÇ=ãçíáçå=ÇÉíÉÅíáçå=~äÖçêáíÜãë=íçÖÉíÜÉê=ïáíÜ=áåëí~åí=ÑÉÉÇÄ~Åâ=ãÉÅÜ~åáëãëK=



 T=

få=ëìãI=çìê=äáíÉê~íìêÉ=êÉîáÉï=ÇÉãçåëíê~íÉë=íÜ~í=î~êáçìë=íÉÅÜåçäçÖáÅ~ä=éêçéÉêíáÉë=~êÉ=ÅìêêÉåíäó=

Äìáäí=áåíç=éÜóëáçäóíáÅë=ëçäìíáçåë=áå=çêÇÉê=íç=ëÉêîÉ=ÇáÑÑÉêÉåí=~ééäáÅ~íáçå=ëÅÉå~êáçëK=eçïÉîÉêI=íÜáë=

çåäó=é~êíá~ääó=ÜÉäéë=ìë=íç=ÅçãéêÉÜÉåÇ=íÜÉ=ìëÉêëÛ=îáÉïéçáåí=~åÇ=ÅçÖåáíáîÉ=ëíêìÅíìêÉë=íÜÉó=Ñçêã=

íç=ã~âÉ= ëÉåëÉ=çÑ= íÜáë= íÉÅÜåçäçÖóK=^ÅÅçêÇáåÖäóI=ïÉ=ïáää= åçï= íìêå= íç= ~=ÇÉëÅêáéíáçå=çÑ= ~Åíáçå=

éçëëáÄáäáíáÉë=~åÇ=Åçåëíê~áåíë=íÜ~í=ã~ó=ÉãÉêÖÉ=ïÜÉå=~Åíçêë=ÉåÖ~ÖÉ=ïáíÜ=ëçäìíáçåë=ëáãáä~ê=íç=íÜÉ=

çåÉë=ïÉ=éêÉëÉåíÉÇ=ÜÉêÉK==

=

Table. 1. iáíÉê~íìêÉ=êÉîáÉï=çå=éÜóëáçäóíáÅë=ëÅÉå~êáçëI=éêçíçíóéÉëI=~åÇ=ëóëíÉã=éêçéÉêíáÉë 

Health risk Exemplary prototypes [outlet] Exemplary system properties 

píêÉëë= § pçäìíáçå=Ñçê=íÜÉ=éìêéçëÉ=çÑ=ÇÉíÉÅíáåÖ=ïçêâJêÉä~íÉÇ=

ëíêÉëë=çÑ=çÑÑáÅÉ=ïçêâÉêë=Äó=ãÉ~åë=çÑ=~=ïÉ~ê~ÄäÉ=

ÇÉîáÅÉ=Ee~å=Éí=~äKI=OMNTF=x`çãéìíÉêë=áå=fåÇìëíêóz=

§ bäÉÅíêçÅ~êÇáçÖê~ã=~åÇ=êÉëéáê~íáçå=

ëÉåëçê=

§ o~åÇçã=cçêÉëí=~åÇ=pìééçêí=sÉÅíçê=

j~ÅÜáåÉ=Åä~ëëáÑáÅ~íáçå=

pÉÇÉåí~êó=

ÄÉÜ~îáçê=

=

§ _ÉÜ~îáçêJÄ~ëÉÇ=áåíÉêîÉåíáçå=ëóëíÉã=íç=êÉÇìÅÉ=

ëÉÇÉåí~êó=ÄÉÜ~îáçê=~í=íÜÉ=ïçêâéä~ÅÉ=Emáå~=Éí=~äKI=

OMNOF=xfåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=mÉêî~ëáîÉ=

`çãéìíáåÖ=qÉÅÜåçäçÖáÉë=Ñçê=eÉ~äíÜÅ~êÉz=

§ tÉ~ê~ÄäÉ=EëíÉé=ÅçìåíÉêF=

§ få~Åíáîáíó=êÉÅçÖåáòÉê=
§ ^Åíáîáíó=áåëíêìÅíáçå=åçíáÑáÅ~íáçå=

mÜóëáÅ~ä=

áå~Åíáîáíó=

§ cáíÄáí=~ééäáÅ~íáçå=áå=Åçãé~åó=ïÉääåÉëë=éêçÖê~ã=

E`ÜìåÖ=C=a~åáëI=OMNSF=xfåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=

çå=mÉêî~ëáîÉ=`çãéìíáåÖ=qÉÅÜåçäçÖáÉë=Ñçê=

eÉ~äíÜÅ~êÉz=

§ aáÖáí~ä=~Åíáîáíó=íê~ÅâÉêJÄ~ëÉÇ=ïçêâéä~ÅÉ=Edä~åÅÉ=Éí=

~äKI=OMNSF=x`ef=`çåÑÉêÉåÅÉ=çå=eìã~å=c~Åíçêë=áå=

`çãéìíáåÖ=póëíÉãëKz==

§ mÜóëáÅ~ä=~Åíáîáíó=íê~ÅâáåÖ=áå=~å=ÉãéäçóÉêJ

ëéçåëçêÉÇ=ÜÉ~äíÜJéêçÖê~ã=Esó~ë=Éí=~äKI=OMNRF=

x^`j=`çåÑÉêÉåÅÉ=bñíÉåÇÉÇ=^Äëíê~Åíë=çå=eìã~å=

c~Åíçêë=áå=`çãéìíáåÖ=póëíÉãëz=

§ píÉéJÅçìåíáåÖ=Å~ãé~áÖå=áå=íÜÉ=ïçêâéä~ÅÉ=Edçêã=

C=pÜâäçîëâáI=OMNSF=x^`j=`çåÑÉêÉåÅÉ=çå=

`çãéìíÉêJpìééçêíÉÇ=`ççéÉê~íáîÉ=tçêâ=C=pçÅá~ä=

`çãéìíáåÖz=

§ mÉÇçãÉíÉê=

§ oÉéçêíë=çÑ=ëíÉé=Åçìåí=íçí~äë=çå=
áåÇáîáÇì~äI=íÜáêÇ=é~êíóI=~åÇ=íÉ~ã=

äÉîÉä=

§ píÉé=Öç~ä=Åìëíçãáò~íáçå=áåíÉêÑ~ÅÉ=

§ _ÉåÅÜã~êâ=îáëì~äáò~íáçåë=

§ t~äâáåÖ=êÉÅçããÉåÇ~íáçåë=

§ dç~ä=~ÅÜáÉîÉãÉåí=êÉéçêíë=

§ låäáåÉ=êÉãáåÇÉêë=

§ _~ÇÖÉëI=éêáÅÉëI=äÉ~ÇÉêÄç~êÇë=
§ ^Åíáîáíó=îáëì~äáò~íáçå=çå=ã~é=

E~Åíáîáíó=ëÜ~êáåÖF=

c~íáÖìÉ= § pçäìíáçå=Ñçê=ÇÉíÉÅíáåÖ=Ñ~íáÖìÉ=çÑ=îÉÜáÅìä~ê=ÇêáîÉêë=
E_ìåÇÉäÉ=C=_~åÉêàÉÉI=OMMVF=xfåíÉêå~íáçå~ä=

`çåÑÉêÉåÅÉ=çå=fåÑçêã~íáçå=fåíÉÖê~íáçå=~åÇ=ïÉÄJ

Ä~ëÉÇ=~ééäáÅ~íáçåë=C=ëÉêîáÅÉëz=

§ pâáå=ÅçåÇìÅí~åÅÉ=~åÇ=çñáãÉíêó=

éìäëÉ=ëÉåëçêë=

§ kÉìê~äJåÉíïçêâJÄ~ëÉÇ=Åä~ëëáÑáÉê=

eÉ~îó=ä~Äçê= § pçäìíáçå=Ñçê=ÇáëÅçîÉêáåÖ=ìåë~ÑÉ=éçëíìêÉë=çÑ=
ÅçåëíêìÅíáçå=ïçêâÉêë=Es~äÉêç=Éí=~äKI=OMNSF=x^ééäáÉÇ=

bêÖçåçãáÅëz=

§ fåÉêíá~ä=ãÉ~ëìêÉãÉåí=ìåáíë=

ÅçååÉÅíÉÇ=íç=ÄçÇó=~êÉ~=åÉíïçêâ=

§ oÉ~äJíáãÉ=ïçêâÉê=äçÅ~íáçå=ëÉåëáåÖ=



 U=

Health risk Exemplary prototypes [outlet] Exemplary system properties 

§ pçäìíáçå=Ñçê=ãçåáíçêáåÖ=ÉêÖçåçãáÅë=áå=

ÅçåëíêìÅíáçå=áåÇìëíêó=E`ÜÉåÖ=Éí=~äKI=OMNPF=xgçìêå~ä=

çÑ=`çãéìíáåÖ=áå=`áîáä=båÖáåÉÉêáåÖz=

§ pçäìíáçå=Ñçê=íÜÉ=~ëëÉëëãÉåí=çÑ=ÄáçãÉÅÜ~åáÅ~ä=äç~Ç=

áå=êÉéÉíáíáîÉ=ÉÑÑçêíë=çÑ=ëìéÉêã~êâÉí=Å~ëÜáÉêë=

EmÉééçäçåá=Éí=~äKI=OMNSF=xfåíÉêå~íáçå~ä=gçìêå~ä=çÑ=

fåÇìëíêá~ä=bêÖçåçãáÅëz=

§ mÜóëáÅ~ä=ãçíáçå=ÇÉíÉÅíáçå=

~äÖçêáíÜãë=

§ fåëí~åí=ÑÉÉÇÄ~Åâ=EÄÉÉé=çê=îáÄê~íáçåF=
§ a~í~=~åÇ=éÉêÑçêã~åÅÉ=îáëì~äáò~íáçå=

=

2.2 Affordances and constraints of physiolytics at the workplace 

lêáÖáå~íáåÖ=~ãçåÖëí=çíÜÉêë=Ñêçã=íÜÉ=ëÉãáå~ä=ïçêâ=çÑ=dáÄëçå=ENVTVFI=~ÑÑçêÇ~åÅÉ=íÜÉçêó=Ü~ë=ÄÉÉå=

éçéìä~êáòÉÇ= Ñçê= ~å~äóòáåÖ= íÉÅÜåçäçÖó=ìëÉ= ~åÇ= Ñçê= Éñéä~áåáåÖ= íÜÉ= áåíÉêÇÉéÉåÇÉåÅó=çÑ=Üìã~å=

~ÖÉåÅó= ~åÇ= íÜÉ= ã~íÉêá~äáíó= çÑ= íÉÅÜåçäçÖó= ïáíÜçìí= ÄÉáåÖ= ÉáíÜÉê= íÉÅÜåçäçÖáÅ~ääó= çê= ëçÅá~ääó=

ÇÉíÉêãáåáëíáÅ=EiÉçå~êÇáI=OMNNX=mçòòáI=máÖåáI=C=sáí~êáI=OMNQX=pÉáÇÉäI=oÉÅâÉêI=C=îçã=_êçÅâÉI=OMNPFK=

qç= Ç~íÉI= ëÉîÉê~ä= ÇáÑÑÉêÉåí= ëí~åÅÉë= ~åÇ= áåíÉêéêÉí~íáçåë= çÑ= Üçï= íç= íÜÉçêÉíáÅ~ääó= ìåÇÉêëí~åÇ=

~ÑÑçêÇ~åÅÉë=Éñáëí=Ei~å~ã®âá=Éí=~äI=OMNSFK=få=íÜáë=é~éÉêI=ïÉ=Ñçääçï=íÜÉ=åçíáçå=éêçéçëÉÇ=Äó=c~ê~à=

~åÇ=^ò~Ç=EOMNOF=~åÇ=sçäâçÑÑ=~åÇ=píêçåÖ=EOMNPF=~åÇ=ÅçãéêÉÜÉåÇ=~ÑÑçêÇ~åÅÉë=~ë=éçíÉåíá~äë=Ñçê=

ÇáÑÑÉêÉåí=~Åíáçåë=~åÇ=ÄÉÜ~îáçêë=~êáëáåÖ=Ñêçã=íÜÉ=êÉä~íáçåëÜáé=ÄÉíïÉÉå=íÉÅÜåçäçÖó=~åÇ=~=Öç~äJ

çêáÉåíÉÇ= áåÇáîáÇì~ä=ïÜç=ëÉÉâë=íç=~ÅÜáÉîÉ=~å= áããÉÇá~íÉ=ÅçåÅêÉíÉ=çìíÅçãÉK=^ÅÅçêÇáåÖ= íç= íÜáë=

ìåÇÉêëí~åÇáåÖI= ~ÑÑçêÇ~åÅÉë= ~êÉ= îáÉïÉÇ= ~ë= ÖÉåÉê~íáîÉ= ãÉÅÜ~åáëãë= íÜ~í= åÉÉÇ= éÉçéäÉ= íç= ÄÉ=

ìåÅçîÉêÉÇI=Äìí=ïÜáÅÜ=Å~å=Éñáëí=êÉÖ~êÇäÉëë=çÑ=~=éÉêëçå=E_óÖëí~ÇI=jìåâîçäÇI=C=sçäâçÑÑI=OMNSFK=

qÜáë=áë=éçëëáÄäÉ=ÄÉÅ~ìëÉ=ÅÉêí~áå=áåÇáîáÇì~äë=ã~ó=ëÜ~êÉ=íÜÉ=ë~ãÉ=ãÉåí~ä=ãçÇÉäë=~åÇ=íÜìë=éÉêÅÉáîÉ=

íÜÉ= íÉÅÜåçäçÖáÅ~ä= éçíÉåíá~äë= äáâÉïáëÉ= Ej~àÅÜêò~â=C=j~êâìëI= OMNOFK= páãáä~ê= íç= ~å= ~ÑÑçêÇ~åÅÉI=

áåÇáîáÇì~äë=ã~ó=~äëç=éÉêÅÉáîÉ=~=Åçåëíê~áåí=íÜ~í=~=íÉÅÜåçäçÖó=áãéçëÉë=íç=íÜÉã=~åÇ=íÜ~í=ÅçåÑáåÉë=

íÜÉáê=~Äáäáíó=íç=~ÅÜáÉîÉ=íÜÉ=ÇÉëáêÉÇ=çìíÅçãÉ=EiÉçå~êÇáI=OMNNX=j~àÅÜêò~â=C=j~êâìëI=OMNOFK==

få=íÜáë= ëÉåëÉI=~ÑÑçêÇ~åÅÉ= íÜÉçêó=ÇÉ~äë=ïáíÜ=éçíÉåíá~äë=~åÇ=åçí=ïáíÜ=~Åíì~ä=ìëÉë=çÑ= íÉÅÜåçäçÖó=

Ej~êâìë= C= páäîÉêI= OMMUFK= mêáçê= íç= áåíÉê~ÅíáåÖ= ïáíÜ= ~= íÉÅÜåçäçÖóI= éÉçéäÉ= ~ÅíáîÉäó= ÅçåëíêìÅí=

éÉêÅÉéíì~ä=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=Äó=êÉÅçåÅáäáåÖ=íÜÉáê=çïå=Öç~äë=ïáíÜ=íÜÉ=ã~íÉêá~äáíó=çÑ=íÜáë=

íÉÅÜåçäçÖó= EiÉçå~êÇáI= OMNNFK= qÜÉ=éÉêÅÉéíáçå= çÑ= ~ÑÑçêÇ~åÅÉë= áë= ~= êÉèìáêÉãÉåí= Ñçê= ~ÑÑçêÇ~åÅÉ=

~Åíì~äáò~íáçå=~åÇ=êÉéêÉëÉåíë=~å=áãéçêí~åí=~åíÉÅÉÇÉåí=çÑ=íÜÉ=áåíÉåíáçå=íç=ìëÉ=~=ÅÉêí~áå=íÉÅÜåçäçÖó=

EgìåÖä~ëI=dçÉäI=^Äê~Ü~ãI=C=fîÉëI=OMNPX=aK^K=kçêã~åI=NVVMFK=få=ëÜçêíI=íÜÉ=~å~äóëáë=çÑ=~ÑÑçêÇ~åÅÉë=

~åÇ=Åçåëíê~áåíëI=~ë=êÉä~íáçå~ä=ÅçåÅÉéíëI=ÜÉäéë=íç=Éñéä~áå=é~ííÉêåë=çÑ=ëáãáä~êáíó=~åÇ=ÇáÑÑÉêÉåÅÉë=áå=

íÉÅÜåçäçÖó=ìëÉ=~Åêçëë=áåÇáîáÇì~äë=Ej~àÅÜêò~â=C=j~êâìëI=OMNOFK==



 V=

lìê=äáíÉê~íìêÉ=~å~äóëáë=êÉîÉ~äë=íÜ~í=ÉãéäçóÉÉë=ã~ó=éÉêÅÉáîÉ=ëÉîÉê~ä=~ÑÑçêÇ~åÅÉë=çê=Åçåëíê~áåíë=çÑ=

éÜóëáçäóíáÅëK=tÉ=ÄÉÖáå=ïáíÜ=ÇáëÅìëëáåÖ=~ÑÑçêÇ~åÅÉë=E^ccFI=ïÜáÅÜ=ïÉ=ëìãã~êáòÉ=áå=q~ÄäÉ=OI=~åÇ=

ÇáëÅìëë=Åçåëíê~áåíë=E`lkF=íÜÉêÉ~ÑíÉêK==

Table. 2. iáíÉê~íìêÉ=êÉîáÉï=çå=éÜóëáçäóíáÅë=~ÑÑçêÇ~åÅÉë 

Affordance (AFF)          Description References 

^Åíáçå=éçíÉåíá~ä=íç=

áãéêçîÉ=ïçêâéä~ÅÉ=

ëÉÅìêáíó=E^ccNF=

§ båÜ~åÅáåÖ=íÜÉ=~Äáäáíó=íç=ÇÉíÉÅí=ë~ÑÉíó=
îáçä~íáçåë=çê=Ü~ò~êÇçìë=ëáíì~íáçåë=~í=ïçêâ=

§ fãéêçîáåÖ=êÉëéçåëÉ=íç=Ü~êãÑìä=çê=

éçíÉåíá~ääó=Ç~åÖÉêçìë=àçÄJêÉä~íÉÇ=ÉîÉåíë=

E`Üçá=Éí=~äKI=OMNTX=d~çI=iáI=C=

iìçI=OMNRX=h~ê~ÜçÅ~=Éí=~äKI=

OMNTX=pÅÜ~ää=gê=Éí=~äKI=OMNUF=

^Åíáçå=éçíÉåíá~ä=íç=ÄÉííÉê=

~Ç~éí=íç=íÜÉ=ïçêâ=

ÉåîáêçåãÉåí=

E^ccOF=

§ fåÅêÉ~ëáåÖ=íÜÉ=~Äáäáíó=íç=êÉÅçêÇ=í~ëâJéÉêëçå=
ãáëÑáíë=

§ oÉÅíáÑóáåÖ=çåÉÛë=ïçêâ=ÉåîáêçåãÉåí=íç=çåÉDë=

éÜóëáÅ~ä=ÅÜ~ê~ÅíÉêáëíáÅë=

E`Üçá=Éí=~äKI=OMNTX=hçëâáã®âáI=

eìáâ~êáI=pááêíçä~I=i~ìêáåÉåI=C=

oöåáåÖI=OMMVX=jìê~I=aáåáI=C=

c~áääáI=OMNSF=

^Åíáçå=éçíÉåíá~ä=íç=

áãéêçîÉ=~ï~êÉåÉëë=~åÇ=

ÅçÖåáíáçå=E^ccPF=

§ fãéêçîáåÖ=~ï~êÉåÉëë=~åÇ=êÉÑäÉÅíáçå=çå=àçÄJ

êÉä~íÉÇ=áëëìÉë=ïáíÜ=ÜÉ~äíÜ=~åÇ=ïÉääJÄÉáåÖ=

§ båÜ~åÅáåÖ=íÜÉ=~Äáäáíó=íç=ÅçìåíÉê~Åí=çê=
ïáíÜëí~åÇ=ìåÜÉ~äíÜó=ïçêâ=éê~ÅíáÅÉë=

EdêÉÉåÑáÉäÇ=Éí=~äKI=OMNSX=iá=Éí=~äKI=

OMNSX=mìêá=Éí=~äKI=OMNTX=táÉÖ~êÇ=

C=_êÉáíåÉêI=OMNTX=v~ëë~ÉÉ=C=

jÉííäÉêI=OMNTF=

^Åíáçå=éçíÉåíá~ä=íç=ëáÖå~ä=

~ÇÜÉêÉåÅÉ=íç=Öêçìé=

åçêãë=~åÇ=î~äìÉë=E^ccQF=

§ fåÅêÉ~ëáåÖ=ëçÅá~ä=~åÇ=éêçÑÉëëáçå~ä=
êÉÅçÖåáíáçå=Ñêçã=ÅçåÑçêã~åí=ÄÉÜ~îáçê=

§ båÜ~åÅáåÖ=íÜÉ=~Äáäáíó=íç=~ÇÜÉêÉ=íç=Öêçìé=
åçêãë=~åÇ=çêÖ~åáò~íáçå~ä=áåÅäìëáçå=

E`~åÜçíç=C=^êéI=OMNTX=`Üçá=Éí=

~äKI=OMNTX=h~ê~ÜçÅ~=Éí=~äKI=OMNTX=

v~ëë~ÉÉ=C=jÉííäÉêI=OMNTX=jK=

wÜ~åÖ=Éí=~äKI=OMNTF=

=

^=âÉó=~ÑÑçêÇ~åÅÉ=çÑ=éÜóëáçäóíáÅëI=áå=çìê=ÅçåíÉñí=çÑ=ëíìÇóI=áë=Éëí~ÄäáëÜáåÖ=ïçêâéä~ÅÉ=ëÉÅìêáíóK=fí=

Éå~ÄäÉë=ÉãéäçóÉÉë=íç=~îçáÇ=~å=ìåë~ÑÉ=ÉñÉÅìíáçå=çÑ=ïçêâ=~ÅíáîáíáÉë=ÄóI=Ñçê=Éñ~ãéäÉI=ÇÉíÉÅíáåÖ=

Ä~Ç=éçëíìêÉ=çê=Ñ~íáÖìÉ=EpÅÜ~ää=gê=Éí=~äKI=OMNUFK=_~ëÉÇ=çå=íÜÉ=Åçåíáåìçìë=íê~ÅâáåÖ=çÑ=éÜóëáçäçÖáÅ~ä=

é~ê~ãÉíÉêë=EÉKÖK=ÄäççÇ=éêÉëëìêÉI=ÜÉ~êí=ê~íÉ=î~êá~ÄáäáíóF=~åÇ=íÜÉ=áåíÉÖê~íáçå=~åÇ=~å~äóëáë=çÑ=çíÜÉê=

Ç~í~=ëçìêÅÉëI=éÜóëáçäóíáÅë=ã~ó=~äëç=ëìééçêí=ÉãéäçóÉÉë= áå= áÇÉåíáÑóáåÖ= áåàìêáÉë=~åÇ=ÇáëÉ~ëÉë=~í=

É~êäó= ëí~ÖÉë= Ed~ç= Éí= ~äKI= OMNRX= h~ê~ÜçÅ~= Éí= ~äKI= OMNTF= çê= áå= ÉÑÑÉÅíáîÉäó= êÉ~ÅíáåÖ= íç= ~Äåçêã~ä=

Ü~ò~êÇçìë=ÉîÉåíë=~åÇ=íÜìë=êÉÇìÅÉ=íÜÉ=êáëâ=çÑ=~ÅÅáÇÉåíë=E`Üçá=Éí=~äKI=OMNTFK=

^Ö~áå=`Üçá=Éí=~äK=EOMNTF=ÜáÖÜäáÖÜí=íÜÉ=ÅçãéäÉãÉåí~êó=~ÑÑçêÇ~åÅÉ=çÑ=Éå~ÄäáåÖ=ÉãéäçóÉÉë=íç=ëéçí=

ÉñÅÉëëáîÉ=ïçêâäç~Çë=ÄÉóçåÇ=çåÉDë=éÜóëáÅ~ä= Å~é~ÄáäáíáÉëK= qÜáëI= áå= íìêåI= ~ääçïë= íÜÉ=ïçêâÉê= Eçê=

ëìéÉêîáëçêF=íç=çéíáãáòÉ=íÜÉ=ïçêâäç~Ç=~ÅÅçêÇáåÖäóK=píìÇáÉë=çÑ=ïÉ~ê~ÄäÉ=ìëÉ=áå=áåÇìëíêá~ä=ëÉííáåÖë=

ëìÖÖÉëí=íÜ~í=Ç~í~=çÄí~áåÉÇ=Ñêçã=éÜóëáçäóíáÅë=ÇÉîáÅÉë=ã~ó=ÅçåíêáÄìíÉ=íç=ÄÉííÉê=í~ëâ=~ääçÅ~íáçå=~åÇ=

ìäíáã~íÉäó=áãéêçîÉ=ÜÉ~äíÜ=ÅçåÇáíáçåë=çÑ=ïçêâÉêë=áå=áåÇìëíêá~ä=~ëëÉãÄäó=äáåÉë=Ehçëâáã®âá=Éí=~äKI=

OMMVF=çê=ã~ÅÜáåÉ=ã~áåíÉå~åÅÉ=Ejìê~=Éí=~äKI=OMNSFK=få=íÜáë=ëÉåëÉI=áí=ã~ó=~ÑÑçêÇ=íÜÉ=çééçêíìåáíó=



 NM=

íç=ÉÑÑáÅáÉåíäó=~Ç~éí=çåÉÛë=ïçêâ=ÉåîáêçåãÉåí=íç=çåÉDë=éÜóëáÅ~ä=ÅÜ~ê~ÅíÉêáëíáÅë=çêI=~í=äÉ~ëíI=êÉÅçêÇ=

éêçÄäÉãë=ïáíÜ=í~ëâJéÉêëçåJÑáíK==

mÜóëáçäóíáÅë=~äëç=çÑÑÉêë=íÜÉ=éçíÉåíá~ä=íç=áãéêçîÉ=~ï~êÉåÉëë=~åÇ=ÅçÖåáíáçå=~Äçìí=ÜÉ~äíÜ=áëëìÉë=~í=

ïçêâ=Eiá=Éí=~äKI=OMNSFK=^ë=ÇáëÅìëëÉÇ=ÄÉÑçêÉI=ëçäìíáçåë=Éñáëí=íÜ~í=ëìééçêí=ïçêâÉêë=áå=ÇáëÅçîÉêáåÖ=

~åÇ=ÅçìåíÉê~ÅíáåÖ=ÉñÅÉëëáîÉ=ëÉÇÉåí~êó=ÄÉÜ~îáçê=çê= ä~Åâ=çÑ=éÜóëáÅ~ä=~Åíáîáíó=~í= íÜÉ=ïçêâéä~ÅÉ=

EdêÉÉåÑáÉäÇ=Éí=~äKI=OMNSX=mìêá=Éí=~äKI=OMNTX=táÉÖ~êÇ=C=_êÉáíåÉêI=OMNTFK=qÜÉó=ã~ó=~ÑÑçêÇ=ÉãéäçóÉÉë=

~=åÉïI=ìåéêÉÅÉÇÉåíÉÇ=ï~ó=çÑ=ÅÜ~åÖáåÖ=ìåÜÉ~äíÜó=ïçêâ=éê~ÅíáÅÉë=Äó=~ÅíáîÉäó=ëìééçêíáåÖ=íÜÉã=

ïáíÜ=éÉêëçå~äáòÉÇ=áåëíêìÅíáçåë=Ñçê=ÜÉ~äíÜ=áãéêçîÉãÉåí=Ev~ëë~ÉÉ=C=jÉííäÉêI=OMNTFK=

cáå~ääóI=ã~åó=éÜóëáçäóíáÅë= ëçäìíáçåë=éêçîáÇÉ= íÜÉ=éçëëáÄáäáíó= Ñçê= ëáÖå~äáåÖ= ~ÇÜÉêÉåÅÉ= íç= Öêçìé=

åçêãë=~åÇ=î~äìÉëK=pìÅÜ=~ééäáÅ~íáçåë=Éå~ÄäÉ=ÉãéäçóÉÉë= íç=ëÜ~êÉ=éÉêëçå~ä=~ÅÜáÉîÉãÉåíë=ïáíÜ=

ÅçääÉ~ÖìÉë=~åÇ=ã~å~ÖÉêëK=qÜÉó=~êÉ=íÜÉêÉÑçêÉ=éÉêÅÉáîÉÇ=Äó=ëçãÉ=~ìíÜçêë=íç=ÄÉ=áåëíêìãÉåíë=Ñçê=

Ö~áåáåÖ=ëçÅá~ä=~åÇ=éêçÑÉëëáçå~ä=êÉéìí~íáçå=~í=ïçêâ=E`~åÜçíç=C=^êéI=OMNTX=h~ê~ÜçÅ~=Éí=~äKI=OMNTX=

v~ëë~ÉÉ=C=jÉííäÉêI=OMNTFK=^ÅÅçêÇáåÖäóI=~å=çéÉå=~åÇ=íê~åëé~êÉåí=ÅçããìåáÅ~íáçå=çÑ=áåÇáîáÇì~ä=çê=

Öêçìé=ÜÉ~äíÜJêÉä~íÉÇ=áåÇáÅ~íçêë=ÅçìäÇ=ÄÉ=îáÉïÉÇ=~ë=~å=ÉñíêáåëáÅ=ãçíáî~íçê=Ñçê=ÅÜ~åÖáåÖ=ìåÜÉ~äíÜó=

ïçêâ=éê~ÅíáÅÉë=~åÇ=ÄÉÅçãáåÖ=ÜÉ~äíÜáÉê=E`Üçá=Éí=~äKI=OMNTX=jK=wÜ~åÖ=Éí=~äKI=OMNTFK==

^é~êí=Ñêçã=~ÑÑçêÇ~åÅÉëI=íÜÉ=êÉîáÉïÉÇ=äáíÉê~íìêÉ=~äëç=ëìÖÖÉëíë=î~êáçìë=Åçåëíê~áåíë=íÜ~í=ÉãéäçóÉÉë=

ã~ó=éÉêÅÉáîÉI=ïÜáÅÜ=ïÉ=ëìãã~êáòÉ=áå=q~ÄäÉ=P=~åÇ=ÇÉí~áä=åÉñíK==

=

Table. 3. iáíÉê~íìêÉ=êÉîáÉï=çå=éÜóëáçäóíáÅë=Åçåëíê~áåíë 

Constraint (CON) Description References 

`çåëíê~áåí=çå=éêáî~Åó=

E`lkNF=

§ içëáåÖ=ëçîÉêÉáÖåíó=çÑ=éÉêëçå~ä=~åÇ=ëÉåëáíáîÉ=
éÜóëáçäçÖáÅ~ä=Ç~í~=íç=íÜáêÇ=é~êíáÉë=

§ iáãáíáåÖ=íÜÉ=~Äáäáíó=íç=~ÅíáîÉäó=Åçåíêçä=

áåÑçêã~íáçå=ÇáëÅäçëìêÉ=

EdêÉÉåÑáÉäÇ=Éí=~äKI=OMNSX=iá=Éí=~äKI=

OMNSX=j~ê~âÜáãçî=C=gççI=OMNTX=

pÅÜ~ää=gê=Éí=~äKI=OMNUX=v~ëë~ÉÉ=C=

jÉííäÉêI=OMNTX=jK=wÜ~åÖ=Éí=~äKI=

OMNTF=

`çåëíê~áåí=çå=éÉêëçå~ä=

ÑêÉÉÇçã=E`lkOF=

§ oÉÇìÅáåÖ=àçÄJêÉä~íÉÇ=~ìíçåçãó=

§ aáãáåáëÜáåÖ=íÜÉ=éçëëáÄáäáíó=çÑ=éìêëìáåÖ=ëÉäÑJ

Åçåí~áåÉÇ=~åÇ=áååçî~íáîÉ=ÇÉÅáëáçåë=~í=ïçêâ=

E`Üçá=Éí=~äKI=OMNTX=dêÉÉåÑáÉäÇ=Éí=

~äKI=OMNSF=

`çåëíê~áåí=çå=íÉÅÜåçäçÖó=

áåÇÉéÉåÇÉåÅÉ=E`lkPF=

§ aáãáåáëÜáåÖ=íÜÉ=~Äáäáíó=íç=ã~âÉ=ÅçåëáÇÉêÉÇ=

ÇÉÅáëáçåë=ïáíÜçìí=íÉÅÜåçäçÖó=

§ içëáåÖ=êÉëéçåëáÄáäáíó=~åÇ=ëÉäÑJêÉäá~åÅÉ=~í=
ïçêâ=

EaììëI=`ççê~óI=C=m~ÖÉI=OMNTX=

eçÑã~ååI=OMNPF=



 NN=

Constraint (CON) Description References 

`çåëíê~áåí=çå=

áåÇáîáÇì~äáíó=E`lkQF=

§ oÉÇìÅáåÖ=áåÇáîáÇì~äáíó=Äó=ëìÄãÉêÖáåÖ=íÜÉ=

ëÉäÑ=ïáíÜáå=íÜÉ=Öêçìé=

§ gÉçé~êÇáòáåÖ=éêçÅÉÇìê~ä=Ñ~áêåÉëë=~åÇ=
ëáíì~íáçå~ä=~ÇÉèì~Åó=çÑ=àçÄ=éÉêÑçêã~åÅÉ=

êÉîáÉïë=

E`Üçá=Éí=~äKI=OMNTX=dêÉÉåÑáÉäÇ=Éí=

~äKI=OMNSF=

=

^ë=ã~åó=ëÅÜçä~êë=Ü~îÉ=éçáåíÉÇ=çìí=Eiá=Éí=~äKI=OMNSX=j~ê~âÜáãçî=C=gççI=OMNTX=jK=wÜ~åÖ=Éí=~äKI=

OMNTFI=éÜóëáçäóíáÅë=ÅçãÉë=ïáíÜ=~=ëÉîÉêÉ=éêáî~Åó=êáëâ=íÜ~í=ëÉåëáíáîÉ=çê=éêáî~íÉ=Ç~í~=áë=~ÅÅÉëëÉÇ=Äó=

íÜáêÇ=é~êíáÉë=ïáíÜçìí=~å=ÉãéäçóÉÉÛë=ÅçåëÉåíK=qÜÉêÉ=áë=~=Åçåëí~åí=éÉêáä=íÜ~í=ÉãéäçóÉêë=êÉéìêéçëÉ=

éÜóëáçäóíáÅë=Ç~í~= ~Ö~áåëí= íÜÉ= áåíÉêÉëíë= çÑ= íÜÉáê= ÉãéäçóÉÉë= Ñçê=ãçíáîÉë= çíÜÉê= íÜ~å= ÉãéäçóÉÉÛë=

ÜÉ~äíÜ=~åÇ=ïÉääJÄÉáåÖ=EpÅÜ~ää=gê=Éí=~äKI=OMNUX=v~ëë~ÉÉ=C=jÉííäÉêI=OMNTFK=^ë=dêÉÉåÑáÉäÇ=Éí=~äK=EOMNSF=

ÉñÉãéä~êáäó=áääìëíê~íÉ=áå=íÜÉáê=ëíìÇóI=~=íêìÅâ=ÇêáîÉêÛë=éÜóëáçäóíáÅë=Ç~í~=ã~ó=ÄÉ=ãáëìëÉÇ=íç=áåÑÉê=

áãéäáÅ~íáçåë=çå=ÇêáîáåÖ=ÄÉÜ~îáçê=~åÇ=éÉêÑçêã~åÅÉK=

^åçíÜÉê=Åçåëíê~áåí=ÑêÉèìÉåíäó=ÇáëÅìëëÉÇ=áå=íÜÉ=äáíÉê~íìêÉ=áë=íÜÉ=ÇÉéêáî~íáçå=çÑ=éÉêëçå~ä=ÑêÉÉÇçãK=

páåÅÉ=ÉãéäçóÉêë=ã~ó=Ö~áå=Äêç~Ç=~ÅÅÉëë=íç=ÉãéäçóÉÉ=~Åíáîáíó=Ç~í~I=íÜáë=ÅçìäÇ=äáãáí=~å=ÉãéäçóÉÉÛë=

ëÉäÑJÇÉíÉêãáå~íáçå=áå=éä~ååáåÖI=ëíêìÅíìêáåÖI=~åÇ=éÉêÑçêãáåÖ=ïçêâ=~ÅíáîáíáÉëK=qÜáëI= áå=íìêåI=ã~ó=

äÉ~Ç=íç=~=ÇÉÅêÉ~ëÉ=çÑ=ãçíáî~íáçå=~åÇ=ÇÉÖê~ÇÉ=ÅêÉ~íáîáíó=~í=íÜÉ=ïçêâéä~ÅÉK=̂ Ö~áåI=íÜÉ=íêìÅâ=ÇêáîÉêÛë=

Å~ëÉ=ÇÉëÅêáÄÉÇ=Äó=dêÉÉåÑáÉäÇ=Éí=~äK=EOMNSF=ÇáëÅìëëÉë=íÜÉ=éçëëáÄáäáíó=íÜ~í=éÜóëáçäóíáÅë=ÇÉîáÅÉë=ã~ó=

éçëëáÄäó=êÉëíê~áå= íÜÉ=ÉãéäçóÉÉ= áå=Üáë=çê=ÜÉê= ÑêÉÉ=ÅÜçáÅÉ=ïÜÉå= áí=ÅçãÉë= íç= íÜÉ=ëÉäÉÅíáçå=çÑ=~=

ëìáí~ÄäÉ= äçÅ~íáçå= ~åÇ= íáãÉ= Ñçê=ã~âáåÖ= ~= ÄêÉ~âK= páãáä~êäóI= `Üçá= Éí= ~äK= EOMNTFI= áå= ~= ëìêîÉó= çÑ=

ÅçåëíêìÅíáçå=ïçêâÉêëI= ëÜçï=íÜ~í= íÜÉ=ìëÉ=çÑ=éÜóëáçäóíáÅë=ÇÉîáÅÉë= Ñçê=ÅçääÉÅíáåÖ=ïçêâÉê=~Åíáîáíó=

é~ííÉêåë=Ñçê=íÜÉ=éìêéçëÉ=çÑ=áåÅêÉ~ëáåÖ=ÉÑÑáÅáÉåÅó=ìäíáã~íÉäó=äÉ~îÉë=ÅçåëíêìÅíáçå=ïçêâÉêë=ïáíÜ=äÉëë=

éÉêëçå~ä=ÑêÉÉÇçã=íç=çêÖ~åáòÉ=íÜÉáê=àçÄK==

qÜÉ=ÉñíÉåëáîÉ=ìëÉ=çÑ=éÜóëáçäóíáÅë=ÇÉîáÅÉë=~í=ïçêâ=ã~ó=éçíÉåíá~ääó= äÉ~Ç=íç=~å=çîÉêêÉäá~åÅÉ=çå=

íÉÅÜåçäçÖó= Eaììë= Éí= ~äKI= OMNTFK= `çåëÉèìÉåíäóI= ÉãéäçóÉÉë= ã~ó= ÄÉÅçãÉ= ÜÉäéäÉëë= áå= Å~ëÉ= çÑ=

íÉÅÜåçäçÖó=çìí~ÖÉë=~åÇ=çíÜÉê=çéÉê~íáçå~ä=Ñ~áäìêÉëK= få= íÜáë= ëÉåëÉI= íÜÉ= áåíêçÇìÅíáçå=~åÇ=ìëÉ=çÑ=

éÜóëáçäóíáÅë= ã~ó= Åçåëíê~áå= íÜÉ= ÉãéäçóÉÉ= áå= Üáë= çê= ÜÉê= íÉÅÜåçäçÖó= áåÇÉéÉåÇÉåÅÉ= ~åÇ=

áå~ÇîÉêíÉåíäó= êÉëìäí= áå= ÅçåÑäáÅíë= çê=ìåï~êê~åíÉÇ= íê~åëÑÉê=çÑ= ÇÉÅáëáçå= êÉëéçåëáÄáäáíó= EeçÑã~ååI=

OMNPFK=cçê=Éñ~ãéäÉI=~=éÜóëáçäóíáÅë=ìëÉê=ã~óI=~Ö~áåëí=ÄÉííÉê=âåçïäÉÇÖÉI=êÉäó=çå=íÜÉ=éÜóëáçäóíáÅë=

ÇÉîáÅÉÛë=Çá~Öåçëáë=áåëíÉ~Ç=çÑ=íêìëíáåÖ=Üáë=çê=ÜÉê=çïå=ëÉåëÉ=çÑ=ïÉääJÄÉáåÖK=



 NO=

páåÅÉ=éÜóëáçäóíáÅë=Ç~í~=~ëëìãÉÇäó=éêçîáÇÉë=çÄàÉÅíáîÉ=ÉîáÇÉåÅÉ=çÑ=~å=ÉãéäçóÉÉÛë=éÉêÑçêã~åÅÉI=áí=

ã~ó=ä~ëí=Äìí=åçí=äÉ~ëí=~äëç=äÉ~Ç=íç=éçëëáÄäÉ=ÅçÉêÅáçåI=ìåÑ~áê=ÇÉÅáëáçåëI=çê=ÉîÉå=ÇáëÅêáãáå~íáçå=çÑ=

~=ÅÉêí~áå=Öêçìé=çÑ=ïçêâÉêëK=få=Å~ëÉ=éÜóëáçäóíáÅë=áë=~ééäáÉÇ=íç=ÇÉíÉêãáåáëíáÅ~ääó=ÇÉêáîÉ=àçÄJêÉä~íÉÇ=

áãéäáÅ~íáçåëI=áí=ã~ó=ëÉîÉêÉäó=Åçåëíê~áå=éÉêëçå~ä=áåÇáîáÇì~äáíó=~åÇ=ÅêÉ~íÉ=~ÇÇáíáçå~ä=éêÉëëìêÉ=~í=

ïçêâI=é~êíáÅìä~êäó=~ãçåÖ=íÜçëÉ=ïÜç=~êÉ=êÉäìÅí~åí=íç=ëÜ~êÉ=éÜóëáçäóíáÅë=Ç~í~=ïáíÜ=íÜÉáê=ÅçJïçêâÉêë=

E`Üçá=Éí=~äKI=OMNTFK=

3  Research method 

aáÑÑÉêÉåí=ÅçÖåáíáîÉ=ã~ééáåÖ=íÉÅÜåáèìÉë=Å~å=~åÇ=Ü~îÉ=ÄÉÉå=ìëÉÇ=áå=~ííÉãéíë=íç=áåîÉëíáÖ~íÉ=Üçï=

éÉçéäÉ=íÜáåâ=~Äçìí=~åÇ=ã~âÉ=ëÉåëÉ=çÑ=íÜÉ=éÜÉåçãÉå~=áå=íÜÉáê=ïçêäÇK=qç=ÉñéäçêÉ=íÜÉ=ãÉåí~ä=

ãçÇÉäë=íÜ~í=ÉãéäçóÉÉë=Ü~îÉ=ÇÉîÉäçéÉÇ=êÉÖ~êÇáåÖ=íÜÉ=ìëÉ=çÑ=éÜóëáçäóíáÅë=~í=íÜÉ=ïçêâéä~ÅÉI=ïÉ=

Ü~îÉ=ÅÜçëÉå=íç=~ééäó=~=ãáñÉÇJãÉíÜçÇ=~ééêç~ÅÜ=Å~ääÉÇ=nJãÉíÜçÇçäçÖó=EtK=píÉéÜÉåëçåI=NVUSFI=

~ë=áí=çÑÑÉêë=~=êáÖçêçìë=~åÇ=ëóëíÉã~íáÅ=ï~ó=Ñçê=Å~éíìêáåÖ=Üìã~å=ëìÄàÉÅíáîáíóK=^äíÜçìÖÜ=áí=Ü~ë=ÄÉÉå=

ÑêÉèìÉåíäó=ìëÉÇ=áå=çíÜÉê=ÑáÉäÇëI=ëìÅÜ=~ë=éçäáÅó=êÉëÉ~êÅÜ=E^êã~í~ëI=sÉååI=C=t~íëçåI=OMNQX=píÉîÉå=

o=_êçïåI=NVUMF=çê=ÜÉ~äíÜ=ëÉêîáÅÉë= êÉëÉ~êÅÜ=EoK=_~âÉêI=táäÇã~åI=j~ëçåI=C=açå~äÇëçåI=OMNQX=

`êçëëI=OMMRX=píÉååÉêI=`ççéÉêI=C=pâÉîáåÖíçåI=OMMPFI=áí=Ü~ë=ÄÉÉå=ê~íÜÉê=ìåÅçããçå=áå=fp=êÉëÉ~êÅÜ=

EqÜçã~ë=C=t~íëçåI=OMMOFK=kçåÉíÜÉäÉëëI= ëçãÉ=ëíìÇáÉë=Ü~îÉ=ÄÉÉå=éìÄäáëÜÉÇ= áå=éêÉëíáÖáçìë= fp=

àçìêå~äë=çîÉê=íÜÉ=óÉ~êëK=cçê=áåëí~åÅÉI=qê~Åíáåëâó=~åÇ=g~êîÉåé~~=ENVVRF=~ééäáÉÇ=nJãÉíÜçÇçäçÖó=

Ñçê=ëíìÇóáåÖ=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=ÇÉÅáëáçåJã~âáåÖ=çÑ=éêçàÉÅí=ã~å~ÖÉêë=êÉÖ~êÇáåÖ=íÜÉ=fq=ÇáëíêáÄìíáçå=

áå=ÉåíÉêéêáëÉëK=píçêÉóI=píê~ìÄI=píÉï~êíI=~åÇ=tÉäâÉ=EOMMMF=ìëÉÇ=nJãÉíÜçÇçäçÖó=~ë=~å=~äíÉêå~íáîÉ=

~ééêç~ÅÜ= Ñçê= ëÉÖãÉåíáåÖ= íÜÉ= ÉJÅçããÉêÅÉ= áåÇìëíêó= Ä~ëÉÇ= çå= éÉêëçå~ä= çéáåáçåë= çÑ=ã~àçê= ÉJ

ÅçããÉêÅÉ= éêçîáÇÉêëK= hä~ìëI=táåÖêÉÉåI= ~åÇ= _ä~åíçå= EOMNMF= éÉêÑçêãÉÇ= ~= ëíìÇó= áåîçäîáåÖ=nJ

ãÉíÜçÇçäçÖó= Ñçê= áåîÉëíáÖ~íáåÖ=ìëÉê= êÉëáëí~åÅÉ= áå= ÉåíÉêéêáëÉ= ëóëíÉã= áãéäÉãÉåí~íáçåK= páãáä~êäóI=

jÉííäÉê=Éí=~äK=EOMNTF=ìëÉÇ=nJãÉíÜçÇçäçÖó=Ñçê=ëíìÇóáåÖ=ÇáÑÑÉêÉåí=~ííáíìÇÉë=íçï~êÇë=íÜÉ=~Ççéíáçå=

çÑ=ëÉêîáÅÉ=êçÄçíëK==

nJãÉíÜçÇçäçÖó=ëÜ~êÉë=ã~åó=ëáãáä~êáíáÉë=ïáíÜ=çíÜÉê=ÅçÖåáíáîÉ=ã~ééáåÖ=íÉÅÜåáèìÉëI=ëìÅÜ=~ë=íÜÉ=

oÉédêáÇ= íÉÅÜåáèìÉ= Eq~å= C= eìåíÉêI= OMMOFI= ãìäíáÇáãÉåëáçå~ä= ëÅ~äáåÖ= EcÉêÖìëçåI= hÉêêáåI= C=

m~ííÉêëçåI=NVVTFI=çê=ÅçÖåáíáîÉ=Å~ìë~ä=ã~ééáåÖ=EbÇÉåI=OMMQX=dÜçÄ~Çá=C=j~íÜá~ëëÉåI=OMNRFK=^ää=

ãÉåíáçåÉÇ=íÉÅÜåáèìÉë=íóéáÅ~ääó=çéÉê~íÉ=çå=ëã~ää=ë~ãéäÉ=ëáòÉë=Eaòáçé~=C=^ÜÉêåI=OMNNFI=ïáíÜáå=~=

ÅäÉ~êäó=ÇÉäáãáíÉÇ=~êÉ~=çÑ=áåíÉêÉëí=çê=éÜÉåçãÉåçåI=~åÇ=áåîçäîÉ=ëçãÉ=âáåÇ=çÑ=çéÉê~íáçå~äáò~íáçå=



 NP=

çÑ=ëìÄàÉÅíáîÉ=ëí~íÉãÉåíë=Ñêçã=áåÇáîáÇì~äë=EÉKÖK=ìëáåÖ=ê~íáåÖ=ëÅ~äÉëI=çê=Å~êÇ=ëçêíáåÖ=ÉñÉêÅáëÉëFI=~åÇ=

~= ëìÄëÉèìÉåí= áåíÉêéêÉí~íáçå= ~åÇLçê= îáëì~äáò~íáçå= çÑ= íÜÉëÉ= ëí~íÉãÉåíë= ~åÇ= êÉä~íáçåëÜáéë= áå= ~=

ãÉ~åáåÖÑìä=ï~ó=EÉKÖK=ìëáåÖ=ëáãáä~êáíó=ê~íáåÖëI=ÅçåÅÉéí=ã~éëI=ÅäìëíÉê=çê=Ñ~Åíçê=~å~äóëÉëFK=eçïÉîÉêI=

íÜÉêÉ=~êÉ=ã~åó=åì~åÅÉë=áå=íÉêãë=çÑ=Üçï=íÜÉëÉ=íÉÅÜåáèìÉë=ëÉí=äáãáíë=êÉÖ~êÇáåÖ=E~F=íÜÉ=ÉäáÅáí~íáçå=

ãÉíÜçÇI=EÄF=ëíêìÅíìê~ä=êÉéêÉëÉåí~íáçåI=~åÇ=EÅF=êÉéêÉëÉåí~íáçå=çÑ=ÉãÉêÖÉåÅÉ=Ñçê=Å~éíìêáåÖ=ãÉåí~ä=

ãçÇÉäë=EaÉ`ÜìêÅÜ=C=jÉëãÉêJj~ÖåìëI=OMNMFK==

^ë= ïÉ=ïáää= ÇÉí~áä= ÄÉäçïI= nJãÉíÜçÇçäçÖó= ~íí~ÅÜÉë= é~êíáÅìä~ê= áãéçêí~åÅÉ= íç= íÜÉ= ë~ãéäáåÖ= çÑ=

ëìÄàÉÅíáîÉ=ëí~íÉãÉåíë=~åÇ=äÉëë=çå=~=êÉéêÉëÉåí~íáîÉ=ë~ãéäáåÖ=çÑ=áåÇáîáÇì~äë=~ë=áë=çÑíÉå=ÉãéÜ~ëáòÉÇ=

Äó=çíÜÉê=íÉÅÜåáèìÉëI=~ë=ïÉää=~ë=íç=íÜÉ=ÉãÉêÖÉåÅÉ=çÑ=ãÉåí~ä=ãçÇÉäë=Äó=ÇÉëÅêáÄáåÖ=íÜÉ=ÇÉÖêÉÉ=çÑ=

ÅçåëÉåëìë=çê=Çáë~ÖêÉÉãÉåí=~í=ÑçÅ~ä=äÉîÉä=çÑ=~å~äóëáëK=aáÑÑÉêÉåí=Ñêçã=Åçãé~ê~íáîÉ=Å~ìë~ä=ã~ééáåÖ=

EdÜçÄ~Çá=C=j~íÜá~ëëÉåI=OMNRX=i~ìââ~åÉå=C=bêáâëëçåI=OMNPFI=nJãÉíÜçÇçäçÖó=ÇçÉë=åçí=ÇÉí~áä=íÜÉ=

ëíêìÅíìêÉ=çê=Å~ìë~äáíó=íÜ~í=äÉÇ=íç=~=ãÉåí~ä=ãçÇÉä=åçê=Üçï=íÜÉ=áÇÉåíáÑáÉÇ=ïçêäÇîáÉïë=~êÉ=êÉä~íÉÇ=

íç=É~ÅÜ=çíÜÉêK=fí=~äëç=ÇáÑÑÉêë=Ñêçã=oÉédêáÇI=ïÜáÅÜ=çÑíÉå=ÅçãÄáåÉë=èì~äáí~íáîÉ=ÅçåíÉåí=~å~äóëáë=

ïáíÜ= ~= èì~åíáí~íáîÉ= ÅäìëíÉê= ~å~äóëáëI= ~ë= áíë= ~å~äóíáÅ~ä= éêçÅÉÇìêÉ= áë= ìëì~ääó= äáãáíÉÇ= íç= íÜÉ=

áåíÉêéêÉí~íáçå= çÑ= åìãÉêáÅ= Ñ~Åíçê= ëÅçêÉë= EïáíÜçìí= ~åó= îáëì~ä= çìíéìí= ëìÅÜ= ~ë= ~= ÅçåÅÉéí=ã~éFK=

kÉîÉêíÜÉäÉëëI= ~= é~êíáÅìä~ê= ëíêÉåÖíÜ= çÑ= nJãÉíÜçÇçäçÖó= EÅçãé~êÉÇ= íç= éìêÉäó= áåíÉêéêÉíáîÉ=

~ééêç~ÅÜÉëF= áë= íç= ÅçåëíêìÉ= Ñêçã= íÜÉ= èì~åíáí~íáîÉ= ~å~äóëáë= ëçãÉ= ÖÉåÉê~äáò~íáçåë= ~Äçìí= íÜÉ=

êÉëéçåÇÉåíëÛ=çéáåáçåëI=ïÜáÅÜ=~êÉ=ëáãáä~ê=íç=íÜçëÉ=çÄí~áåÉÇ=Ñêçã=éçëáíáîáëí=êÉëÉ~êÅÜI=ÜçïÉîÉêI=

ïáíÜçìí= åÉÖäÉÅíáåÖ= íÜÉ= Ñ~Åí= íÜ~í= íÜÉëÉ= ÑáåÇáåÖë= ~êÉ= ëçÅá~ääó= ÅçåëíêìÅíÉÇ= ~åÇ= Ä~ëÉÇ= çå= íÜÉ=

ëìÄàÉÅíáîáíó= çÑ= êÉëéçåÇÉåíë= ~åÇ= êÉëÉ~êÅÜÉêë= Eaòáçé~= C= ^ÜÉêåI= OMNNFK= `çãÄáåÉÇ=ïáíÜ= çíÜÉê=

ãÉíÜçÇëI= ëìÅÜ= ~ë= ÇáëÅçìêëÉ= ~å~äóëáëI= áí= Å~å= ÄìáäÇ= ~= ëçäáÇ= ÑçìåÇ~íáçå= Ñçê= ãçêÉ= èì~åíáí~íáîÉ=

ÅçåÑáêã~íçêó= ëíìÇáÉë= Ew~Ä~ä~I= OMNQFK= jçêÉçîÉêI= nJãÉíÜçÇçäçÖó= çÑíÉå= ìåÅçîÉêë= ìåìëì~ä= çê=

ÅçìåíÉêáåíìáíáîÉ=é~ííÉêåë=íÜ~í=~êÉ=ìåêÉä~íÉÇ=íç=çÄëÉêî~ÄäÉ=ÇÉãçÖê~éÜáÅ=ÅÜ~ê~ÅíÉêáëíáÅë=~åÇ=ÜÉåÅÉ=

ã~ó=åçí=ÄÉ=ÇÉíÉÅíÉÇ=ïáíÜ=íóéáÅ~ä=ëìêîÉóJÄ~ëÉÇ=ëíìÇáÉë=Ew~Ä~ä~=C=m~ëÅì~äI=OMNSFK=qÜáë=ë~áÇI=ïÉ=

Ü~îÉ= ÑçääçïÉÇ= ÑáîÉ=ãÉíÜçÇçäçÖáÅ~ä= ëíÉéëI=ïÜáÅÜ=ïÉ= ÇÉí~áä= áå= íÜÉ= ÑçääçïáåÖ= ëìÄëÉÅíáçåë= ~åÇ=

ëìãã~êáòÉ=áå=q~ÄäÉ=QI=áå=çêÇÉê=íç=Éñ~ãáåÉ=ëáãáä~êáíáÉë=~åÇ=ÇáÑÑÉêÉåÅÉë=áå=éÉêÅÉáîáåÖ=~ÑÑçêÇ~åÅÉë=

~åÇ=Åçåëíê~áåíë=çÑ=éÜóëáçäóíáÅë=~í=íÜÉ=ïçêâéä~ÅÉK==

=



 NQ=

Table. 4. jÉíÜçÇçäçÖáÅ~ä=ëíÉéë=ÑçääçïÉÇ=áå=íÜáë=nJãÉíÜçÇçäçÖó=ëíìÇó 

Methodological steps Definition Implementation 

píÉé=NW=`çåÅçìêëÉ== fåáíá~ä= ÅçääÉÅíáçå= çÑ= ëí~íÉãÉåíëI= É~ÅÜ=

ã~âáåÖ= ~= ÇáÑÑÉêÉåíI= Äìí= åçåÉíÜÉäÉëë=

êÉÅçÖåáò~ÄäÉI= ~ëëÉêíáçå= ~Äçìí= íÜÉ=

íçéáÅ=çÑ=áåíÉêÉëíK=

tÉ= ëí~êíÉÇ= çìê= áåèìáêó= Äó= ëÉ~êÅÜáåÖ= Ñçê=

àçìêå~ä= éìÄäáÅ~íáçåëI= åÉïë= ~êíáÅäÉëI= ~åÇ=

ïÉÄëáíÉëI= ïÜáÅÜ= ÇÉëÅêáÄÉÇ= ÖÉåÉê~ä=

~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíë= çÑ= ïÉ~ê~ÄäÉë=

~åÇ= çÑ= éÜóëáçäóíáÅë= áå= é~êíáÅìä~êK= tÉ=

Ñçêãìä~íÉÇ=~=äáëí=çÑ=QR=ëí~íÉãÉåíë=Ä~ëÉÇ=çå=

íÜÉ=áÇÉåíáÑáÉÇ=ëçìêÅÉëK=

píÉé=OW=nJë~ãéäÉ= aÉîÉäçéãÉåí=çÑ=~=êÉéêÉëÉåí~íáîÉ=ëÉí=

çÑ=ëí~íÉãÉåíë=íÜ~í=~êÉ=Çê~ïå=Ñêçã=íÜÉ=

ÅçåÅçìêëÉK=jçëí=çÑíÉå=ëí~íÉãÉåíë=~êÉ=

íê~åëÅêáÄÉÇ=çåíç=Å~êÇë=Ñçê=Ñ~Åáäáí~íáåÖ=

íÜÉ=ä~íÉê=nJëçêíáåÖK=

cçê=î~äáÇ~íáçå=~åÇ=êÉÑáåÉãÉåí=çÑ= íÜÉ= áåáíá~ä=

ÅçåÅçìêëÉI= ïÉ= ÅçåÇìÅíÉÇ= NO= çéÉåJÉåÇÉÇ=

áåíÉêîáÉïë=ïáíÜ=Ççã~áå=ÉñéÉêíëI=ïÜáÅÜ=ïÉ=

Ñáêëí= êÉÅêìáíÉÇ=Äó= íÉäÉéÜçåÉ=~åÇ=ëÉÅçåÇ=Äó=

~ééäóáåÖ= íÜÉ= “ëåçïÄ~ääáåÖÒ= íÉÅÜåáèìÉI= ~ë=

ÇÉëÅêáÄÉÇ=Äó=jóÉêë=~åÇ=kÉïã~å=EOMMTFI=íç=

ÉñíÉåÇ= íÜÉ= ë~ãéäÉ= ÑìêíÜÉêK=dìáÇÉÇ= Äó= íÜÉ=

áåíÉêîáÉï= êÉëìäíëI= ïÉ= êÉÇìÅÉÇ= íÜÉ= áåáíá~ä=

ÅçåÅçìêëÉ=íç=PO=ëí~íÉãÉåíëK=

píÉé=PW=nJëçêíáåÖ= pÉäÉÅíáçå= çÑ= ëíìÇó= é~êíáÅáé~åíë= ~åÇ=

äÉííáåÖ=íÜÉã=Åçãé~êÉ=~åÇ=ê~åâ=íÜÉ=nJ

ë~ãéäÉ= ëí~íÉãÉåíë= ÅçåÅÉêåáåÖ= Üçï=

ãìÅÜ= íÜÉó= ~ÖêÉÉ= çê= Çáë~ÖêÉÉ= Ä~ëÉÇ=

çå=ÇÉíÉêãáåÉÇ=ëçêíáåÖ=áåëíêìÅíáçåëK=

qç= çÄí~áå= ëìÄàÉÅíáîÉ= îáÉïéçáåíë= ~åÇ=

éÉêÅÉéíáçåë= çÑ= ÉãéäçóÉÉë= ~ÑÑÉÅíÉÇ= Äó= íÜÉ=

áåíêçÇìÅíáçå=çÑ=éÜóëáçäóíáÅë= áå= íÜÉ= ëÜçêí=çê=

ãÉÇáìã= íÉêãI=ïÉ= êÉÅêìáíÉÇ= Äó= ÉJã~áä= ~åÇ=

~ÇîÉêíáëÉãÉåí= çå= çìê= áåëíáíìíáçå~ä= ïÉÄëáíÉ=

OM= êÉëéçåÇÉåíëK= b~ÅÜ= éÉêëçå=ï~ë= ÖáîÉå= ~=

äáåâ= íç= íÜÉ= nJëçêíï~êÉ= éä~íÑçêã= Ñçê=

éÉêÑçêãáåÖ=íÜÉ=èJëçêí=éêçÅÉÇìêÉ=çåäáåÉK=

píÉé=QW=nì~åíáí~íáîÉ=

Ç~í~=~å~äóëáë==

mÉêÑçêãáåÖ= ~= Ñ~Åíçê= ~å~äóëáë= ~åÇ=

~å~äóòáåÖ=íÜÉ=ÅçêêÉä~íáçå=ÅçÉÑÑáÅáÉåíë=

êÉéêÉëÉåíáåÖ= íÜÉ= ÇÉÖêÉÉ= çÑ=

ÅçåÅçêÇ~åÅÉ= ÄÉíïÉÉå= ~å= áåÇáîáÇì~ä=

nJëçêí=~åÇ=~=ÖÉåÉê~äáòÉÇ=Ñ~ÅíçêK=

qÜÉ=Ö~íÜÉêÉÇ=Ç~í~=ï~ë=~å~äóòÉÇ=ìëáåÖ= íÜÉ=

mêáåÅáé~ä= `çãéçåÉåí= ^å~äóëáë= Em`^F= ïáíÜ=

s~êáã~ñ= êçí~íáçå= éêçîáÇÉÇ= Äó= íÜÉ= pq^q^=

ëçÑíï~êÉ= é~Åâ~ÖÉK= cìêíÜÉê= îáëì~ä= ~å~äóëÉë=

ïÉêÉ=ÅçåÇìÅíÉÇ=ìëáåÖ=jáÅêçëçÑí=bñÅÉäK==



 NR=

Methodological steps Definition Implementation 

píÉé=RW=fåíÉêéêÉí~íáçå=

çÑ=íÜÉ=èì~åíáí~íáîÉ=

ÑáåÇáåÖë=

fåíÉêéêÉí~íáçå= çÑ= Ñ~Åíçê= ëÅçêÉë= ~åÇ=

î~êá~åÅÉ= çÑ= ëí~íÉãÉåíë= ~Åêçëë= ~ää=

áÇÉåíáÑáÉÇ=Ñ~ÅíçêëK=

tÉ= áåíÉêéêÉí= íÜÉ= Ñ~Åíçêë= Äó= äççâáåÖ= ~í= íÜÉ=

ëí~íÉãÉåí= ëÅçêÉë= çÑ= É~ÅÜ= áÇÉåíáÑáÉÇ= ìëÉê=

Öêçìé= ~åÇ= íÜÉ= Çáëí~åÅÉë= çÑ= ëéÉÅáÑáÅ=

ëí~íÉãÉåí= ëÅçêÉë= íç= åÉáÖÜÄçêáåÖ= Ñ~ÅíçêëÛ=

ëÅçêÉëK= b~ÅÜ= áåíÉêéêÉíÉÇ= ãÉåí~ä= ãçÇÉä= áë=

ëìãã~êáòÉÇ= áå= Ñçêã= çÑ= ~= å~êê~íáîÉ=

ÇÉëÅêáéíáçåK 

=

_ìí=ÄÉÑçêÉ=ïÉ=íìêå=íç=~=ÇÉí~áäÉÇ=ÇÉëÅêáéíáçå=çÑ=çìê=êÉëÉ~êÅÜ=ÇÉëáÖåI=áí=áë=áãéçêí~åí=íç=åçíÉ=íÜ~í=

nJãÉíÜçÇçäçÖó= ~äëç= éêÉëÉåíë= ~= åìãÄÉê= çÑ= äáãáí~íáçåëI= ïÜáÅÜ= ïÉ= íÜáåâ= íÜ~í= fp= êÉëÉ~êÅÜÉêë=

áåíÉêÉëíÉÇ=áå=~ééäóáåÖ=íÜáë=ãÉíÜçÇ=ëÜçìäÇ=ÄÉ=~ï~êÉ=çÑK=qç=ëí~êí=ïáíÜI=nJãÉíÜçÇçäçÖó=áåîçäîÉë=

ãìäíáéäÉ=Ç~í~=ÅçääÉÅíáçå=êçìåÇë=~åÇ=ã~íêáñ=~äÖÉÄê~=çéÉê~íáçåë=EpK=oK=_êçïåI=NVVPFX=ëçãÉ=ëíÉéë=

~êÉ= Ä~ëÉÇ= çå= áåÑçêãÉÇL~å~äóíáÅ~äI= çíÜÉêë= çå= ëìÄàÉÅíáîÉLàìÇÖãÉåí~ä= ÇÉÅáëáçåJã~âáåÖ= Äó= íÜÉ=

êÉëÉ~êÅÜÉêK=̂ äíÜçìÖÜ=íÜÉêÉ=~êÉ=ëçãÉ=ëí~íáëíáÅ~ä=ÖìáÇÉäáåÉë=çê=êìäÉëJçÑJíÜìãÄI=ëçãÉíáãÉë=ÇÉÅáëáçåë=

ãìëí=ÄÉ=í~âÉå=Ñêçã=~=íÜÉçêÉíáÅ~ä=çê=éê~Öã~íáÅ=éçáåí=çÑ=îáÉïK=cçê=áåëí~åÅÉI=áå=ëíÉé=N=EÅçåÅçìêëÉF=

íÜÉ=êÉëÉ~êÅÜÉê=ã~ó=ÇÉêáîÉ=ëí~íÉãÉåíë=Ä~ëÉÇ=éìêÉäó=çå=ÇÉëâ=êÉëÉ~êÅÜ=çê=ã~ó=~äëç=áåÅäìÇÉ=éêáã~êó=

Ç~í~=ïÜáÅÜ=ÜÉLëÜÉ=çÄí~áåÉÇ=Äó=éêÉÅÉÇáåÖ=ÑçÅìë=Öêçìé=ÇáëÅìëëáçåëI=ÉñéÉêí=áåíÉêîáÉïëI=çê=çíÜÉê=

ÑáÉäÇ=êÉëÉ~êÅÜ=ãÉíÜçÇëK=få=ëíÉé=O=EnJë~ãéäÉFI=íÜÉ=ëÉäÉÅíáçå=çÑ=íÜÉ=åìãÄÉê=~åÇ=ÅçåíÉåí=çÑ=Å~êÇë=

áë=Éèì~ääó=ÇáëÅêÉíáçå~êóK=qÜáë=ÇÉÅáëáçå=ã~ó=ÄÉ=Ä~ëÉÇ=çå=~=íÜÉçêÉíáÅ~ä=êÉ~ëçåáåÖ=EÄìí=ãìëí=åçíF=

çê=ÅçìäÇ=äáâÉïáëÉ=ÄÉ=ÖìáÇÉÇ=Äó=éê~ÅíáÅ~ä=áëëìÉëI=~ë=Ñçê=Éñ~ãéäÉI=ÇÉäáÄÉê~íÉäó=êÉÇìÅáåÖ=íÜÉ=åìãÄÉê=

çÑ= ëí~íÉãÉåíë= Ñçê= ëáãéäáÑóáåÖ= ~åÇ= ëéÉÉÇáåÖ= ìé= íÜÉ= ëçêíáåÖ= éêçÅÉëë= íç= ~îçáÇ= íÜ~í= é~êíáÅáé~åíë=

êÉëéçåÇ=áå=~=“ãÉÅÜ~åáÅ~äÒ=ï~ó=äáâÉ=áí=áë=Åçããçåäó=ÑçìåÇ=áå=ëìêîÉóJÄ~ëÉÇ=ëíìÇáÉë=E`çêêI=OMMNFK=

få=ëíÉé=P= EnJëçêíáåÖFI=~=ÇÉÅáëáçå=ãìëí=ÄÉ= í~âÉå=ïáíÜ=êÉëéÉÅí= íç= ê~íáåÖ=ëÅ~äÉë=~åÇ=ÇáëíêáÄìíáçå=

EÑáñÉÇ=îëK=ìåÇÉíÉêãáåÉÇF=ìåÇÉêäóáåÖ=íÜÉ=ëçêíáåÖ=ÉñÉêÅáëÉK=cáå~ääóI=áå=ëíÉé=Q=Eèì~åíáí~íáîÉ=~å~äóëáëFI=

íÜÉêÉ=áë=~=ÅÜçáÅÉ=íç=ã~âÉ=êÉÖ~êÇáåÖ=íÜÉ=Ñ~Åíçê=Éñíê~Åíáçå=EÉKÖK=m`^=îëK=bc^F=~åÇ=êçí~íáçå=ãÉíÜçÇ=

EÉKÖK=çêíÜçÖçå~ä=îëK=çÄäáèìÉ=îëK=ìåêçí~íÉÇ=ëçäìíáçåFK=̂ ää=íÜÉëÉ=ÇÉÅáëáçåë=áåÑäìÉåÅÉI=íç=ëçãÉ=ÉñíÉåíI=

íÜÉ=ê~åÖÉI=áåÑçêã~íáîÉ=î~äìÉI=~åÇ=áåíÉêéêÉí~Äáäáíó=çÑ=éçëëáÄäÉ=êÉëìäíëK=qÜÉêÉÑçêÉI=íÜÉ=êÉéäáÅ~Äáäáíó=

~åÇ= êÉäá~Äáäáíó=çÑ=nJãÉíÜçÇçäçÖó= ëíìÇáÉë=Ü~îÉ= ÑêÉèìÉåíäó=ÄÉÉå=ÇáëéìíÉÇK= cçê= áåëí~åÅÉI=`êçëë=

EOMMRF=åçíÉÇ= íÜ~í=ïÜÉå=êÉéÉ~íÉÇ=çå= íÜÉ=ë~ãÉ=éÉêëçåëI=nJãÉíÜçÇçäçÖó=ÇçÉë=åçí=åÉÅÉëë~êáäó=

óáÉäÇ=íÜÉ=ë~ãÉ=êÉëìäíëK=^äíÜçìÖÜ=ëçãÉ=êÉëÉ~êÅÜÉêë=~ÑÑáêã=íÜ~í=~=nJëçêíáåÖ=Å~å=ÄÉ=êÉéäáÅ~íÉÇ=ïáíÜ=



 NS=

URB=ÅçåëáëíÉåÅó=ìé=íç=~=óÉ~ê=ä~íÉê=EpíÉîÉå=o=_êçïåI=NVUMFI=íÜÉêÉ=áë=Çáë~ÖêÉÉãÉåí=áå=íÜÉ=äáíÉê~íìêÉ=

ïÜáÅÜ= Ü~ë= äÉÇ= íç= Åä~áãë= ~åÇ= ëìÖÖÉëíáçåë= íç= Ñáñ= íÜáë= áëëìÉ= Ew~Ä~ä~= C= m~ëÅì~äI= OMNSFK= pçãÉ=

êÉëÉ~êÅÜÉêë=~äëç=ÅêáíáÅáòÉÇ=íÜÉ=åÉÖäÉÅí=çÑ=é~íÜ=ÇÉéÉåÇÉåÅó=áå=ÇÉÅáëáçåJã~âáåÖ=Eo~ÅÜÉä=_~âÉêI=

qÜçãéëçåI=C=j~ååáçåI=OMMSFI=~ë= áí=~ëëìãÉÇ= íÜ~í= íÜÉ=éä~ÅáåÖ=çÑ=~=Å~êÇ=áå= íÜÉ=Åçåíáåììã=çÑ=

éçëëáÄäÉ= êÉëéçåëÉë= áë= åçí= ~ÑÑÉÅíÉÇ=Äó=éêÉîáçìë=çê= ä~íÉê=éä~ÅÉãÉåíëK=^Ö~áåI= íÜÉêÉ= áë= ~=ÇáëëÉåí=

ïÜÉíÜÉê= íÜáë= áëëìÉ=ëáÖåáÑáÅ~åíäó=~äíÉêë= íÜÉ=çìíÅçãÉ=çÑ=~=ëíìÇóK=eçïÉîÉêI=~ÅÅçêÇáåÖ= íç=o~ÅÜÉä=

_~âÉê=Éí=~äK=EOMMSFI=íÜáë=áëëìÉ=Å~å=ÄÉ=ÅçìåíÉêÉÇ=Äó=~å=~ÇÉèì~íÉäó=ëáòÉÇ=nJë~ãéäÉ=~åÇ=íÜÉ=ê~áëáåÖ=

çÑ=íÜÉ=êÉèìáêÉÇ=éêçÄ~Äáäáíó=Ñêçã=MKMR=íç=MKMN=Ñçê=ëáÖåáÑáÅ~åÅÉ=áå=Ñ~Åíçê=äç~ÇáåÖëÓ~ë=ï~ë=~ééäáÉÇ=

áå=íÜáë=ëíìÇó=EÅÑK=q~ÄäÉ=^OFK==

_ÉëáÇÉë=íÜÉëÉ=ê~íÜÉê=éêçÅÉÇìê~ä=áëëìÉëI=nJãÉíÜçÇçäçÖó=~äëç=Ñ~ÅÉë=ëçãÉ=éêçÄäÉãë=ïáíÜ=êÉëéÉÅí=

íç=íÜÉ=áåíÉêéêÉí~íáçå=çÑ=êÉëìäíë=~åÇ=áíë=~ÅÅÉéí~åÅÉ=~ãçåÖ=éçëáíáîáëí=êÉëÉ~êÅÜÉêëK=cçääçïáåÖ=o~ãäç=

~åÇ=kÉïã~å=EOMNNFI=íÜÉ=áåíÉêéêÉí~íáçå=çÑ=nJëçêíë=áë=~å=ÉñíÉåëáîÉ=èì~äáí~íáîÉ=éêçÅÉëëK=få=çêÇÉê=íç=

í~âÉ=íÜÉ=~å~äóëáë=ÄÉóçåÇ=íÜÉ=ãçëí=Ä~ëáÅ=ÇÉëÅêáéíáîÉ=~åÇ=ÅçìåíáåÖ=ÉñÉêÅáëÉÓáå=~ÇÇáíáçå=íç=ÄÉáåÖ=

~ÄäÉ=íç=éÉêÑçêã=íÜÉ=èì~åíáí~íáîÉ=~å~äóëáëÓíÜÉ=êÉëÉ~êÅÜÉê=åÉÉÇë=íç=ÇÉîÉäçé=ÑìêíÜÉê=~å~äóíáÅ~ä=ëâáääë=

áå=ãçîáåÖ=íçï~êÇë=ÜóéçíÜÉëÉë=çê=éêçéçëáíáçåë=~Äçìí=Üçï=íç=Éñéäçáí=íÜÉ=Ç~í~=áå=~=ãÉ~åáåÖÑìä=

ï~óK= få= çìê= Å~ëÉI= íÜÉ= ÅçãÄáåÉÇ= ìëÉ= çÑ= åìãÉêáÅ~äI= Öê~éÜáÅ~äI= ~åÇ= ÅçåíÉåí= ~å~äóëáë= ï~ë=

áåëíêìãÉåí~ä= áå= íÜÉ= éêçÅÉëë= çÑ= ã~âáåÖ= ëÉåëÉ= çÑ= íÜÉ= çÄí~áåÉÇ= Ç~í~K= m~êíáÅìä~êäóI= ÇáÑÑÉêÉåí=

îáëì~äáò~íáçåë= ~Äçìí= íÜÉ=éä~ÅÉãÉåí= çÑ= ëí~íÉãÉåíë= EÅÑK= q~ÄäÉ= ^P= ~åÇ=^QF= Ñ~Åáäáí~íÉÇ= ~å= É~ëáÉê=

áåíÉêéêÉí~íáçå=çÑ=íÜÉ=Ñ~Åíçê=ëÅçêÉëK=eçïÉîÉêI=ÄÉÅ~ìëÉ=ÑáåÇáåÖë=~êÉ=áåíÉêéêÉí~íáîÉ=áå=å~íìêÉI=nJ

ãÉíÜçÇçäçÖó= ëíìÇáÉë= ~êÉ= ÑêÉèìÉåíäó=ãáëìåÇÉêëíççÇK= cáêëíI= nJãÉíÜçÇçäçÖó= Ü~ë= åç= áåíÉêÉëí= áå=

Éëíáã~íáåÖ= éçéìä~íáçå= ëí~íáëíáÅëK= fíë= éìêéçëÉ= áë= íç= Å~éíìêÉ= íÜÉ= ê~åÖÉ= ~åÇ= ÇáîÉêëáíó= çÑ= ãÉåí~ä=

ãçÇÉäëI= åçí= íç= ã~âÉ= Åä~áãë= ~Äçìí= íÜÉ= éÉêÅÉåí~ÖÉ= çÑ= éÉçéäÉ= ÉñéêÉëëáåÖ= íÜÉã= E`êçëëI= OMMRX=

pí~áåíçå= oçÖÉêëI= NVVRFK= få= íÜáë= ëÉåëÉI= ~äëç= ãáåçêáíó= çéáåáçåëÓïÜáÅÜ= ëÜçìäÇ= ÄÉ= åçí= çÑ= äÉëë=

áãéçêí~åÅÉÓÑáåÇ=íÜÉáê=ï~ó=áåíç=êÉëÉ~êÅÜK=pÉÅçåÇI=~åÇ=êÉä~íÉÇ=íç=íÜÉ=éêÉîáçìë=éçáåíI=íÜÉ=~å~äóíáÅ~ä=

ÑçÅìë=çÑ=nJãÉíÜçÇçäçÖó=êÉã~áåë=ÉñÅäìëáîÉäó=çå=ÅäìëíÉêáåÖ=áåÇáîáÇì~äëÛ=éÉêÅÉéíáçåK=fíI=íÜÉêÉÑçêÉI=

ÇçÉë=åçí=éêçîáÇÉ=ä~êÖÉJëÅ~äÉ=ÖÉåÉê~äáò~ÄäÉ=êÉëìäíë=~äçåÖëáÇÉ=~=éçëáíáîáëíáÅ=ìåÇÉêëí~åÇáåÖ=ïÜÉêÉ=

íÜÉ=éêçéçêíáçå=çÑ= áåÇáîáÇì~äë= ëìÄëÅêáÄáåÖ= íç=~=éçáåí=çÑ=îáÉï= áë=ÇÉÉãÉÇ= áãéçêí~åí=~åÇ=ïÜÉêÉ=

ÇáÑÑÉêÉåí=ÇÉãçÖê~éÜáÅ= ~åÇ=çíÜÉêïáëÉ=é~ê~ãÉíÉêë= ~êÉ= ~å~äóòÉÇ= Ñçê=ã~âáåÖ= ÑìêíÜÉê= áåÑÉêÉåÅÉë=

Ew~Ä~ä~=C=m~ëÅì~äI=OMNSFK=iÉí=ìë=íìêå=íç=~=ÇÉëÅêáéíáçå=çÑ=íÜÉ=ãÉíÜçÇçäçÖáÅ~ä=ëíÉéë=ÑçääçïÉÇ=áå=

íÜáë=nJãÉíÜçÇçäçÖó=ëíìÇóK=



 NT=

3.1  Concourse 

få=ãçëí=Å~ëÉëI=nJãÉíÜçÇçäçÖó=ëíìÇáÉë=ëí~êí=ïáíÜ=íÜÉ=ÅçåÅçìêëÉI=ïÜáÅÜ=áë=~å=áåáíá~ä=ÅçääÉÅíáçå=~åÇ=

çêÇÉêÉÇ= éêÉëÉåí~íáçå= çÑ= ëí~íÉãÉåíë= ~Äçìí= íÜÉ= íçéáÅ= çÑ= áåíÉêÉëíÔëáãáä~êäó= íç= íÜÉ= ÇÉëáÖå= çÑ= ~=

èìÉëíáçåå~áêÉK=eçïÉîÉêI=ÇáÑÑÉêÉåí=Ñêçã=íóéáÅ~ä=ëìêîÉóJÄ~ëÉÇ=êÉëÉ~êÅÜI=íÜÉ=ÅçåÅçìêëÉ=ãìëí=åçí=

ÄÉ=íÜÉçêÉíáÅ~ääóJÇêáîÉåK=o~íÜÉê=áí=ãìëí=êÉÑäÉÅí=íÜÉ=éÜÉåçãÉåçå=çÑ=ëíìÇó=áå=~=Äêç~Ç=~åÇ=ÉåÖ~ÖáåÖ=

ã~ååÉê=Et~ííë=C=píÉååÉêI=OMNOFK=cçääçïáåÖ=táääá~ã=píÉéÜÉåëçå=ENVVPF=“xÁz=~=ÇáëíáåÅíáçå=Ü~ë=íç=

ÄÉ=Çê~ïå=ÄÉíïÉÉå=ã~ííÉêë=çÑ=çÄàÉÅíáîÉ=Ñ~Åí=xÁz=ïÜáÅÜ=~êÉ=ëáåÖìä~ê=Äáíë=çÑ=áåÑçêã~íáçå=ïÜáÅÜ=Çç=

åçí=ëéêÉ~ÇI=~åÇ=ã~ííÉêë=çÑ=ëÉäÑJêÉÑÉêÉåÅÉI=ïÜáÅÜ=~êÉ=áåÑáåáíÉ=~Äçìí=~åóíÜáåÖKÒ=få=íÜÉçêóI=íÜÉêÉÑçêÉ=

~åó= ÅçääÉÅíáçå=çÑ= ëí~íÉãÉåíëI= åç=ã~ííÉê= Üçï= ä~êÖÉI= áë= ëíáää= ~= ëìÄëÉí= çÑ= ~å= áåÑáåáíÉ=åìãÄÉê= çÑ=

éçëëáÄäÉ=ëí~íÉãÉåíë=~Äçìí=~=éÜÉåçãÉåçå=EjÅhÉçïå=C=qÜçã~ëI=OMNPFK=qÜÉêÉ=áë=åç=ÅçêêÉÅí=çê=

ìåáîÉêë~ä=ãçÇÉ=íç=ÇÉíÉêãáåÉ=íÜÉ=êáÖÜí=åìãÄÉê=~åÇ=ÅçåíÉåí=çÑ=ëí~íÉãÉåíëK==

få=äáåÉ=ïáíÜ=pí~áåíçå=oçÖÉêë=ENVVRFI=ïÜç=ëìÖÖÉëíÉÇ=~=ê~åÖÉ=çÑ=~ééêçñáã~íÉäó=QMJUM=ëí~íÉãÉåíë=

Ñçê=~=ÅçåÅçìêëÉI=çìê=áåáíá~ä=äáëí=ÅçãéêáëÉÇ=QR=ëí~íÉãÉåíëK=^ë=ïÉ=ÇáëÅìëëÉÇ=éêÉîáçìëäóI=ÇìÉ=íç=íÜÉ=

ä~Åâ=çÑ=ëéÉÅáÑáÅ=ëíìÇáÉë=ëìêêçìåÇáåÖ=çìê=éÜÉåçãÉåçå=çÑ=áåíÉêÉëíI=ïÉ=ïÉêÉ=ÑçêÅÉÇ=íç=åçí=çåäó=

í~âÉ=áåíç=ÅçåëáÇÉê~íáçå=ëÅÜçä~êäó=ëçìêÅÉëI=Äìí=~äëç=êÉÅÉåí=åÉïë=~êíáÅäÉëI=ëÅáÉåÅÉ=~åÇ=íÉÅÜåçäçÖó=

ã~Ö~òáåÉëI=éÉêëçå~ä=ÄäçÖëI=çê=ïÉÄëáíÉë=çÑ=ÇÉîáÅÉ=ã~åìÑ~ÅíìêÉêë=~åÇ=ëçÑíï~êÉ=ÇÉîÉäçéÉêë= Ñçê=

Ñçêãìä~íáåÖ=~å=áåáíá~ä=ëÉí=çÑ=ëí~íÉãÉåíëI=ïÜáÅÜ=ÅçìäÇ=ÑìÉä=~=ëíáãìä~íÉÇ=ÇÉÄ~íÉ=~Äçìí=éÜóëáçäóíáÅë=

~í=íÜÉ=ïçêâéä~ÅÉ=~åÇ=~ë=ëìÅÜ=êÉéêçÇìÅÉ=ÇáÑÑÉêÉåí=çéáåáçåë=~åÇ=ÇáëÅçìêëÉë=~Äçìí=íÜÉ=íçéáÅK===

3.2  Q-sample 

páåÅÉ=éêáçê=êÉëÉ~êÅÜ=Ü~ë=ëÜçïå=íÜ~í=ÅçåÇìÅíáåÖ=áåíÉêîáÉïë=ïáíÜ=Ççã~áå=ÉñéÉêíë=çê=éÉçéäÉ=ïáíÜ=

~=ëéÉÅá~ä=áåíÉêÉëí=áåÅêÉ~ëÉë=íÜÉ=éêçÄ~Äáäáíó=çÑ=êÉ~ÅÜáåÖ=~=êÉéêÉëÉåí~íáîÉ=ë~ãéäÉ=EaÉååáëI=NVUUFI=

ïÉ=ÅçåÇìÅíÉÇ=NO=çéÉåJÉåÇÉÇ=áåíÉêîáÉïë=ïáíÜ=ÉñéÉêíë=áå=íÜÉ=ÑáÉäÇ=çÑ=éìÄäáÅ=ÜÉ~äíÜI=éêÉîÉåíáîÉ=

ãÉÇáÅáåÉI=~åÇ=fqJÉå~ÄäÉÇ=ÜÉ~äíÜ=éêçãçíáçå=áå=pïáíòÉêä~åÇÔíÜÉ=çêáÖáå~íáåÖ=Åçìåíêó=çÑ=íÜáë=ëíìÇó=

EÅÑK=q~ÄäÉ=^N=Ñçê=ë~ãéäÉ=ÅÜ~ê~ÅíÉêáëíáÅëFK=^=ÅÉêí~áå=äÉîÉä=çÑ=Ñ~ãáäá~êáíó=ïáíÜ=êÉÖ~êÇë=íç=ÉJÜÉ~äíÜ=

~åÇ= fqJÄ~ëÉÇ= ïÉääåÉëë= éêçÖê~ãë= ï~ë= êÉèìáêÉÇ= ëç= íÜ~í= ~= Ççã~áå= ÉñéÉêí= ï~ë= ÅçåëáÇÉêÉÇ= ~ë=

áåíÉêîáÉï=é~êíåÉêK=pÉäÉÅíÉÇ=ÉñéÉêíë=ïÉêÉ=Åçåí~ÅíÉÇ=Äó=íÉäÉéÜçåÉ=~åÇ=ëìÄëÉèìÉåíäó=êÉÅêìáíÉÇ=Äó=

~ééäóáåÖ= íÜÉ= “ëåçïÄ~ääáåÖÒ= íÉÅÜåáèìÉI= ~ë= ÇÉëÅêáÄÉÇ= Äó= jóÉêë= ~åÇ= kÉïã~å= EOMMTFK= b~ÅÜ=

áåíÉêîáÉï= ä~ëíÉÇ= ~ééêçñáã~íÉäó= çåÉ= Üçìê= ~åÇ=ï~ë= êÉÅçêÇÉÇ=ïáíÜ= íÜÉ= ÅçåëÉåí= çÑ= íÜÉ= ÉñéÉêíK=

^ääçïáåÖ= ~= ÅÉêí~áå= ÑäÉñáÄáäáíó= ~åÇ= çéÉååÉëë= ÇìêáåÖ= íÜÉ= áåíÉêîáÉïëI= ïÉ= í~äâÉÇ= íÜêçìÖÜ= É~ÅÜ=



 NU=

ëí~íÉãÉåíI=~ëâÉÇ=Ñçê=áíë=êÉä~íáçå=íç=íÜÉ=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=áÇÉåíáÑáÉÇ=áå=íÜÉ=äáíÉê~íìêÉI=~ë=

ïÉää=~ë=ÇáëÅìëëÉÇ=ãáëëáåÖ=éÉêëéÉÅíáîÉëK==

tÉ=éÉêÑçêãÉÇ=~=íÜÉçêÉíáÅ~ä=ÅçÇáåÖ=íç=~ëëìêÉ=~=ëóëíÉã~íáÅ=ÅçîÉê~ÖÉ=çÑ=~ää=éçëëáÄäÉ=éÉêëéÉÅíáîÉë=

çå= éÜóëáçäóíáÅë= ìëÉ= ~í= íÜÉ= ïçêâéä~ÅÉ= ~åÇ= íÜ~í= íÜÉ= ëÉäÉÅíÉÇ= nJë~ãéäÉ= “Åçåí~áåë= íÜÉ=

ÅçãéêÉÜÉåëáîÉåÉëë= çÑ= íÜÉ= ä~êÖÉê= éêçÅÉëë= ÄÉáåÖ=ãçÇÉäÉÇÒ= EpK=oK= _êçïåI= NVVPFK= få= ÇçáåÖ= ëçI=

ëí~íÉãÉåíë=íÜ~í=ÉñéÉêíë=ÑçìåÇ=íç=ÄÉ=ëáãáä~ê=çê= áåîÉêëÉ=áå=ãÉ~åáåÖ=ïÉêÉ=ãÉêÖÉÇ=çê=êÉÇìåÇ~åí=

ëí~íÉãÉåíë= ÇáëÅ~êÇÉÇ= áå= çêÇÉê= íç= ~ÇÇêÉëë= ~ää= áÇÉåíáÑáÉÇ= ~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíë=ïáíÜ= çìê=

ÅçåÑáÖìê~íáçåK= qÜÉ= Ñáå~ä= nJë~ãéäÉ= ÅçåëáëíÉÇ= çÑ= PO= ëí~íÉãÉåíëI= çìí= áÑ= ïÜáÅÜ= NS= ëí~íÉãÉåíë=

êÉéêÉëÉåí=~ÑÑçêÇ~åÅÉë=~åÇ=íÜÉ=çíÜÉê=NS=Åçåëíê~áåíëK=b~ÅÜ=ëí~íÉãÉåí=ï~ë=ê~åÇçãäó=~ëëáÖåÉÇ=íç=~=

åìãÄÉêK=cáÖìêÉ=N=ÇÉéáÅíë=íÜÉ=ÜáÉê~êÅÜáÅ~ä=íêÉÉ=çÑ=ÅçÇÉëK=qÜÉ=åçÇÉë=êÉéêÉëÉåí=~ÑÑçêÇ~åÅÉë=~åÇ=

Åçåëíê~áåíëI=íç=ïÜáÅÜ=ïÉ=~ëëáÖåÉÇ=íÜÉ=áåÇáîáÇì~ä=ëí~íÉãÉåíë=çÑ=íÜÉ=nJë~ãéäÉ=E@NJ@POFK=qÜÉ=äÉ~îÉë=

çÑ=íÜÉ=ÅçÇáåÖ=íêÉÉ=ÅçåëíáíìíÉ=íÜÉ=ÇáÑÑÉêÉåí=~ÑÑçêÇ~åÅÉë=E^ccNJ^ccQF=~åÇ=Åçåëíê~áåíë=E`lkNJ`lkQF=

Ñêçã=íÜÉ=äáíÉê~íìêÉ=êÉîáÉï=áå=pÉÅíáçå=OKOK=qÜÉ=íïç=áåíÉêå~ä=åçÇÉë=E^cc=~åÇ=`lkF=ÅÜ~ê~ÅíÉêáòÉ=

ÖÉåÉê~ä=~ëéÉÅíë=íÜ~í=~ééäó=íç=~ää=~ÑÑçêÇ~åÅÉë=çêI=êÉëéÉÅíáîÉäóI=íç=~ää=Åçåëíê~áåíëK=

=

=

Figure. 1. qêÉÉ=çÑ=ÅçÇÉë=~åÇ=~ëëáÖåãÉåí=çÑ=nJë~ãéäÉ=ëí~íÉãÉåíë==

EkçíÉW=^cc=W=~ÑÑçêÇ~åÅÉI=`lk=W=Åçåëíê~áåíI=@=W=~ëëáÖåÉÇ=åìãÄÉê=çÑ=~=ëí~íÉãÉåíF=

 

3.3  Q-sorting 

qÜÉ=ÅçêÉ=çÑ=nJãÉíÜçÇçäçÖó=êÉéêÉëÉåíë=íÜÉ=ëçêíáåÖ=ÉñÉêÅáëÉI=å~ãÉÇ=nJëçêíáåÖI=íÜ~í=áë=ìëÉÇ=Ñçê=

ÉäáÅáíáåÖ=~=éÉêëçåÛë=ëìÄàÉÅíáîÉ=éÉêëéÉÅíáîÉ=çå=íÜÉ=éÜÉåçãÉåçå=çÑ=áåíÉêÉëí=EaçååÉêI=OMMQFK=qç=

êÉÅêìáí=êÉëéçåÇÉåíë=Ñçê=íÜáë=íÜáêÇ=ëíÉé=áå=çìê=ëíìÇóI=ïÉ=ÑçääçïÉÇ=~=éìêéçëáîÉ=ë~ãéäáåÖ=ëíê~íÉÖó=

Eq~ëÜ~ââçêá=C=qÉÇÇäáÉI=OMMPF=Äó=~ÇîÉêíáëáåÖ=íÜÉ=ëíìÇó=çå=çìê=áåëíáíìíáçå~ä=ïÉÄëáíÉ=~åÇ=~ÅíáîÉäó=

Åçåí~ÅíáåÖ= áåÇáîáÇì~äë=Äó=ÉJã~áä=Ñêçã=ïÜáÅÜ=ïÉ=âåÉï= íÜ~í=íÜÉó=ïáää= Ñ~ÅÉ=íÜÉ= áåíêçÇìÅíáçå=çÑ=

AFF
#15,#23,
#27,#29

CON
#10,#11

AFF1
#28,#30

AFF2
#8,#12,
#18,#19

AFF3
#13,#17,
#24

AFF4
#1,#4,
#14

CON1
#5,#21,
#22,#25

CON2
#2,#3,
#16,#20

CON3
#6,#7,
#9,#31

CON4
#26,#32



 NV=

ÇáÖáí~ä=Åçêéçê~íÉ=ïÉääåÉëë=éêçÖê~ãë=~í=íÜÉáê=ïçêâéä~ÅÉK=qÜÉëÉ=ãÉ~ëìêÉë=ÅçìäÇ=ê~åÖÉ=Ñêçã=íÜÉ=

ÇáëíêáÄìíáçå=~åÇ=îçäìåí~êó=ìëÉ=çÑ=ÑáíåÉëë=íê~ÅâÉêë=ïáíÜçìí=~åó=çêÖ~åáò~íáçå~ä=ëìéÉêîáëáçå=íç=ãçêÉ=

ëçéÜáëíáÅ~íÉÇ=~åÇ=ÅçÉêÅáîÉ=ëÅÉå~êáçëI=ëìÅÜ=~ë=ìëáåÖ=ëã~êíï~íÅÜÉë=çê=ÄáçëÉåëçêë=íçÖÉíÜÉê=ïáíÜ=

ëçãÉ=ëçêí=çÑ=áåíÉÖê~íÉÇ=îáëì~äáò~íáçå=ëçÑíï~êÉ=Ñçê=ìå~ííêáÄìíÉÇ=~å~äóëÉë=çÑ=íÜÉ=Ç~í~=çå=íÉ~ã=äÉîÉäK=

få=íçí~äI=OM=áåÇáîáÇì~äë=ïÉêÉ=áåîáíÉÇ=íç=í~âÉ=é~êí=áå=íÜÉ=nJëçêíáåÖ=ÉñÉêÅáëÉK=qÜÉ=ãáåáãìã=~ÖÉ=

ï~ë=OM=~åÇ=íÜÉ=ã~ñáãìã=SP=óÉ~êë=ïáíÜ=~å=~îÉê~ÖÉ=çÑ=PRKR=óÉ~êëK=SR=éÉêÅÉåí=ïÉêÉ=ÑÉã~äÉ=~åÇ=

PR= éÉêÅÉåí= ã~äÉK= b~ÅÜ= éÉêëçå= ï~ë= ÉãéäçóÉÇ= ~í= ~= ÇáÑÑÉêÉåí= çêÖ~åáò~íáçå= E~ää= äçÅ~íÉÇ= áå=

pïáíòÉêä~åÇFI=ïáíÜ=RR=éÉêÅÉåí=ïçêâáåÖ=~í=ä~êÖÉ=Åçêéçê~íáçåëI=PR=éÉêÅÉåí=~í=~=éìÄäáÅ=çêÖ~åáò~íáçåI=

~åÇ=NM=éÉêÅÉåí=~í=~=ëã~ää=çê=ãÉÇáìãJëáòÉÇ=Åçãé~åó=EÅÑK=q~ÄäÉ=^N=Ñçê=ë~ãéäÉ=ÅÜ~ê~ÅíÉêáëíáÅëFK=

eçïÉîÉêI=áí=áë=áãéçêí~åí=íç=åçíÉ=íÜ~í=áå=nJãÉíÜçÇçäçÖó=íÜÉ=ë~ãéäáåÖ=çÑ=êÉëéçåÇÉåíë=áë=åçí=âÉó=

íç=íÜÉ=éêçÅÉëë=EpÜÉããáåÖëI=OMMSFK=tÜáäÉ=áå=íê~Çáíáçå~ä=ÅçêêÉä~íáçå~ä=~å~äóëÉë=íÉëíë=~êÉ=~ééäáÉÇ=íç=

~= ë~ãéäÉ=çÑ= éÉçéäÉI=nJãÉíÜçÇçäçÖó= ~ééäáÉë=éÉêëçåë= íç= ~= ÚÚë~ãéäÉÛÛ= çÑ= ëí~íÉãÉåíëI= çêI=ãçêÉ=

~ÅÅìê~íÉäóI=íÜÉáê=~Åíáçå=ìéçå=~=ë~ãéäáåÖ=çÑ=ÉäÉãÉåíë=EnJëçêíáåÖFI=ïÜáÅÜ=ïáää=ÄÉ=ÅçêêÉä~íÉÇ=~åÇ=

ëìÄëÉèìÉåíäó=Ñ~ÅíçêÉÇ=Epí~áåíçå=oçÖÉêëI=NVVRFK==

qÜÉ=nJëçêíáåÖ=ï~ë=éÉêÑçêãÉÇ=çåäáåÉK=b~ÅÜ=êÉëéçåÇÉåí=ï~ë=ëÉåí=~=éÉêëçå~äáòÉÇ=äáåâ=íç=íÜÉ=nJ

ëçêíï~êÉ=éä~íÑçêã=ïáíÜ=ëéÉÅáÑáÅ=áåÑçêã~íáçå=~Äçìí=íÜÉ=Öç~äë=çÑ=íÜÉ=ëíìÇó=~åÇ=áåëíêìÅíáçåë=Üçï=íç=

éÉêÑçêã= íÜÉ= ëçêíáåÖK= qÜÉ= nJëçêíáåÖ= ÅçåëáëíÉÇ= çÑ= íïç= ÇáëíáåÅí= ëíÉéëW= cáêëíI= íÜÉ= êÉëéçåÇÉåíë=

ê~åÇçãäó=êÉÅÉáîÉÇ=çåÉ=nJë~ãéäÉ=ëí~íÉãÉåí=~í=~=íáãÉ=~åÇ=ïÉêÉ=~ëâÉÇ=íç=Çê~ÖJ~åÇJÇêçé=É~ÅÜ=

Å~êÇ=áåíç=çåÉ=çÑ=íÜêÉÉ=éáäÉë=EáKÉK=~ÖêÉÉI=Çáë~ÖêÉÉI=çê=åÉìíê~äFK=^ÑíÉê=íÜÉ=êÉëéçåÇÉåíë=ÅçãéäÉíÉÇ=

íÜÉ=áåáíá~ä=ëçêíáåÖ=ëí~ÖÉI=íÜÉó=ïÉêÉ=ÖáîÉå=íÜÉ=ÅÜçáÅÉ=íç=êÉîáÉï=íÜÉáê=éáäÉë=~åÇ=ã~âÉ=ÅÜ~åÖÉë=çê=

íç= ÅçåíáåìÉK= pÉÅçåÇI= íÜÉ= é~êíáÅáé~åíë=ïÉêÉ= ~ëâÉÇ= íç= éÉêÑçêã= ~= ê~åâJçêÇÉêáåÖI=ïáíÜ= éçëëáÄäÉ=

ê~åâáåÖ=î~äìÉë=ê~åÖáåÖ=Ñêçã=HQ=Ñçê=áíÉãë=íÜ~í=~êÉ=“ãçëí=~ÖêÉÉ~ÄäÉÒ=áå=íÜÉ=îáÉï=çÑ=~=é~êíáÅìä~ê=

é~êíáÅáé~åíI=íÜêçìÖÜ=M=Ñçê=“áåÇáÑÑÉêÉåÅÉÒI=íç=JQ=Ñçê=áíÉãë=íÜ~í=~êÉ=ÅçåëáÇÉêÉÇ=“ãçëí=Çáë~ÖêÉÉ~ÄäÉÒK=

cçê=êÉ~ëçåë=çÑ=ëáãéäáÅáíó=~åÇ=éê~Öã~íáëã=EoK=_~âÉê=Éí=~äKI=OMNQX=s~äÉåí~=C=táÖÖÉêI=NVVTFI=íÜÉó=

ïÉêÉ= ~ëâÉÇ= íç= éìí= íÜÉ= ëí~íÉãÉåí= ïáíÜ= ïÜáÅÜ= íÜÉó= ãçëí= ~ÖêÉÉÇ= ~åÇ= ãçëí= Çáë~ÖêÉÉÇ= áå= íÜÉ=

ÇÉëáÖå~íÉÇ=Äçñ=ÑáêëíX=íÜÉå=íÜÉ=ëÉÅçåÇ=ãçëí=~ÖêÉÉÇLÇáë~ÖêÉÉÇ=ëí~íÉãÉåíë=~åÇ=ëç=çåI=ìåíáä=~ää=ëäçíë=

áå=íÜÉ=éêÉÇÉÑáåÉÇ=èì~ëáJåçêã~ä=ÇáëíêáÄìíáçå=í~ÄäÉ=~êÉ=ÑáääÉÇ=EÅÑK=cáÖìêÉ=^N=áå=íÜÉ=^ééÉåÇáñFK=qÜáë=

áë=ÇçåÉI=ëç=íÜ~í=íÜÉ=åìãÄÉê=çÑ=éçëëáÄäÉ=ÅçåÑáÖìê~íáçåë=çÑ=Å~êÇë=áë=êÉÇìÅÉÇI=ã~âáåÖ=íÜÉ=ê~åâJ

çêÇÉêáåÖ=çÑ=çéáåáçå=ëí~íÉãÉåíë=É~ëáÉê=Ñçê=é~êíáÅáé~åíë=Et~ííë=C=píÉååÉêI=OMNOFK==

3.4  Quantitative data analysis 



 OM=

qÜÉ= ÑçìêíÜ= ëíÉé= áå=nJãÉíÜçÇçäçÖó= ëíìÇáÉë= áë= íÜÉ= ~å~äóëáë= çÑ= íÜÉ= èì~äáí~íáîÉ=Ç~í~=Äó=ìëáåÖ= ~=

èì~åíáí~íáîÉ= ~ééêç~ÅÜX= Åçããçåäó= éêáåÅáé~ä= ÅçãéçåÉåí= ~å~äóëáë= Em`^F= çê= Éñéäçê~íçêó= Ñ~Åíçê=

~å~äóëáë= Ebc^F= EjÅhÉçïå= C= qÜçã~ëI= OMNPX= w~Ä~ä~I= OMNQFK= cçê= éÉêÑçêãáåÖ= íÜÉ= èì~åíáí~íáîÉ=

~å~äóëáë=Ä~ëÉÇ=çå=íÜÉ=êÉëìäíë=Ñêçã=íÜÉ=ëçêíáåÖ=ÉñÉêÅáëÉI=ïÉ=ìëÉÇ=pq^q^=ëçÑíï~êÉ=é~Åâ~ÖÉI=îÉêëáçå=

NPKNK=jáÅêçëçÑí=bñÅÉä=ï~ë=ìëÉÇ=Ñçê=~ÇÇáíáçå~ä=îáëì~ä=~å~äóëÉëK=

^ë=ÇáëÅìëëÉÇ=ÄÉÑçêÉI=ìåäáâÉ=íÜÉ=íóéáÅ~ä=~ééäáÅ~íáçå=çÑ=Ñ~Åíçê=~å~äóëáëI=ïÜÉêÉ=íÜÉ=êÉëéçåÇÉåíë=~êÉ=

éä~ÅÉÇ=áå=êçïë=~åÇ=íÜÉáê=êÉëéçåëÉë=íç=íÜÉ=ëí~íÉãÉåíë=~êÉ=éä~ÅÉÇ=áå=ÅçäìãåëI=nJãÉíÜçÇçäçÖó=áë=

ÅçåÅÉêåÉÇ=ïáíÜ=~å~äóòáåÖ=íÜÉ=ÄóJéÉêëçå=ÅçêêÉä~íáçå=Et~ííë=C=píÉååÉêI=OMNOFK=^ÅÅçêÇáåÖäóI=Ñ~Åíçê=

~å~äóëáë=áë=~ééäáÉÇ=íç=ÇÉíÉêãáåÉ=~=ëÉí=çÑ=Ñ~Åíçêë=çåíç=ïÜáÅÜ=íÜÉ=êÉëéçåÇÉåíë=äç~Ç=çå=íÜÉ=Ä~ëáë=çÑ=

íÜÉ=áíÉã=ÅçåÑáÖìê~íáçåë=EnJëçêíëF=íÜÉó=Ü~îÉ=ÅêÉ~íÉÇÔ~ë=çééçëÉÇ=íç=áÇÉåíáÑóáåÖ=é~ííÉêåë=íÜ~í=~êÉ=

áåÜÉêÉåí=áå=íÜÉ=~åëïÉêë=çÑ=íÜÉ=êÉëéçåÇÉåíëKO=

t~ííë=~åÇ=píÉååÉê=EOMNOF=êÉÅçããÉåÇ=ìëáåÖ=m`^=ïáíÜ=s~êáã~ñ=êçí~íáçå=íç=Å~äÅìä~íÉ=íÜÉëÉ=Ñ~Åíçêë=

~åÇ= íç=éìêëìÉ=~= êçí~íÉÇ=ëçäìíáçåI=ïÜáÅÜ=ã~ñáãáòÉë= íÜÉ=~ãçìåí=çÑ=î~êá~åÅÉ=Éñéä~áåÉÇ=Äó=íÜÉ=

Éñíê~ÅíÉÇ=Ñ~ÅíçêëK=qÜÉó=éêçéçëÉ=íç=çåäó=ÅÜççëÉ=Ñ~Åíçêë=ïáíÜ=ÉáÖÉåî~äìÉ=�=NKMMI=ïÜáäÉ=jÅhÉçïå=

~åÇ= qÜçã~ë= EOMNPF= ëìÖÖÉëí= íç= ~äëç= êÉÑäÉÅí= íÜÉçêÉíáÅ~ä= ~åÇ= éê~ÅíáÅ~ä= ÅçåëáÇÉê~íáçåë= Ñçê= íÜÉ=

ÇÉíÉêãáå~íáçå=çÑ=íÜÉ=íçí~ä=åìãÄÉê=çÑ=Ñ~Åíçêë=íç=ÄÉ=áåÅäìÇÉÇ=áå=íÜÉ=ëíìÇóW=^=Ñ~Åíçê=ãìëí=çêÇáå~êáäó=

Ü~îÉ=~í=äÉ~ëí=íïç=nJëçêíë=íÜ~í=äç~Ç=ëáÖåáÑáÅ~åíäó=ìéçå=áí=~äçåÉ=Et~ííë=C=píÉååÉêI=OMNOFK=cçääçïáåÖ=

jÅhÉçïå=~åÇ=qÜçã~ë=EOMNPF=ëáÖåáÑáÅ~åÅÉ=~í=íÜÉ=éYKMN=äÉîÉä=áë=~ÅÜáÉîÉÇ=ïÜÉå=~=Ñ~Åíçê=äç~ÇáåÖ=

áë=ÖêÉ~íÉê=íÜ~å=OKRU=íáãÉë=íÜÉ=ëí~åÇ~êÇ=Éêêçê=Ñçê=íÜÉ=äç~ÇáåÖI=ïÜáÅÜ=áë=Å~äÅìä~íÉÇ=~ë=NL�kI=ïÜÉêÉ=

k= áë= íÜÉ=åìãÄÉê=çÑ= ëí~íÉãÉåíëK=^äíÉêå~íáîÉäóI=açååÉê= EOMMQF= ëìÖÖÉëíë= íÜ~í= êÉëéçåÇÉåíë=ïÉêÉ=

ÅçåëáÇÉêÉÇ=íç=ÇÉÑáåÉ=~=Ñ~Åíçê=ïÜÉå=íÜÉó=äç~Ç=~ééêçñáã~íÉäó=MKQR=Eçê=ÖêÉ~íÉêF=çå=~=ëáåÖäÉ=Ñ~ÅíçêK=

lîÉê~ääI=íÜÉ=çÄí~áåÉÇ=ëçäìíáçå=~ÅÅçìåíë=Ñçê=TNKQB=çÑ=íÜÉ=íçí~ä=î~êá~åÅÉI=ïÜáÅÜ=áë=~=Ñ~áêäó=ÖççÇ=

~ééêçñáã~íáçåK=_çíÜ=ÅêáíÉêá~I=áKÉK=íÜÉ=ÉáÖÉåî~äìÉ=~åÇ=ãáåáãìã=åìãÄÉê=çÑ=nJëçêíë=êÉèìáêÉãÉåíI=

ïÉêÉ=ãÉíW=^ë=ëÜçïå=áå=q~ÄäÉ=^N=áå=íÜÉ=^ééÉåÇáñI=É~ÅÜ=Ñ~Åíçê=Ü~ë=~å=ÉáÖÉåî~äìÉ=~ÄçîÉ=NKMM=~åÇ=

áë=ÅçãéçëÉÇ=çÑ=~í=äÉ~ëí=íÜêÉÉ=nJëçêíëK=

3.5  Interpretation of quantitative findings 

                                                
O==mê~ÅíáÅ~ääó=ëéÉ~âáåÖI=íÜáë=ãÉ~åë=íÜ~í=É~ÅÜ=êÉÅçêÇ=çÄí~áåÉÇ=Ñêçã=npçêíï~êÉ=Ü~Ç=íç=ÄÉ=íê~åëéçëÉÇI=ïáíÜ=ëí~íÉãÉåíë=
áå=êçïë=~åÇ=é~êíáÅáé~åíë=áå=ÅçäìãåëI=ÄÉÑçêÉ=ìëÉÇ=íç=éÉêÑçêã=~=m`^=áå=~=ëí~íáëíáÅ~ä=ëçÑíï~êÉ=é~Åâ~ÖÉ=äáâÉ=pq^q^K==



 ON=

^ë=ïÉ=ãÉåíáçåÉÇ=~ÄçîÉI=nJãÉíÜçÇçäçÖó=áë=ÇáÑÑÉêÉåí=Ñêçã=çíÜÉê=íÉÅÜåáèìÉë=~ë=áí=åÉáíÜÉê=äççâë=

Ñçê=êÉéêÉëÉåí~íáîÉ=ë~ãéäáåÖ=çÑ=êÉëéçåÇÉåíë=åçê=áãéçëÉë=~åó=~=éêáçêá=ãÉ~åáåÖ=íç=íÜÉ=èìÉëíáçåë=

ÄÉáåÖ=~ëâÉÇK=fåëíÉ~ÇI=áí=äÉíë=êÉëéçåÇÉåíë=ÇÉÅáÇÉ=ïÜ~í=ÇçÉë=E~åÇ=ïÜ~í=ÇçÉë=åçíF=Ü~îÉ=î~äìÉ=Ñêçã=

íÜÉáê=éÉêëéÉÅíáîÉ=Et~ííë=C=píÉååÉêI=OMNOFK=^ÅÅçêÇáåÖ=íç=píÉîÉå=o=_êçïå=ENVUMFI=áí=áë=íÜÉ=í~ëâ=çÑ=

íÜÉ=êÉëÉ~êÅÜÉê=íç=~ííêáÄìíÉ=ëáÖåáÑáÅ~åÅÉ=~=éçëíÉêáçêá=íÜêçìÖÜ=áåíÉêéêÉí~íáçåI=ê~íÜÉê=íÜ~å=íÜêçìÖÜ=~=

éêáçêá= éçëíìä~íáçåK= få= nJãÉíÜçÇçäçÖóI= íÜáë= ëÉåëÉJã~âáåÖ= éêçÅÉëë= áë= íóéáÅ~ääó= äáãáíÉÇ= íç= íÜÉ=

ÇÉíÉêãáå~íáçå=çÑ=íÜÉ=ê~åÖÉ=~åÇ=ÇáîÉêëáíó=çÑ=ëÜ~êÉÇ=îáÉïéçáåíë=êÉä~íÉÇ=íç=íÜÉ=éÜÉåçãÉåçå=çÑ=

áåíÉêÉëí= EïÜ~í=Çç=éÉçéäÉ= íÜáåâFI= Ñçê= Éñ~ãéäÉI= Äó=Åçãé~êáåÖ= ~åÇ= Åçåíê~ëíáåÖ= íÜÉ= ê~åâáåÖë=çÑ=

Ñ~Åíçê=ëÅçêÉë=~ë=ïÉää=~ë=íÜÉ=ÇÉÖêÉÉ=çÑ=ÅçåëÉåëìë=çê=Çáë~ÖêÉÉãÉåí=êÉÖ~êÇáåÖ=ëéÉÅáÑáÅ=ëí~íÉãÉåíë=

Eaòáçé~= C= ^ÜÉêåI= OMNNFKP= eçïÉîÉêI= íÜÉ= êÉëìäíáåÖ= áåíÉêéêÉí~íáçåë= Çç= åçí= éêçîáÇÉ= ~åó= Å~ìë~ä=

Éñéä~å~íáçå= Ñçê= íÜÉ= ÉãÉêÖÉåÅÉ= çÑ= ~= ãÉåí~ä= ãçÇÉä= EïÜó= Çç= éÉçéäÉ= íÜáåâ= áå= íÜáë= ï~óFK= få=

éêÉëÉåíáåÖ=çìê= êÉëÉ~êÅÜ= ÑáåÇáåÖëI=ïÜáÅÜ=ïÉ=Éä~Äçê~íÉ=åÉñíI=ïÉ=ïáää= ëäáÖÜíäó=ÇÉîá~íÉ= Ñêçã= íÜÉ=

ìëì~ä=~ééêç~ÅÜ=çÑ=áåíÉêéêÉíáåÖ=îáÉïéçáåíë=çåäó=~åÇ=íç=~=ÅÉêí~áå=ÉñíÉåí=~äëç=éêçîáÇÉ=~äíÉêå~íáîÉ=

Éñéä~å~íáçåë=Üçï=çìê=çîÉê~ää=êÉëìäíë=Å~å=ÄÉ=Éñéä~áåÉÇ=~åÇ=êÉä~íÉÇ=íç=íÜÉ=ÅìêêÉåí=ÇáëÅçìêëÉ=áå=fp=

êÉëÉ~êÅÜK=

4  Mental models of physiolytics 

^ë=ïÉ=ãÉåíáçåÉÇ=~ÄçîÉI=nJãÉíÜçÇçäçÖó=áë=~=é~êíáÅìä~êäó=ëìáí~ÄäÉ=ãÉíÜçÇ=Ñçê=ÇÉíÉêãáåáåÖ=íÜÉ=

ê~åÖÉ=~åÇ=ÇáîÉêëáíó=Eåçí=íÜÉ=ëíêìÅíìêÉ=çê=Å~ìë~äáíóF=çÑ=ãÉåí~ä=ãçÇÉäë=íÜ~í=éÉçéäÉ=ÅçåëíêìÅí= áå=

çêÇÉê=íç=ã~âÉ=ëÉåëÉ=çÑ=ÅçãéäÉñ=éÜÉåçãÉå~=áå=íÜÉáê=äáîÉëK=fí=áëI=ÜçïÉîÉêI=áãéçêí~åí=íç=åçíÉ=íÜ~í=

ïÉ= åÉÉÇ= íç= ÇáÑÑÉêÉåíá~íÉ= ÄÉíïÉÉå= íÜÉ= ìëÉêÛë= êÉ~ä= ãÉåí~ä= ãçÇÉäë= ~åÇ= íÜÉ= êÉëÉ~êÅÜÉêÛë=

ÅçåÅÉéíì~äáòÉÇ= áåíÉêéêÉí~íáçå=çÑ=ïÜ~í=ÜÉ=çê= ëÜÉ=íÜáåâë=Üçï= íÜÉ=ìëÉê=éÉêÅÉáîÉë=~= íÉÅÜåçäçÖó=

Eaçå~äÇ=^=kçêã~åI=OMNQFK=qÜÉ=ä~ííÉê=áë=áåîÉåíÉÇ=íç=éêçîáÇÉ=~å=~ééêçéêá~íÉ=Eáå=íÜÉ=ëÉåëÉ=çÑ=ÄÉáåÖ=

~ÅÅìê~íÉI=ÅçåëáëíÉåíI=~åÇ=ÅçãéäÉíÉF= êÉéêÉëÉåí~íáçå=çÑ=~=ìëÉêÛë=ïçêäÇîáÉïI=ïÜáäÉ= íÜÉ= ÑçêãÉê=áë=

çÑíÉå= “áãéêÉÅáëÉäó=ëéÉÅáÑáÉÇI=~åÇ= Ñìää=çÑ= áåÅçåëáëíÉåÅáÉëI=Ö~éë=~åÇ= áÇáçëóåÅê~íáÅ=èìáêâëÒ= EáÄáÇKI=

éKVFK= qÜÉ= ÑáîÉ= ÇáëíáåÅí= ãÉåí~ä= ãçÇÉäëI= ïÜáÅÜ= êÉëìäíÉÇ= Ñêçã= çìê= ~å~äóëáëI= ÇÉãçåëíê~íÉ=ã~åó=

Åçåíê~ÇáÅíáçåë= Äìí= ~äëç= ëçãÉ= Åçããçå~äáíáÉë= áå= ìëÉêëÛ= íÜçìÖÜí= é~ííÉêåë= EÅÑK= q~ÄäÉ= ^OFK= cçê=

áåëí~åÅÉI=~ää=ìëÉê=Öêçìéë=ÉñéêÉëë=~=Å~ìíáçìëI=ëçãÉïÜ~í=ÜÉëáí~åí=~ííáíìÇÉ=íçï~êÇ=íÜÉ=ÉãéäçóÉêÛë=

                                                
P==̀ çåëÉåëìë=çê=ÇáëíáåÖìáëÜáåÖ=áíÉãë=~êÉ=íóéáÅ~ääó=íÜçëÉ=íÜêÉÉ=çê=Ñçìê=ëí~íÉãÉåíë=ïáíÜ=ëã~ääÉëí=çê=ä~êÖÉëí=î~êá~åÅÉ=áå=
êÉëéçåëÉ=~Åêçëë=~ää=áÇÉåíáÑáÉÇ=Ñ~ÅíçêëK==



 OO=

áåíêìëáçå=áåíç=ã~ííÉêë=çÑ=éÉêëçå~ä=éêáî~Åó=~åÇ=ëÉäÑJÇÉíÉêãáå~íáçå=çê=ÜáÖÜäáÖÜí=íÜÉ=áãéçêí~åÅÉ=çÑ=

~=îçäìåí~êó=å~íìêÉ=çÑ=é~êíáÅáé~íáçåK=bãéÜ~ëáòáåÖ=Åçåëíê~áåíë=çîÉê=~ÑÑçêÇ~åÅÉë=çÑ=éÜóëáçäóíáÅë=áë=

Ççãáå~åí= áå= ~ää= ÖêçìéëI= íççK=^í= íÜÉ= ë~ãÉ= íáãÉI= íÜÉ=ãÉåí~ä=ãçÇÉäë= ÅçåëáÇÉê~Ääó=ÇáÑÑÉê= áå= íÜÉ=

ÇÉÖêÉÉ=íç=ïÜáÅÜ=ÅÉêí~áå=~ÑÑçêÇ~åÅÉë=~êÉ=éÉêÅÉáîÉÇ=çê=åçíK=iÉí=ìë=åçï=íìêå=íç=íÜÉ=éÉÅìäá~êáíáÉë=çÑ=

É~ÅÜ=ãÉåí~ä=ãçÇÉäK=

4.1  The freedom-loving user type  

jçëí=çÑ=íÜÉ=êÉëéçåÇÉåíë=ëÜ~êÉ=~=ãÉåí~ä=ãçÇÉä=íÜ~í=ïÉáÖÜíë=éÉêëçå~ä=ÑêÉÉÇçã=~åÇ=áåÇáîáÇì~äáíó=

ãìÅÜ=ÜáÖÜÉê=íÜ~å=Åçåíêçä=çê=ÅçåÑçêãáíó=ïáíÜ=çêÖ~åáò~íáçå~ä=Öç~äëK=lîÉê~ääI=éÉçéäÉ=ÄÉäçåÖáåÖ=íç=

íÜáë=Öêçìé=çÑ=ìëÉêë=Å~å=ÄÉ=ÅÜ~ê~ÅíÉêáòÉÇ=Äó=~=ëíêçåÖ=êÉëáëí~åÅÉ=~Ö~áåëí=çêÖ~åáò~íáçå~ä=áåíÉêÑÉêÉåÅÉ=

áåíç=éÉêëçå~ä=ã~ííÉêë=~åÇ=~=ÜáÖÜ=äÉîÉä=çÑ=ÅçåÅÉêå=êÉÖ~êÇáåÖ=íÜÉ=ãáëìëÉ=çÑ=éÉêëçå~ä=áåÑçêã~íáçåK=

qÜÉó=Ü~îÉ=~=ëíêçåÖ=éêÉÑÉêÉåÅÉ=íçï~êÇ=Åçêéçê~íÉ=ïÉääåÉëë=éêçÖê~ãëI=áå=ïÜáÅÜ=é~êíáÅáé~íáçå=~åÇ=

áåÑçêã~íáçå=ÇáëÅäçëìêÉ=áë=îçäìåí~êóK===

tÜ~í=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=~êÉ=Ççãáå~åíW=cêÉÉÇçãJäçîáåÖ=ìëÉêë=éÉêÅÉáîÉ=éÜóëáçäóíáÅë=~ë=

ëçäìíáçåë= íÜ~í= ëÜçìäÇ= éêáã~êáäó= ÄÉ= ÇÉëáÖåÉÇ= Ñçê= íÜÉ= éìêéçëÉ= çÑ= áåÅêÉ~ëáåÖ= ~ï~êÉåÉëë= ~åÇ=

ÅçÖåáíáçå= çÑ=ïçêâJêÉä~íÉÇ= áëëìÉë=ïáíÜ=ÜÉ~äíÜ= ~åÇ=ïÉääJÄÉáåÖ= çê=ïÜáÅÜ= ÜÉäé= íÜÉã= íç= ÅçìåíÉê=

ìåÜÉ~äíÜó=ïçêâ=Ü~ÄáíëK=få=ÇçáåÖ=ëçI=íÜÉëÉ=ëçäìíáçåë=ëÜçìäÇ=Äó=åç=ãÉ~åë=êÉëíêáÅí=íÜÉáê=éÉêëçå~ä=

~ìíçåçãó=áå=í~âáåÖ=ëÉäÑJÅçåí~áåÉÇ=~åÇ=ÄçäÇ=ÇÉÅáëáçåë=~í=ïçêâK=q~ÄäÉ=R=ëÜçïë=íÜÉ=ëí~íÉãÉåíëI=

ïÜáÅÜ=íÜÉ=ãÉãÄÉêë=çÑ=íÜáë=ìëÉê=íóéÉ=~ÖêÉÉ=~åÇ=Çáë~ÖêÉÉ=ïáíÜ=ãçëíK=

=

Table 5. pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí 
No. Description U1 U2 U3 U4 U5 

OT= ^äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=Ñçê=ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâ=åÉÉÇ=íç=

~ÑÑçêÇ=éêáã~êáäó=ÄÉåÉÑáíë=íç=ÉãéäçóÉÉëK=

4 N= JN= M= N=

çT= qÜÉ=ÄÉëí=ï~ó=íç=êÉÇìÅÉ=ëíêÉëëJêÉä~íÉÇ=~ÄëÉåÅÉë=áë=íç=éêçÜáÄáí=íÜÉ=Å~ëÜ=çìí=

çÑ=çîÉêíáãÉ=~åÇ=î~Å~íáçå=Ç~óëK=

3 JO= O= P= JN=

NT= f=ÇçåÛí=åÉÉÇ=~=íççä=íç=íÉää=ãÉ=ïÜÉå=f=ÑÉÉä=ëáÅâ=çê=ëíêÉëëÉÇ=çìíK= 3 O= N= O= JN=
ñOM= qÜÉ=ìëÉ=çÑ=ëìÅÜ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=ïáíÜáå=íÜÉ=ëÅçéÉ=çÑ=

ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâ=ëÜçìäÇ=ÄÉ=ÅçãéäÉíÉäó=îçäìåí~êóK=

3 Q= P= P= O=

Q= f=ÇçåÛí=ÑÉ~ê=íç=ëÜ~êÉ=ãó=éÉêëçå~ä=áåÑçêã~íáçå=ïáíÜ=ãó=ÉãéäçóÉê=Ñçê=íÜÉ=

éìêéçëÉ=çÑ=éÉêÑçêã~åÅÉ=~ééê~áë~äëK=

-3 M= JN= JP= JO=

OQ= fí=áë=Ü~êÇ=Ñçê=ãÉ=íç=ÇÉíÉêãáåÉ=ãó=ÜÉ~äíÜ=ëí~íìë=~ÅÅìê~íÉäó=ïáíÜçìí=íÜÉ=ÜÉäé=

çÑ=íÉÅÜåçäçÖóK=

-3 JP= JO= JN= JN=

ñOU= f=ïçìäÇ=äáâÉ=íç=ÄÉ=ãçåáíçêÉÇ=ÇìêáåÖ=~ää=ãó=àçÄ=~ÅíáîáíáÉëI=âåçïáåÖ=íÜ~í=áíÛë=

ÇçåÉ=Ñçê=íÜÉ=ã~ííÉê=çÑ=ãó=éÉêëçå~ä=ÜÉ~äíÜK=

-3 JQ= JQ= JO= JQ=



 OP=

No. Description U1 U2 U3 U4 U5 

PO= f=ÑÉ~ê=íç=ÄÉÅçãÉ=îìäåÉê~ÄäÉ=ïÜÉå=ìëáåÖ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäëK= -4 JN= M= JP= N=
ñ=aÉåçíÉ=ÅçåëÉåëìë=ëí~íÉãÉåíë=~åÇ=ç=ÇÉåçíÉ=ÇáëíáåÖìáëÜáåÖ=ëí~íÉãÉåíëK=

=

fãéäáÅ~íáçåë= Ñçê= áãéäÉãÉåíáåÖ= éÜóëáçäóíáÅë= áå= çêÖ~åáò~íáçåëW= pÉäÑJêÉäá~åÅÉ= ~åÇ= éÉêëçå~ä=

êÉëéçåëáÄáäáíó=Ñçê=çåÉÛë=~Åíáçåë=~êÉ=ÅÉåíê~ä= áå=íÜáë=ãÉåí~ä=ãçÇÉäK=få=íÜáë=ëÉåëÉI=~=ëçäìíáçå=íÜ~í=

ÇÉíÉÅíë=ÇÉîá~íáçåë=Ñêçã=~=“ÇÉëáêÉÇ=ÄÉÜ~îáçêÒ=~åÇ=íÜ~í=éêÉëÅêáÄÉë=Üçï=çåÉ=ëÜçìäÇ=ÉñÉÅìíÉ=ÅÉêí~áå=

í~ëâë= Ehçëâáã®âá=Éí=~äKI=OMMVF=ïçìäÇ=åçí=ÄÉ=~ééêÉÅá~íÉÇK= få= Ñ~ÅíI= íÜáë=ïçìäÇ=ê~íÜÉê= äÉ~Ç= íç=~=

åÉÖ~íáîÉ=ÉÑÑÉÅí=çå=~å=ÉãéäçóÉÉÛë=àçÄ=ãçíáî~íáçå=~åÇ=éÉêÑçêã~åÅÉ=Ei~ïêÉåÅÉ=C=oçÄáåëçåI=OMMTFK=

`çåëáÇÉêáåÖ=íÜ~í=ìëÉêëÛ=~ééê~áë~äë=çÑ=~=åÉï=fq=ëóëíÉã=éêáã~êáäó=ÇÉéÉåÇ=çå=íÜÉáê=éÉêÅÉéíáçåë=çÑ=

çééçêíìåáíáÉë= ~åÇ= íÜêÉ~íë= ~åÇ= íÜÉ= äÉîÉä= çÑ= Åçåíêçä= ìëÉêë= Ü~îÉ= çîÉê= íÜÉ= ëóëíÉã= E_É~ìÇêó= C=

máåëçååÉ~ìäíI= OMMRX= bäáÉJaáíJ`çë~èìÉ=C= píê~ìÄI= OMNNFI=ã~å~ÖÉêë= áå= ÅÜ~êÖÉ= Ñçê= áãéäÉãÉåíáåÖ=

éÜóëáçäóíáÅë=ëÜçìäÇ=ëíêÉëë=íÜÉ=ÑçääçïáåÖ=~ëéÉÅíëK=^êÖìáåÖ=íÜ~í=íÜÉëÉ=ëçäìíáçåë=~ÑÑçêÇ=íç=êÉÇìÅÉ=

Ü~êãÑìä=çê=éçíÉåíá~ääó=Ç~åÖÉêçìë=ïçêâJêÉä~íÉÇ=ÉîÉåíë=çê=ãáÖÜí=ÜÉäé=íç=ìåÅçîÉê=ë~ÑÉíó=îáçä~íáçåë=

ïçìäÇ=éêçÄ~Ääó=ÄÉ= ÑìíáäÉK=jçêÉçîÉêI= áÑ=éÜóëáçäóíáÅë= áë= áåíêçÇìÅÉÇ= ~ë= ~=îçäìåí~êó=ãÉ~ëìêÉ= Ñçê=

ïçêâéä~ÅÉ=ÉåàçóãÉåí=~åÇ=ÉåêáÅÜãÉåí=ïáíÜ=íÜÉ=Öç~ä=íç=ÉåÜ~åÅÉ=ÜÉ~äíÜ=~ï~êÉåÉëë=E~åÇ=ÇÉí~ÅÜÉÇ=

Ñêçã= ~åó= àçÄ= çéíáãáò~íáçå= çê= éÉêÑçêã~åÅÉ= ~ééê~áë~äFI= íÜÉ= ìëÉ= áåíÉåíáçå= ãáÖÜí= áåÅêÉ~ëÉ=

ëáÖåáÑáÅ~åíäóK=

4.2  The individualist user type 

páãáä~ê=íç=íÜÉ=ÑêÉÉÇçãJäçîáåÖ=ìëÉêëI=ãÉãÄÉêë=çÑ=íÜÉ=ëÉÅçåÇ=Öêçìé=Ü~îÉ=~=ÇÉëáêÉ=íÜ~í=éÉêëçå~ä=

~åÇ= ÄìëáåÉëë= ã~ííÉêë= êÉã~áå= ëÉé~ê~íÉK= eçïÉîÉêI= ~äíÜçìÖÜ= íÜÉó= ëÜ~êÉ= íÜÉ= ë~ãÉ= çéáåáçå=

ÅçåÅÉêåáåÖ= íÜáë=é~êíáÅìä~ê=éçáåíI= íÜÉó=~êÉ=ÇáÑÑÉêÉåí= Ñêçã= íÜÉ=éêÉîáçìë=ìëÉê= íóéÉ=~ë= íÜÉó=éìí=~=

ÜáÖÜÉê=ÉãéÜ~ëáë=çå=íÜÉ=áåÇáîáÇì~ä=êÉëéçåëáÄáäáíó=çÑ=çåÉÛë=~ÅíáçåëK=jçêÉ=íÜ~å=íÜÉ=çíÜÉê=ìëÉê=íóéÉëI=

áåÇáîáÇì~äáëíë= ÄÉäáÉîÉ= íÜ~í= ÜÉ~äíÜ= ~åÇ= ïÉääJÄÉáåÖ= ~êÉ= éÉêëçå~ä= ~åÇ= ~ë= ëìÅÜ= ëÜçìäÇ= åçí= ÄÉ=

“ÇáÖáíáòÉÇÒ= ~åÇ= “áåëíáíìíáçå~äáòÉÇÒ= áå= ~åó= Ñçêã= Äó= íÜÉáê= ÉãéäçóÉêK= bîÉå= áÑ= íÜÉ= çêÖ~åáò~íáçå=

áåÅÉåíáîáòÉë=íÜÉ=áåíêçÇìÅíáçå=çÑ=éÜóëáçäóíáÅëI=íÜÉó=éêçÄ~Ääó=ïçìäÇ=åçí=ÄÉ=é~êí=çÑ=íÜÉ=éêçÖê~ã=~ë=

íÜÉó=Ü~îÉ=~=é~êíáÅìä~êäó=ëíêçåÖ=~åñáÉíó=íÜ~í=íÜÉ=ÉãéäçóÉê=ã~ó=ìëÉ=éÉêëçå~ä=áåÑçêã~íáçå=~Ö~áåëí=

íÜÉãK=

tÜ~í= ~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíë= ~êÉ= Ççãáå~åíW= qÜÉ= ãÉåí~ä= ãçÇÉä= çÑ= áåÇáîáÇì~äáëíë= áë=

é~êíáÅìä~êäó= ~ÑÑÉÅíÉÇ= Äó= éçëëáÄäÉ= Åçåëíê~áåíë= íÜ~í= éÜóëáçäóíáÅë= áãéçëÉë= íç= íÜÉãK= hÉÉéáåÖ= íÜÉ=



 OQ=

~ìíÜçêáíó=çÑ=ã~âáåÖ=çïå=ÅÜçáÅÉë=Eã~ó=áí=ÄÉ=ÖççÇ=çê=Ä~Ç=çåÉëF=ïáíÜçìí=Ü~îáåÖ=íç=äÉÖáíáã~íÉ=~åÇ=

~Ç~éí= ìåÜÉ~äíÜó= ïçêâ= éê~ÅíáÅÉë= çê= íç= ëÜ~êÉ= éÉêëçå~ä= áåÑçêã~íáçå= ïáíÜ= íÜÉ= ÅçääÉÅíáîÉ= áë= ~=

ÑìåÇ~ãÉåí~ä=ÅçåÇáíáçå=Ñçê=íÜáë=ìëÉê=íóéÉ=íç=ìëÉ=éÜóëáçäóíáÅëK=fåíÉêÉëíáåÖäóI=íÜÉó=~êÉ=åçí=éÉê=ëÉ=

~Ö~áåëí= íÜÉ= ~Ççéíáçå= çÑ= íÜáë= íÉÅÜåçäçÖóI= áå= íÜÉ= Å~ëÉ= áí= ÜÉäéë= íÜÉã= íç= áãéêçîÉ= íÜÉáê= ÜÉ~äíÜK=

eçïÉîÉêI=íÜÉó=~êÉ=ëâÉéíáÅ~ä=~Äçìí=íÜÉ=Åä~áã=íÜ~í=éÜóëáçäóíáÅë=ÅçìäÇ=~ÅÜáÉîÉ=íÜáë=éêçãáëÉK=q~ÄäÉ=

S=ëÜçïë=íÜÉ=ëí~íÉãÉåíë=íÜ~í=áåÇáîáÇì~äáëí=ìëÉêë=~ÖêÉÉ=~åÇ=Çáë~ÖêÉÉ=ïáíÜ=ãçëíK==

=

=

Table 6. pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí=

No. Description U1 U2 U3 U4 U5 

ñOM= qÜÉ=ìëÉ=çÑ=ëìÅÜ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=ïáíÜáå=íÜÉ=ëÅçéÉ=çÑ=

ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâ=ëÜçìäÇ=ÄÉ=ÅçãéäÉíÉäó=îçäìåí~êóK=

P= 4 P= P= O=

NS= fÛã=Ñìääó=êÉëéçåëáÄäÉ=Ñçê=ãó=ÜÉ~äíÜX=íÜÉ=Åçãé~åó=ëÜçìäÇ=åçí=ïçêêó=~Äçìí=

íÜ~íK=

N= 3 N= N= JP=

çOR= f=ÄÉäáÉîÉ=íÜ~í=éêáî~íÉ=EëìÅÜ=~ë=ÜÉ~äíÜF=~åÇ=ÄìëáåÉëë=ã~ííÉêë=åÉÉÇ=íç=êÉã~áå=

ëíêáÅíäó=ëÉé~ê~íÉÇK=

N= 3 M= Q= JP=

OS= qÜÉêÉ=ëÜçìäÇ=ÄÉ=åç=éÉÉê=éêÉëëìêÉ=ïÜÉå=áí=ÅçãÉë=íç=ìëáåÖ=~äÖçêáíÜãáÅ=

ÇÉÅáëáçåJã~âáåÖ=íççäë=Ñçê=ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâK=

N= 3 N= N= M=

NM= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=

Ñáå~åÅá~ääó=ÖÉí=êÉÅçãéÉåëÉÇ=Äó=íÜÉ=Åçãé~åóK=

JN= -3 JP= JQ= JN=

ñNN= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=ÖÉí=

ãçêÉ=äÉ~îÉë=Äó=íÜÉ=Åçãé~åóK=

JN= -3 JO= JP= JP=

OQ= fí=áë=Ü~êÇ=Ñçê=ãÉ=íç=ÇÉíÉêãáåÉ=ãó=ÜÉ~äíÜ=ëí~íìë=~ÅÅìê~íÉäó=ïáíÜçìí=íÜÉ=ÜÉäé=

çÑ=íÉÅÜåçäçÖóK=

JP= -3 JO= JN= JN=

ñOU= f=ïçìäÇ=äáâÉ=íç=ÄÉ=ãçåáíçêÉÇ=ÇìêáåÖ=~ää=ãó=àçÄ=~ÅíáîáíáÉëI=âåçïáåÖ=íÜ~í=áíÛë=

ÇçåÉ=Ñçê=íÜÉ=ã~ííÉê=çÑ=ãó=éÉêëçå~ä=ÜÉ~äíÜK=

JP= -4 JQ= JO= JQ=

ñ=aÉåçíÉ=ÅçåëÉåëìë=ëí~íÉãÉåíë=~åÇ=ç=ÇÉåçíÉ=ÇáëíáåÖìáëÜáåÖ=ëí~íÉãÉåíëK=

=

fãéäáÅ~íáçåë=Ñçê=áãéäÉãÉåíáåÖ=éÜóëáçäóíáÅë=áå=çêÖ~åáò~íáçåëW=cìåÇ~ãÉåí~ääó=çééçëÉÇ=íç=íÜÉ=“ëÉäÑJ

íê~ÅâáåÖ=ÅìäíìêÉÒ=EtçäÑI=OMMVFI=ãÉãÄÉêë=çÑ=íÜáë=Öêçìé=çÑ=ìëÉêë=Çç=åçí=~ééêÉÅá~íÉ=éìÄäáÅäó=ëÜ~êáåÖ=

éÉêëçå~ä=Ç~í~=åçê=Çç=íÜÉó=ÄÉäáÉîÉ=íÜ~í=áí=ïáää=ÑçëíÉê=ãçêÉ=é~êíáÅáé~íçêó=~åÇ=Åçää~Äçê~íáîÉ=Ñçêãë=

çÑ=ïçêâáåÖK=få=íÜÉáê=ãÉåí~ä=ãçÇÉäI=íÜÉ=ìåéêÉÅÉÇÉåíÉÇ=íê~åëé~êÉåÅó=çÑ=çåÉÛë=ÜÉ~äíÜ=E~åÇ=çíÜÉêF=

áåÇáÅ~íçêë=ïáää=ê~íÜÉê=äÉ~Ç=íç=~=ÅìäíìêÉ=çÑ=åçíçêáçìë=Åçãé~êáëçå=çÑ=“ÜÉêçÉëÒ=~åÇ=“ÜÉêçáåÉëÒ=~åÇ=

áåíÉåëáÑó=íÜÉ=éêÉëëìêÉ=Eçê=ÅêÉ~íÉ=~=ãçê~ä=çÄäáÖ~íáçåF=íç=~Çàìëí=çåÉÛë=ÄÉÜ~îáçê=íç=ÄÉ=ãçêÉ=ëçÅá~ääó=

~Ç~éíÉÇ= çê= áåëíáíìíáçå~ääó= ÇÉëáêÉÇ= EiìáâI= NVVVFK= ^ÅÅçêÇáåÖäóI= íêóáåÖ= íç= Éñéä~áå= íÜÉ= éçëëáÄäÉ=

~ÑÑçêÇ~åÅÉë=çÑ=éÜóëáçäóíáÅë=Ñêçã=~=ëçÅá~ä=çê=Öêçìé=éÉêëéÉÅíáîÉI=ïáää=éêçÄ~Ääó=åçí=äÉ~Ç=íç=~=ÅÜ~åÖÉ=

çÑ= ãáåÇK= få= çêÇÉê= íç= ëíáãìä~íÉ= ~å= çééçêíìåáíóJçêáÉåíÉÇ= ~ééê~áë~ä= çÑ= éÜóëáçäóíáÅë= ëóëíÉãëI=



 OR=

ã~å~ÖÉêë=çÑ=éÜóëáçäóíáÅë=áåáíá~íáîÉë=ëÜçìäÇ=ê~íÜÉê=ÜáÖÜäáÖÜí=~ëéÉÅíë=êÉä~íÉÇ=íç=éêçÅÉÇìê~ä=Ñ~áêåÉëë=

~åÇ=åçåJÇáëÅêáãáå~íáçåI=~ë=íÜÉ=áåÇáîáÇì~äáëí=ìëÉêë=~êÉ=é~êíáÅìä~êäó=ëÉåëáíáîÉ=íç=íÜêÉ~íë=~Ö~áåëí=íÜÉáê=

áåÇáîáÇì~äáíóK=

4.3  The cynical user type 

mÉçéäÉ= ÄÉäçåÖáåÖ= íç= íÜáë= íÜáêÇ= Öêçìé= çÑ= ìëÉêë=ã~åáÑÉëí= ~=éÉêÅÉéíáçå=çÑ= “ëÉÉáåÖ= íÜêçìÖÜ= íÜÉ=

ÉëéçìëÉÇ=Öç~äë=çÑ=íÜÉ=áãéäÉãÉåíÉêëÒ=EpÉä~åÇÉê=C=eÉåÑêáÇëëçåI=OMNOFK=tÜáäÉ=ÅóåáÅ~ä=ìëÉêë=ëÜ~êÉ=

íÜÉ=ë~ãÉ=~îÉêëáçå=çÑ=ÄÉáåÖ=ãçåáíçêÉÇ=~í=íÜÉ=ïçêâéä~ÅÉ=~ë=íÜÉ=éêáçê=ÇáëÅìëëÉÇ=ìëÉê=ÖêçìéëI=íÜÉó=

ëÉÉã= íç= Ü~îÉ= ~= ä~êÖÉê= ÅçÖåáíáîÉ= Çáëí~åÅÉ= íç= íÜÉ= éä~åë= çÑ= íÜÉáê= ÉãéäçóÉê= ~åÇ= èìÉëíáçå= íÜÉ=

“ÅçããìåáÅ~íÉÇ=êÉ~ëçåëÒ=EêÉëéÉÅíáîÉäó=ÄÉäáÉîÉ=íç=âåçï=íÜÉ=“êÉ~ä=êÉ~ëçåëÒF=ïÜó=éÜóëáçäóíáÅë=áë=

áåíêçÇìÅÉÇ=áå=íÜÉáê=çêÖ~åáò~íáçåK==

tÜ~í=~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíë= ~êÉ= Ççãáå~åíW=mÉçéäÉ= ëÜ~êáåÖ= íÜáë=ãÉåí~ä=ãçÇÉä= ëíêçåÖäó=

êÉàÉÅí=íÜÉ=áÇÉ~=çÑ=ÄÉáåÖ=é~êí=çÑ=~=ÄáÖ=ëìêîÉáää~åÅÉ=~éé~ê~íìëK=få=íÜÉáê=îáÉïI=íÜÉ=áåíêçÇìÅíáçå=çÑ=

éÜóëáçäóíáÅë=áë=åçíÜáåÖ=Äìí=~å=~êÖìãÉåí~íáîÉ=ÇÉÅÉéíáçå=ëíê~íÉÖó=çÑ=çêÖ~åáò~íáçåë=íç=çÄí~áå=ãçêÉ=

Ç~í~=íç=ëìêîÉáä=~åÇ=ã~åáéìä~íÉ=ÉãéäçóÉÉëK=`çåëÉèìÉåíäóI=íÜÉó=Çç=íÉåÇ=íç=é~áåí=~=ÄäÉ~â=éáÅíìêÉ=

çÑ=íÜÉ=êçäÉ=çÑ=éÜóëáçäóíáÅë=áå=áãéêçîáåÖ=íÜÉ=ïçêâáåÖ=ÉåîáêçåãÉåí=áå=~åó=âáåÇK=^å=~äíÉêå~íáîÉI=

ãçêÉ= çéíáãáëíáÅ= áåíÉêéêÉí~íáçå= ÅçìäÇ= ÄÉ= íÜ~í= íÜÉáê= ëíêçåÖ= Åçåëíê~áåí= Äá~ë= ~åÇ= åÉÖ~íáçå= çÑ=

~ÑÑçêÇ~åÅÉë=áë=çïáåÖ=íç=~=äáãáíÉÇ=~åÇ=éÉêÜ~éë=ãáëí~âÉå=ìåÇÉêëí~åÇáåÖ=çÑ=éÜóëáçäóíáÅë=~åÇ=êÉä~íÉÇ=

ÇÉëáÖå=ÑÉ~íìêÉëK=qÜÉ=ëí~íÉãÉåíëI=ïÜáÅÜ=ÅóåáÅ~ä=ìëÉêë=~ÖêÉÉ=~åÇ=Çáë~ÖêÉÉ=ïáíÜ=ãçëíI=~êÉ=ëÜçïå=

áå=íÜÉ=ëìÄëÉèìÉåí=q~ÄäÉ=TK=

=

Table 7.=pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí=

No. Description U1 U2 U3 U4 U5 

çN= ^ëëÉëëãÉåíë=çÑ=ÉãéäçóÉÉë=EáåÅäìÇáåÖ=ÜÉ~äíÜJêÉä~íÉÇF=ëÜçìäÇ=ÄÉ=éÉêÑçêãÉÇ=

Äó=éÉêëçå~ä=çÄëÉêî~íáçåë=Ñêçã=ã~å~ÖÉêë=~åÇ=åçí=Äó=~=ëìêîÉáää~åÅÉ=ëóëíÉãK=
O= N= 4 M= JO=

O= f=ÑÉ~ê=íÜ~í=ïÉ=ïáää=ÄÉ=ãçåáíçêÉÇ=OQLT=ëççåK= M= M= 3 M= JO=
çP= ^å~äóòáåÖ=éÉêëçå~ä=áåÑçêã~íáçå=áë=~=ï~ó=çÑ=íÜÉ=Åçãé~åó=íç=ã~åáéìä~íÉ=

~Åíáçåë=~åÇ=çéáåáçåëK=
JO= JO= 3 JO= N=

ñOM= qÜÉ=ìëÉ=çÑ=ëìÅÜ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=ïáíÜáå=íÜÉ=ëÅçéÉ=çÑ=

ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâ=ëÜçìäÇ=ÄÉ=ÅçãéäÉíÉäó=îçäìåí~êóK=
P= Q= 3 P= O=

R= f=êÉÖìä~êäó=ÇáëÅäçëÉ=éÉêëçå~ä=áåÑçêã~íáçå=çå=ëçÅá~ä=åÉíïçêâëK= M= JO= -3 N= M=

NM= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=

Ñáå~åÅá~ääó=ÖÉí=êÉÅçãéÉåëÉÇ=Äó=íÜÉ=Åçãé~åóK=
JN= JP= -3 JQ= JN=

NU= fÛã=ÖÉåÉê~ääó=çéÉå=íç=íêó=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=íÜ~í=ÜÉäé=ãÉ=íç=

ëí~ó=ÜÉ~äíÜó=~í=ïçêâK=
M= O= -3 JO= N=



 OS=

No. Description U1 U2 U3 U4 U5 

ñOU= f=ïçìäÇ=äáâÉ=íç=ÄÉ=ãçåáíçêÉÇ=ÇìêáåÖ=~ää=ãó=àçÄ=~ÅíáîáíáÉëI=âåçïáåÖ=íÜ~í=áíÛë=

ÇçåÉ=Ñçê=íÜÉ=ã~ííÉê=çÑ=ãó=éÉêëçå~ä=ÜÉ~äíÜK=
JP= JQ= -4 JO= JQ=

ñ=aÉåçíÉ=ÅçåëÉåëìë=ëí~íÉãÉåíë=~åÇ=ç=ÇÉåçíÉ=ÇáëíáåÖìáëÜáåÖ=ëí~íÉãÉåíëK=

fãéäáÅ~íáçåë=Ñçê=áãéäÉãÉåíáåÖ=éÜóëáçäóíáÅë=áå=çêÖ~åáò~íáçåëW=fí=áë=åçí=~å=É~ëó=í~ëâ=íç=ÄêáåÖ=~êçìåÇ=

~=ÅóåáÅ~ä=ìëÉê=íç=ëÉÉ=ëçãÉ=ÖççÇ=áå=éÜóëáçäóíáÅëK=få=~=ï~óI=íÜÉáê=ãÉåí~ä=ãçÇÉä=ÉñéêÉëëÉë=~=ëíêçåÖ=

ÇÉëáêÉ=íç=ëìÄîÉêí=~åÇ=ìåÇÉêãáåÉ=ã~å~ÖÉêá~ä=Åçåíêçä=ãÉÅÜ~åáëãë=Ed~ÄêáÉäI=NVVVFK=jçêÉ=íÜ~å=íÜ~íI=

pÉä~åÇÉê=~åÇ=eÉåÑêáÇëëçå=EOMNOF=ÇÉëÅêáÄÉë=ÅóåáÅáëã=~ë=~=Ñçêã=çÑ=é~ëëáîÉ=êÉëáëí~åÅÉ=ïÜáÅÜ=ÅçìäÇ=

É~ëáäó=ÉëÅ~ä~íÉ=~åÇ=ÑÉÉÇ=åÉï=ï~îÉë=çÑ=êÉëáëí~åÅÉ=~ãçåÖ=çíÜÉê=ìëÉêëK=^ÅÅçêÇáåÖäóI=i~éçáåíÉ=~åÇ=

oáî~êÇ=EOMMRF=ëìÖÖÉëí=íç=ÇáÖ=ÇÉÉéÉê=~åÇ=äççâ=Ñçê=íÜÉ=êÉ~ëçåë=Üçï=~åÇ=ïÜó=êÉëáëí~åÅÉ=ëìêÑ~ÅÉëI=

éêçÖêÉëëÉëI=~åÇ=Åìäãáå~íÉëK=aáëÅìëëáåÖ=ÅçåÅêÉíÉ=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíëI= áåëíÉ~Ç=çÑ= äçëÉêë=

~åÇ=ïáååÉêë= çÑ= íÜÉ= áåíêçÇìÅíáçå= çÑ= éÜóëáçäóíáÅëI= ÅçìäÇ= ÄÉ= ~= êÉ~ëçå~ÄäÉ=ï~ó= íç= ë~åáíáòÉ= íÜÉ=

ÇáëÅçìêëÉ=~åÇ=íç=~îçáÇ=~=íÜêÉ~íJÄá~ëÉÇ=~ééê~áë~ä=çÑ=éÜóëáçäóíáÅë=ëóëíÉãëK==

4.4  The tech-independent user type 

fåÇáîáÇì~äë= Ü~îáåÖ= íÜáë= ãÉåí~ä= ãçÇÉä= Ü~îÉ= ~= é~êíáÅìä~ê= ÑÉ~ê= çÑ= äçëáåÖ= íÜÉ= ~Äáäáíó= íç= ~Åí=

áåÇÉéÉåÇÉåíäó= ïáíÜçìí= íÜÉ= ÜÉäé= çÑ= íÉÅÜåçäçÖóK= ^ÅÅçêÇáåÖäóI= áåëíÉ~Ç= çÑ= áãéäÉãÉåíáåÖ= ~åÇ=

~ééêçéêá~íáåÖ=~=ÅçãéäÉñ=íÉÅÜåçäçÖó=áåíç=íÜÉáê=Ç~áäó=ïçêâ=êçìíáåÉëI=íÜÉó=éêÉÑÉê=“ÅçåîÉåíáçå~äÒ=

ãÉ~ëìêÉë=çÑ= ëíêÉëë=éêÉîÉåíáçå=çê=ÜÉ~äíÜ=éêçãçíáçå=~í= íÜÉ=ïçêâéä~ÅÉ= EÉKÖK= êÉÇìÅáåÖ= íÜÉ=Ç~áäó=

ïçêâäç~ÇI=éêçÜáÄáíáåÖ=íÜÉ=Å~ëÜ=çìí=çÑ=î~Å~íáçå=Ç~óëI=çê=ÅçåÇìÅíáåÖ=îçÅ~íáçå~ä=íê~áåáåÖë=íÜ~í=ÜÉäé=

ïçêâÉêë=íç=ëÜ~éÉ=íÜÉáê=~ï~êÉåÉëë=~Äçìí=ÜÉ~äíÜ=~åÇ=ë~ÑÉíó=êáëâëFK==

tÜ~í=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=~êÉ=Ççãáå~åíW=mÉçéäÉ=ïáíÜ=íÜáë=ãÉåí~ä=ãçÇÉä=~êÉ=é~êíáÅìä~êäó=

ÅçåÅÉêåÉÇ=íÜ~í=éÜóëáçäóíáÅë=ïáää=ëìÄëíáíìíÉ=Üìã~å=Éãé~íÜó=~åÇ=àìÇÖãÉåíK=páãáä~ê=íç=áåÇáîáÇì~äáëí=

ìëÉêëI=íÜÉó=Çç=åçí=ÄÉäáÉîÉ=íÜ~í=éÜóëáçäóíáÅë=ïáää=Éå~ÄäÉ=íÜÉã=íç=áãéêçîÉ=íÜÉáê=ÜÉ~äíÜ=~åÇ=ïÉääJ

ÄÉáåÖÔåçí=ÄÉÅ~ìëÉ=íÜÉ=íÉÅÜåçäçÖó=áë= áåÅ~é~ÄäÉ=çÑ=~ÑÑçêÇáåÖ=íÜáëI=Äìí=ê~íÜÉê=ÄÉÅ~ìëÉ=íÜÉó=Çç=

åçí=åÉÉÇ=áí=çê=Çç=åçí=ï~åí=íç=ÄÉ=êÉëíê~áåÉÇ=Äó=~å=~äÖçêáíÜã=íÉääáåÖ=íÜÉã=ïÜÉåI=ÜçïI=~åÇ=ïÜ~í=

íç=ÇçK=qÜÉó=~äëç=ëÜ~êÉ=íÜÉ=ë~ãÉ=åÉÖ~íáîÉ=~ííáíìÇÉ=~ë=ÑêÉÉÇçãJäçîáåÖ=ìëÉêë=íçï~êÇ=~å=ÉãéäçóÉêÛë=

áåíêìëáçå=áåíç=ã~ííÉêë=çÑ=éÉêëçå~ä=éêáî~Åó=~åÇ=ëÉäÑJÇÉíÉêãáå~íáçåK=få=íÜÉ=ë~ãÉ=îÉáåI=åçí=ÄÉÅ~ìëÉ=

íÜÉó=ÑÉ~ê=íç=ÄÉÅçãÉ=îìäåÉê~ÄäÉ=íç=çêÖ~åáò~íáçå~ä=ë~åÅíáçåë=~åÇ=éÉå~äíáÉëI=Äìí=ê~íÜÉê=ÄÉÅ~ìëÉ=íÜÉ=

êçäÉ=çÑ=íÉÅÜåçäçÖó=ïáää=ÖÉí=ãçêÉ=éêçãáåÉåí=áå=íÜÉáê=Ç~áäó=äáîÉëK=q~ÄäÉ=U=ëÜçïë=íÜÉ=ëí~íÉãÉåíëI=

ïÜáÅÜ=íÜÉ=ãÉãÄÉêë=çÑ=íÜáë=ìëÉê=íóéÉ=~ÖêÉÉ=~åÇ=Çáë~ÖêÉÉ=ïáíÜ=ãçëíK=



 OT=

=

=

 

Table 8. pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí=

No. Description U1 U2 U3 U4 U5 

çOR= f=ÄÉäáÉîÉ=íÜ~í=éêáî~íÉ=EëìÅÜ=~ë=ÜÉ~äíÜF=~åÇ=ÄìëáåÉëë=ã~ííÉêë=åÉÉÇ=íç=êÉã~áå=

ëíêáÅíäó=ëÉé~ê~íÉÇK=
N= P= M= 4 JP=

çT= qÜÉ=ÄÉëí=ï~ó=íç=êÉÇìÅÉ=ëíêÉëëJêÉä~íÉÇ=~ÄëÉåÅÉë=áë=íç=éêçÜáÄáí=íÜÉ=Å~ëÜ=çìí=

çÑ=çîÉêíáãÉ=~åÇ=î~Å~íáçå=Ç~óëK=
P= JO= O= 3 JN=

U= sçÅ~íáçå~ä=íê~áåáåÖë=~êÉ=ãçêÉ=ÉÑÑÉÅíáîÉ=ãÉ~åë=íç=êÉÇìÅÉ=íÜÉ=êáëâ=çÑ=ëíêÉëëJ

êÉä~íÉÇ=~ÄëÉåÅÉë=íÜ~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäëK=
JN= JO= N= 3 M=

ñOM= qÜÉ=ìëÉ=çÑ=ëìÅÜ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=ïáíÜáå=íÜÉ=ëÅçéÉ=çÑ=

ÜÉ~äíÜ=éêÉîÉåíáçå=~í=ïçêâ=ëÜçìäÇ=ÄÉ=ÅçãéäÉíÉäó=îçäìåí~êóK=
P= Q= P= 3 O=

Q= f=ÇçåÛí=ÑÉ~ê=íç=ëÜ~êÉ=ãó=éÉêëçå~ä=áåÑçêã~íáçå=ïáíÜ=ãó=ÉãéäçóÉê=Ñçê=íÜÉ=

éìêéçëÉ=çÑ=éÉêÑçêã~åÅÉ=~ééê~áë~äëK=
JP= M= JN= -3 JO=

ñNN= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=ÖÉí=

ãçêÉ=äÉ~îÉë=Äó=íÜÉ=Åçãé~åóK=
JN= JP= JO= -3 JP=

PO= f=ÑÉ~ê=íç=ÄÉÅçãÉ=îìäåÉê~ÄäÉ=ïÜÉå=ìëáåÖ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäëK= JQ= JN= M= -3 N=

NM= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=

Ñáå~åÅá~ääó=ÖÉí=êÉÅçãéÉåëÉÇ=Äó=íÜÉ=Åçãé~åóK=
JN= JP= JP= -4 JN=

ñ=aÉåçíÉ=ÅçåëÉåëìë=ëí~íÉãÉåíë=~åÇ=ç=ÇÉåçíÉ=ÇáëíáåÖìáëÜáåÖ=ëí~íÉãÉåíëK=

=

fãéäáÅ~íáçåë=Ñçê=áãéäÉãÉåíáåÖ=éÜóëáçäóíáÅë=áå=çêÖ~åáò~íáçåëW=fÑ=ïÉ=ìåÇÉêëí~åÇ=éÉçéäÉ=íÜ~í=ëÜ~êÉ=

íÜáë=ãÉåí~ä=ãçÇÉä=~ë=ïÜ~í=oçÖÉêë=ENVSOF=Å~ääÉÇ=“ä~ÖÖ~êÇëÒI=íÜÉêÉ=~êÉ=íïç=çéíáçåë=íç=ÉñéäçêÉK=^=

éÉëëáãáëíáÅ=~ééêç~ÅÜ=ïçìäÇ=ÄÉ=íç=ëáãéäó=áÖåçêÉ=íÜÉã=ÄÉÅ~ìëÉ=áí=áë=ÑìíáäÉ=íç=éê~áëÉ=íÜÉ=~ÑÑçêÇ~åÅÉë=

çÑ=~=íÉÅÜåçäçÖáÅ~ä=~êíáÑ~ÅíK=^=ãçêÉ=éçëáíáîÉ=~åÇ=~ÅíáîÉ=êÉëéçåëÉ=ïçìäÇ=ÄÉ=íç=áåÅêÉ~ëÉ=íÜÉ=ëÜ~êÉ=

çÑ=éÜóëáçäóíáÅë=ëìééçêíÉêë=EíÜ~í=éêçÄ~Ääó=çêáÖáå~íÉ=Ñêçã=çåÉ=çÑ=íÜÉ=çíÜÉê=ÖêçìéëFK=^ÅÅçêÇáåÖ=íç=

oçÖÉêë= ENVSOFI= íÜÉ=éÉêÅÉéíáçå=çÑ= ä~ÖÖ~êÇë=ãáÖÜí=ÅÜ~åÖÉ=ïÜÉå= íÜÉó=~êÉ=ëìêêçìåÇÉÇ=Äó=éÉÉêë=

ïÜç=Ü~îÉ=~äêÉ~Çó=~ÇçéíÉÇ=~åÇ=ïÜç=~êÉ=ë~íáëÑáÉÇ=ïáíÜ=íÜÉ=ëçäìíáçåK=eçïÉîÉêI=áÑ=ïÉ=áåíÉêéêÉí=íÜáë=

ãÉåí~ä=ãçÇÉä= ~ë= ~=ã~åáÑÉëí~íáçå=çÑ= íÉÅÜåçéÜçÄá~= E_êçëå~åI= OMMOFI=ã~å~ÖÉêë=çÑ=éÜóëáçäóíáÅë=

áåáíá~íáîÉë=åÉÉÇ=ãÉ~ëìêÉë=íÜ~í=ÜÉäé=íç=êÉÇìÅÉ=~åñáÉíó=~åÇ=íÜ~í=ãçíáî~íÉ=~å=çééçêíìåáíóJçêáÉåíÉÇ=

~ééê~áë~ä=çÑ=éÜóëáçäóíáÅë=~í=íÜÉ=ïçêâéä~ÅÉK===

4.5  The balancer user type 

få=Åçåíê~ëí=íç=íÜÉ=çíÜÉê=ãÉåí~ä=ãçÇÉäëI=íÜÉ=Ä~ä~åÅÉê=ìëÉê=íóéÉ=éÉêÅÉáîÉë=ã~åó=~ÑÑçêÇ~åÅÉë=çÑ=

éÜóëáçäóíáÅëK=qÜÉó=ëáÖå~ä=~=ïáääáåÖåÉëë=íç=ìëÉ=éÜóëáçäóíáÅë=ïÜÉå=áí=çÑÑÉêë=íÜÉã=íÜÉ=éçëëáÄáäáíó=íç=



 OU=

ÉåÜ~åÅÉ=~ï~êÉåÉëë=~åÇ=ÅçÖåáíáçå=çÑ=ïçêâJêÉä~íÉÇ=ÜÉ~äíÜ=áëëìÉëK=eçïÉîÉêI=äáâÉ=ÑêÉÉÇçãJäçîáåÖ=

ìëÉêëI= ~= ÅÉêí~áå= ~ãçìåí= çÑ= ëâÉéíáÅáëã= áë= éêÉëÉåí= ëáåÅÉ= íÜÉó= ÑÉ~ê= äçëáåÖ= íÜÉ= ëçîÉêÉáÖåíó= çîÉê=

éÉêëçå~ä=~åÇ=ëÉåëáíáîÉ=Ç~í~K=

tÜ~í=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=~êÉ=Ççãáå~åíW=aáÑÑÉêÉåí=Ñêçã=çíÜÉêëI=áåÇáîáÇì~äë=ÄÉäçåÖáåÖ=íç=

íÜáë=Öêçìé=çÑ=ìëÉêë=ëÜ~êÉ=íÜÉ=ÄÉäáÉÑ=íÜ~í=íÜÉ=ÉãéäçóÉêI=íç=ëçãÉ=ÉñíÉåíI=áë=êÉëéçåëáÄäÉ=Ñçê=ÜÉ~äíÜ=

~åÇ=ïÉääJÄÉáåÖ=~í=íÜÉ=ïçêâéä~ÅÉK=fí=áëI=íÜÉêÉÑçêÉI=íÜÉ=çÄäáÖ~íáçå=çÑ=íÜÉ=çêÖ~åáò~íáçå=íç=Å~êÉ=Ñçê=~=

ë~ÑÉ=~åÇ=ëÉÅìêÉ=ïçêâ=ÉåîáêçåãÉåí=~åÇ=íç=áåëíêìÅí=ÉãéäçóÉÉë=êÉÖ~êÇáåÖ=ÜÉ~äíÜó=ïçêâ=éê~ÅíáÅÉK=

dáîÉå=íÜ~í=íÜÉáê=éêáî~Åó=áë=åçí=Åçåëíê~áåÉÇ=~åÇ=íÜÉáê=Ç~í~=åçí=êÉéìêéçëÉÇ=Ñçê=çíÜÉê=çêÖ~åáò~íáçå~ä=

Öç~äëI=íÜÉó=ÉñéêÉëë=~=ÜáÖÜÉê=éêçéÉåëáíó=çÑ=ìëáåÖ=éÜóëáçäóíáÅë=íÜ~å=çíÜÉêë=áÑ=íÜÉ=ÉãéäçóÉê=ÇÉÅáÇÉë=

íç=áåíêçÇìÅÉ=íÜáë=íÉÅÜåçäçÖóK=q~ÄäÉ=V=ëÜçïë=íÜÉ=ëí~íÉãÉåíëI=ïÜáÅÜ=Ä~ä~åÅáåÖ=ìëÉêë=~ÖêÉÉ=~åÇ=

Çáë~ÖêÉÉ=ïáíÜ=ãçëíK=

=

Table 9. pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí=

No. Description U1 U2 U3 U4 U5 

çON= f=ÑÉ~ê=íÜ~í=ëçãÉçåÉ=ÅçìäÇ=~ÄìëÉ=ãó=éÉêëçå~ä=áåÑçêã~íáçå=Ñçê=çíÜÉê=

éìêéçëÉëK=
JO= JN= M= M= 4 

NO= f=ïçìäÇ=äáâÉ=íç=ìëÉ=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäëI=ïÜáÅÜ=ëìééçêí=ãÉ=íç=

ÄÉÅçãÉ=ÜÉ~äíÜáÉê=áå=ãó=ÑêÉÉ=íáãÉK=
M= O= JN= M= 3 

NP= pìÅÜ=íÉÅÜåçäçÖáÉë=êÉ~ääó=ÜÉäé=éÉçéäÉ=íç=~Ççéí=ÜÉ~äíÜáÉê=äáÑÉ=ÅÜçáÅÉëK= O= JN= M= JN= 3 

NR= f=ÄÉäáÉîÉ=íÜ~í=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäë=~ÑÑçêÇ=ÉãéäçóÉêë=ãçêÉ=

íÜ~å=íç=íÜÉ=ÉãéäçóÉÉëK=
JN= JN= O= N= 3 

ñNN= f=ïçìäÇ=çåäó=ìëÉ=ëìÅÜ=~å=~äÖçêáíÜãáÅ=ÇÉÅáëáçåJã~âáåÖ=íççäI=áÑ=f=ïçìäÇ=ÖÉí=

ãçêÉ=äÉ~îÉë=Äó=íÜÉ=Åçãé~åóK=
JN= JP= JO= JP= -3 

NS= fÛã=Ñìääó=êÉëéçåëáÄäÉ=Ñçê=ãó=ÜÉ~äíÜX=íÜÉ=Åçãé~åó=ëÜçìäÇ=åçí=ïçêêó=~Äçìí=

íÜ~íK=
N= P= N= N= -3 

çOR= f=ÄÉäáÉîÉ=íÜ~í=éêáî~íÉ=EëìÅÜ=~ë=ÜÉ~äíÜF=~åÇ=ÄìëáåÉëë=ã~ííÉêë=åÉÉÇ=íç=êÉã~áå=

ëíêáÅíäó=ëÉé~ê~íÉÇK=
N= P= M= Q= -3 

ñOU= f=ïçìäÇ=äáâÉ=íç=ÄÉ=ãçåáíçêÉÇ=ÇìêáåÖ=~ää=ãó=àçÄ=~ÅíáîáíáÉëI=âåçïáåÖ=íÜ~í=áíÛë=

ÇçåÉ=Ñçê=íÜÉ=ã~ííÉê=çÑ=ãó=éÉêëçå~ä=ÜÉ~äíÜK=
JP= JQ= JQ= JO= -4 

ñ=aÉåçíÉ=ÅçåëÉåëìë=ëí~íÉãÉåíë=~åÇ=ç=ÇÉåçíÉ=ÇáëíáåÖìáëÜáåÖ=ëí~íÉãÉåíëK=

=

fãéäáÅ~íáçåë=Ñçê=áãéäÉãÉåíáåÖ=éÜóëáçäóíáÅë=áå=çêÖ~åáò~íáçåëW=_~ä~åÅáåÖ=ìëÉêë=ÅçãéêÉÜÉåÇ=íÜ~í=

éÜóëáçäóíáÅë=ÅçìäÇ=ìåÑçäÇ=ÅÉêí~áå=éçëáíáîÉ=ÉÑÑÉÅíë=çå=íÜÉáê=ïçêâ=ÉåîáêçåãÉåíK=eçïÉîÉêI=íÜÉêÉ=áë=

~= ÇÉäáÅ~íÉ= ïÉáÖÜáåÖ= ~Ö~áåëí= éêáî~Åó= êáëâë= êÉä~íÉÇ= íç= íÜÉ= ÇáëÅäçëìêÉ= çÑ= ëÉåëáíáîÉ= éÉêëçå~ä=

áåÑçêã~íáçåI=ïÜáÅÜ= áå= íÜÉ= äáíÉê~íìêÉ= áë= êÉÑÉêêÉÇ= íç= ~ë= éêáî~Åó= Å~äÅìäìë= EaáåÉî=C=e~êíI= OMMSFK=

j~å~ÖÉêë=çÑ=éÜóëáçäóíáÅë=áåáíá~íáîÉë=ã~ó=~Ççéí=ëÉîÉê~ä=~ééêç~ÅÜÉë=íç=áåÅêÉ~ëÉ=íÜÉ=äáâÉäáÜççÇ=íÜ~í=



 OV=

~=Ä~ä~åÅáåÖ=ìëÉêÛë=éêáî~Åó= Å~äÅìäìë= êÉëìäíë= áå= ~=éçëáíáîÉ= ~ééê~áë~äK= mÜóëáçäóíáÅë= ëçäìíáçåë=ã~ó=

ÑçëíÉê=ãÉÅÜ~åáëãë=çÑ=ëÉäÑJéêçíÉÅíáçå=íÜêçìÖÜ=éêáî~ÅóJÉåÜ~åÅáåÖ=ÑÉ~íìêÉë=íÜ~í=Éå~ÄäÉ=ÉãéäçóÉÉë=

íç=Åçåíêçä=íÜÉ=~ÅÅÉëë=íç=~åÇ=ìëÉ=çÑ=íÜÉáê=éÉêëçå~ä=áåÑçêã~íáçå=EuìI=qÉçI=q~åI=C=^Ö~êï~äI=OMNOFK=

^=ëÉÅçåÇ=~ééêç~ÅÜ= áë= íç=ëíêÉåÖíÜÉå=~å=ÉãéäçóÉÉÛë= íêìëí= áå= íÜÉ=ëóëíÉã=çéÉê~íçêI=Ñçê=Éñ~ãéäÉ=

íÜêçìÖÜ=ÉñíÉêå~ä=éêáî~Åó=ÅÉêíáÑáÅ~íáçåë= íÜ~í= ëáÖå~ä= íÜÉ=ëóëíÉã=çéÉê~íçêÛë=ïáääáåÖåÉëë= íç=éêçíÉÅí=

éÉêëçå~ä=áåÑçêã~íáçå=Es~å=päóâÉI=pÜáãI=gçÜåëçåI=C=gá~åÖI=OMMSFK=cìêíÜÉêI=Éëí~ÄäáëÜáåÖ=~ÑÑÉÅíáîÉ=

ÅçããáíãÉåí=íÜ~í=éÉêí~áåë=íç=íÜÉ=ÉãéäçóÉÉÛë=áåîçäîÉãÉåí=~åÇ=çêÖ~åáò~íáçå~ä=êÉëéçåëáÄáäáíó=ã~ó=

äÉ~Ç=íç=~=ëíêçåÖÉê=ÉãéÜ~ëáë=çå=éÉêÅÉáîÉÇ=~ÑÑçêÇ~åÅÉë=EhçêÇò~ÇÉÜI=OMNQFK=

5  Discussion 

få=íÜáë=é~éÉêI=ïÉ=ëÉí=çìí=íç=áåîÉëíáÖ~íÉ=ïÜ~í=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=Çç=ÉãéäçóÉÉë=~ëëçÅá~íÉ=

ïáíÜ= íÜÉ= ìëÉ= çÑ= éÜóëáçäóíáÅë= áå= íÜÉáê= çÅÅìé~íáçå~ä= ÉåîáêçåãÉåíK= póåíÜÉëáòáåÖ= äáíÉê~íìêÉ= çå=

ïÉ~ê~ÄäÉë=~åÇ=ÉëéÉÅá~ääó=çå=éÜóëáçäóíáÅëI=ïÉ=ÅçåÇìÅíÉÇ=~=nJãÉíÜçÇçäçÖó=ëíìÇó=íç=êÉîÉ~ä=ÇáëíáåÅí=

ãÉåí~ä=ãçÇÉäë= íÜ~í= áåÇáîáÇì~äë= Ñçêã= íç=ã~âÉ= ëÉåëÉ=çÑ= íÜáë= íÉÅÜåçäçÖó=EjÉííäÉê= Éí= ~äKI= OMNTFK=

_~ëÉÇ=çå=íÜÉ=~Åíáçå=éçíÉåíá~äë=~åÇ=äáãáí~íáçåë=çìê=êÉëéçåÇÉåíë=éÉêÅÉáîÉÇI=ïÉ=ÇÉëÅêáÄÉ=ÑáîÉ=Ä~ëáÅ=

îáÉïéçáåíë=çå=éÜóëáçäóíáÅë=ëÉêîáåÖ=íç=~ÇÇêÉëë=íÜÉ=åÉÉÇ=Ñçê=çéÉåáåÖ=ìé=íÜÉ=“ìëÉê=Ää~Åâ=ÄçñÒ=áå=

ìåÇÉêëí~åÇáåÖ= íÜÉ= ïáÇÉê= áãéäáÅ~íáçåë= ~åÇ= éçëëáÄäÉ= ìëÉê= êÉëéçåëÉë= íç= íÜÉ= áåíêçÇìÅíáçå= çÑ=

ïÉ~ê~ÄäÉ= íÉÅÜåçäçÖáÉë= áå=íÜÉ=ïçêâéä~ÅÉ=EgìÜ~åá= fáî~êá=C= fáî~êáI=OMNNX= gK= fáî~êá=Éí=~äKI=OMNMFK=få=

ïÜ~í=ÑçääçïëI=~åÇ=ÖáîÉå=íÜ~í=nJãÉíÜçÇçäçÖó=ÇçÉë=åçí=éêçîáÇÉ=~åó=Éñéä~å~íáçåë=ïÜó=~åÇ=Üçï=

ÅÉêí~áå=ãÉåí~ä=ãçÇÉäë=ÅçãÉ=áåíç=ÄÉáåÖI=ïÉ=ïçìäÇ=äáâÉ=íç=çÑÑÉê=ëçãÉ=ëìÖÖÉëíáçåë=Ñçê=éä~ÅáåÖ=çìê=

êÉëìäíë=áå=~=ïáÇÉê=ÅçåíÉñíK==

iÉí=ìë=ëí~êí=ïáíÜ=êÉã~êâáåÖ=íÜ~í=çìê=çîÉê~ää=ÑáåÇáåÖë=êÉëçå~íÉ=ïÉää=ïáíÜ=êÉÅÉåí=êÉëÉ~êÅÜ=í~âáåÖ=çå=

íÜÉ= “Ç~êâ= ëáÇÉÒ= çÑ= fq= ìëÉK= ^ë= ïÉ= ãÉåíáçåÉÇ= ~ÄçîÉI= íÜÉêÉ= áë= ~= ÅçåëáÇÉê~ÄäÉ= ÉãéÜ~ëáë= çå=

Åçåëíê~áåíë= ~Åêçëë= ~ää= ãÉåí~ä= ãçÇÉäëK= qÜÉ= äáãáíáåÖ= Ñ~Åíçêë= ëÜ~éÉÇ= íÜÉ= ïçêäÇîáÉïë= çÑ= çìê=

êÉëéçåÇÉåíë=ãìÅÜ=ãçêÉ=íÜ~å=íÜÉ=~Åíáçå=éçíÉåíá~äëK=qÜáë=áë=áå=äáåÉ=ïáíÜ=éêáçê=ëíìÇáÉë=E_êÉï~êÇ=Éí=

~äKI=OMNTX=t~êâÉåíáåI=dçÉäI=C=jÉå~êÇI=OMNTF=ïÜáÅÜ=ëÜçïÉÇ=íÜ~í=íÜÉêÉ=áë=~=éêÉÇáëéçëáíáçå=íç=îáÉï=

ÉãÉêÖáåÖ=~åÇLçê=ÅçåíêçîÉêëá~ä=ëçäìíáçåë=ïáíÜ=ÖêÉ~íÉê=ëâÉéíáÅáëã=~åÇ=ïçêêó=~ë=ïÜÉå=êáëâë=~åÇ=

êÉíìêåë=~êÉ=ãçêÉ=éêÉÇáÅí~ÄäÉ=íç=ìëÉêëK=^ää=ãÉåí~ä=ãçÇÉäë=ïÉ=ÇáëÅçîÉêÉÇ=ÉñÜáÄáí=~=ÅÉêí~áå=äÉîÉä=

çÑ= ÅçåíêçîÉêëó= ~åÇ= ÜÉëáí~åí= ~ííáíìÇÉ= íçï~êÇë= éÜóëáçäóíáÅëI= ëáåÅÉ=ãìäíáéäÉ= Åçåëíê~áåíë= ÄÉÅçãÉ=

ë~äáÉåí=áå=íÜÉ=éÉçéäÉÛë=~ééê~áë~äëK=cçÅìëáåÖ=çåäó=çå=íÜÉ=éçëáíáîÉ=ÉÑÑÉÅíë=çÑ=ÉãÉêÖáåÖ=íÉÅÜåçäçÖáÉë=



 PM=

Eçê=ìëáåÖ=~=íÉÅÜåçJÉåíÜìëá~ëã=êÜÉíçêáÅFI=~ë=Åçããçå=áå=É~êäáÉê=fp=ëíìÇáÉë=E`~òáÉêI=gÉåëÉåI=C=a~îÉI=

OMMUFI=ïçìäÇ=çÄîáçìëäó=êÉëìäí=áå=~=éççê=Éñéä~å~íáçå=çÑ=éÜóëáçäóíáÅë=ìëÉK==

^ë=ïáíÜ=~åó=ëìêîÉáää~åÅÉ=~åÇ=íê~ÅâáåÖ=íÉÅÜåçäçÖóI=éêáî~Åó=ÅçåÅÉêåë=éä~ó=~=é~êíáÅìä~êäó=áãéçêí~åí=

êçäÉ=áå=íÜÉ=éêÉëÉåíÉÇ=~ééäáÅ~íáçå=ëÅÉå~êáçë=çÑ=éÜóëáçäóíáÅë=Eiá=Éí=~äKI=OMNSFK=få=íÜáë=êÉÖ~êÇI=ã~åó=

ëíìÇáÉë=ÇÉ~äáåÖ=ïáíÜ=éêáî~Åó=~åÇ=áåÑçêã~íáçå=ÇáëÅäçëìêÉ=EaáåÉî=C=e~êíI=OMMSX=d~ç=Éí=~äKI=OMNRF=

éìêéçêí=íÜÉ=áÇÉ~=íÜ~í=áåÇáîáÇì~äë=éÉêÑçêã=~=âáåÇ=çÑ=ÅçëíJÄÉåÉÑáí=~å~äóëáë=íç=ëÉÉ=áÑ=íÜÉ=~Çî~åí~ÖÉë=

çÑ=ïÉ~ê~ÄäÉë=~êÉ=Éèì~ä=íç=çê=ëìéÉêáçê=íç=íÜÉ=éçíÉåíá~äë=éêáî~Åó=êáëâë=Ñêçã=ìëáåÖ=íÜáë=íÉÅÜåçäçÖóK=

lìê=ÑáåÇáåÖë=~ÑÑáêã=Äìí=~äëç=ÉñíÉåÇ=íÜáë=åçíáçå=~ë=ïÉ=ëÜçï=íÜ~í=ÉãéäçóÉÉëI=~é~êí=Ñêçã=éêáî~Åó=

ÅçåÅÉêåëI=~äëç=í~âÉ=çíÜÉê=êáëâ=Ñ~Åíçêë=áåíç=~ÅÅçìåí=ïÜÉå=íÜáåâáåÖ=~Äçìí=íÜÉ=ìëÉ=çÑ=éÜóëáçäóíáÅë=

áå=çÅÅìé~íáçå~ä=ëÉííáåÖëK=cçê=Éñ~ãéäÉI=çìê=êÉëéçåÇÉåíë=éÉêÅÉáîÉÇ=Åçåëíê~áåíë=çå=íÜÉáê=éÉêëçå~ä=

ÑêÉÉÇçã=~åÇ= áåÇáîáÇì~äáíó=~åÇ=Üçï=íÜÉëÉ=ã~ó= áãéçëÉ=~=åÉïI=ãçêÉ=ëçÅá~ääó=çê= áåëíáíìíáçå~ääó=

ÇÉëáêÉÇ=ïçêâ=ÉíÜáÅ=~åÇI=~ë=~=êÉëìäíI=åÉÖ~íáîÉäó=áåÑäìÉåÅÉ=íÜÉáê=ã~êÖáå=çÑ=í~âáåÖ=ìåáèìÉI=ÅêÉ~íáîÉI=

~åÇ=ëÉäÑJÅçåí~áåÉÇ=ÇÉÅáëáçåë=~í=ïçêâK=qÜáë=áë=ìåÑçêíìå~íÉ=ÖáîÉå=íÜ~í=~=äçëë=çÑ=~ìíçåçãó=ã~ó=äÉ~Ç=

íç=êÉÇìÅÉÇ=àçÄJãçíáî~íáçå=çê=ÉîÉå=êÉëáëí~åÅÉ=Ei~ïêÉåÅÉ=C=oçÄáåëçåI=OMMTFK=få=~ÇÇáíáçåI=ëçãÉ=

êÉëéçåÇÉåíë= ~äëç= éÉêÅÉáîÉÇ=ã~àçê= íÜêÉ~íë= Ñêçã= ~å= çîÉêJÇÉéÉåÇÉåÅó= çå= íÉÅÜåçäçÖó= ~åÇ= íÜÉ=

ÇÉéêáî~íáçå=çÑ=Üìã~å=~å~äóíáÅ~ä=ëâáääëK=qÜáë=áë=~Ö~áå=ïçêêáëçãÉ=ÄÉÅ~ìëÉ=íÜáë=ÑêÉèìÉåíäó=êÉÇçìåÇë=

íç=~å=çîÉêÉëíáã~íáçå=çÑ=~=íÉÅÜåçäçÖóÛë=~Åíáçå=éçíÉåíá~äë=Em~ê~ëìê~ã~å=C=j~åòÉóI=OMNMFI=íÜÉêÉÄó=

ÑêÉèìÉåíäó=ÜáåÇÉêáåÖ=íÜÉ=ãÉ~åáåÖÑìä=áåíÉêéêÉí~íáçå=~åÇ=êÉÑäÉÅíáçå=çÑ=íÜÉ=~Åíì~ä=~ÑÑçêÇ~åÅÉëK===

qÜÉ=ÅçåíêçîÉêëá~ä=~åÇ=ÇáëêìéíáîÉ=å~íìêÉ=çÑ=éÜóëáçäóíáÅë=~äëç=äÉ~Çë=íç=~=ÅçåëáÇÉê~ÄäÉ=ÜÉíÉêçÖÉåÉáíó=

áå= íÜÉ= éÉêÅÉéíáçåë= çÑ= ~ÑÑçêÇ~åÅÉë= ~åÇ= Åçåëíê~áåíëK= cçääçïáåÖ= jìâÜçé~ÇÜó~óI= o~àáîI= ~åÇ=

pêáåáî~ë~å= ENVVTFI= ~= íÉÅÜåçäçÖóÛë= ÇáëêìéíáîÉåÉëë= ã~åáÑÉëíë= áå= ëìÄëí~åíá~ä= ÅÜ~åÖÉë= çÑ= ïçêâ=

éêçÅÉëëÉëK=qÜÉ= áåíêçÇìÅíáçå=çÑ=éÜóëáçäóíáÅë= ~í= íÜÉ=ïçêâéä~ÅÉI= ~ë=ÇÉãçåëíê~íÉÇ=Äó= ÉñÉãéä~êó=

éêçíçíóéÉë=áå=q~ÄäÉ=NI=ÉñÜáÄáíë=ÑÉ~íìêÉë=çÑ=ÇáëêìéíáîÉåÉëë=ÇìÉ=íç=íÜÉ=Ñ~Åí=íÜ~í=áí=ã~ó=ëáÖåáÑáÅ~åíäó=

áãé~Åí= íÜÉ=ÇÉëáÖå=~åÇ=ÉñÉÅìíáçå=çÑ=ÅÉêí~áå=ïçêâ=~ÅíáîáíáÉë= E`ÜÉåÖ=Éí=~äKI=OMNPX=s~äÉêç=Éí=~äKI=

OMNSF=~åÇ=ëçÅá~ä=ëíêìÅíìêÉ=~ãçåÖ=ÉãéäçóÉÉë=E`ÜìåÖ=C=a~åáëI=OMNSX=dçêã=C=pÜâäçîëâáI=OMNSX=

só~ë= Éí= ~äKI= OMNRFK= dáîÉå= íÜ~í= ëçãÉ= çÑ= íÜÉ= éêÉëÉåíÉÇ= ~ééäáÅ~íáçåë= ëÅÉå~êáçë= Éåí~áä= ëÉîÉêÉ=

çêÖ~åáò~íáçå~ä= ~åÇ= Åìäíìê~ä= ÅÜ~åÖÉëI= ÅçåëáÇÉê~ÄäÉ= áåëÉÅìêáíáÉë= ~åÇ= ìåéêÉÇáÅí~ÄäÉ= ÉãéäçóÉÉ=

ÄÉÜ~îáçê=ÅçìäÇ=êÉëìäí=EbäáÉJaáíJ`çë~èìÉ=C=píê~ìÄI=OMNNX=i~éçáåíÉ=C=oáî~êÇI=OMMRFK=tÜáäÉ=ëçãÉ=

ïçêâÉêë=ã~ó=éÉêÅÉáîÉ=ëìÅÜ=~=íÉÅÜåçäçÖó=~ë=~å=çééçêíìåáíóI=çíÜÉêë=éêáã~êáäó=ëÉÉ=íÜêÉ~íë=íç=íÜÉáê=

éÉêëçå~ä=ëáíì~íáçå=E_É~ìÇêó=C=máåëçååÉ~ìäíI=OMMRX=c~ÇÉä=C=_êçïåI=OMNMFK=aáÑÑÉêáåÖ=çééçêíìåáíó=



 PN=

éÉêÅÉéíáçå=ã~åáÑÉëíë=áå=ïÜÉíÜÉê=çê=åçí=~=ìëÉêÛë=ãÉåí~ä=ãçÇÉä=ÉãéÜ~ëáòÉë=~ÑÑçêÇ~åÅÉëK=iáâÉïáëÉI=

î~êá~åÅÉ=áå=íÜêÉ~í=éÉêÅÉéíáçå=ÄÉÅçãÉë=ÉîáÇÉåí=íÜêçìÖÜ=~=ÇáÑÑÉêáåÖ=êçäÉ=çÑ=éÜóëáçäóíáÅë=Åçåëíê~áåíë=

áå= íÜÉ= ãÉåí~ä= ãçÇÉäëK= tÜáäÉI= Ñçê= Éñ~ãéäÉI= ÅóåáÅ~ä= ìëÉêë= ~êÉ= ÅÜ~ê~ÅíÉêáòÉÇ= Äó= ~å= ÉñíêÉãÉ=

~ÅÅÉåíì~íáçå=çÑ=Åçåëíê~áåíëI=Ä~ä~åÅÉê=ìëÉê=ÉñÜáÄáí=~=ê~íÜÉê=äçï=ÉãéÜ~ëáë=çå=Åçåëíê~áåíëK==

qÜÉ=êÉëìäíë=çÑ=çìê=ëíìÇó=~äëç=ÄêÉ~â=ïáíÜ=ÅçåîÉåíáçå~ä=~ééêç~ÅÜÉë=ïÜáÅÜ=éêÉÑÉê=íç=ÇáÑÑÉêÉåíá~íÉ=

ìëÉêë= Äó= ÇÉíÉêãáåáëíáÅ= î~êá~ÄäÉëI= ëìÅÜ= ~ë= ~ÖÉI= ëÉñ= ~åÇ=ã~êáí~ä= ëí~íìë= EhççI= OMNTFK=tÜáäÉ=ïÉ=

ÄÉäáÉîÉ=íÜ~í=ëìÅÜ=~=ÇáÑÑÉêÉåíá~íáçå=áë=éê~ÅíáÅ~ä=~åÇI=íç=~=ÅÉêí~áå=ÉñíÉåíI=ÜÉäéÑìä=áå=ìåí~åÖäáåÖ=ìëÉê=

áåíÉêÉëíëI= ïÉ= ïçìäÇ= ê~íÜÉê= ÉåÅçìê~ÖÉ= ~= ëçÅáçJÅçÖåáíáîÉ= ëÉåëÉã~âáåÖ= ~ééêç~ÅÜ= Ek~ãÄáë~åI=

ióóíáåÉåI= j~àÅÜêò~âI= C= pçåÖI= OMNTF= íÜ~í= áë= ÅÉåíÉêÉÇ= çå= ìåÇÉêëí~åÇáåÖ= íÜÉ= ÇáÑÑÉêÉåÅÉë= áå=

éÉêÅÉéíáçå=çÑ=~ÑÑçêÇ~åÅÉë=~åÇ=Åçåëíê~áåíë=~åÇ=íÜÉáê=êÉä~íáîÉ=áãéçêí~åÅÉ=Ñçê=ìëÉ=ÇÉÅáëáçåëK=cçê=

áåëí~åÅÉI=íÜÉ=ÑÉ~ê=çÑ=éÉêëçå~ä= áåÑçêã~íáçå=~ÄìëÉ=íÜ~í= áë=é~êíáÅìä~êäó=ë~äáÉåí=Ñçê=ÑêÉÉÇçãJäçîáåÖ=

~åÇ= áåÇáîáÇì~äáëí= ìëÉê= íóéÉë= ã~ó= êÉåÇÉê= éÜóëáçäóíáÅë= ~ÑÑçêÇ~åÅÉë= ìåáãéçêí~åí= Ñçê= íÜÉ= ìëÉ=

ÇÉÅáëáçåK==

få= ~ÇÇáíáçåI=çìê= ~ÑÑçêÇ~åÅÉJíÜÉçêÉíáÅ=éÉêëéÉÅíáîÉ=çÑ= ìëÉê=ãÉåí~ä=ãçÇÉäë= áå=éÜóëáçäóíáÅë=ã~ó=

ÉåêáÅÜ=ÅìêêÉåí=âåçïäÉÇÖÉ=çå=ìëÉê=íÉÅÜåçäçÖó=éÉêÅÉéíáçåë=~åÇ=íÜìë=çéÉåë=ìé=íÜÉ=“ìëÉê=Ää~Åâ=

ÄçñÒK=j~åó=ëíìÇáÉë=êÉÑÉê=íç=ÅçéáåÖ= íÜÉçêó=Ei~ò~êìë=C=cçäâã~åI=NVUQF= áå=çêÇÉê= íç=Éñéä~áå=~å=

áåÇáîáÇì~äÛë=ëçÅáçJÅçÖåáíáîÉ=ëÉåëÉã~âáåÖ=éêçÅÉëë=ïÜáäÉ=~ééêç~ÅÜáåÖ=~=íÉÅÜåçäçÖóK=qÜÉëÉ=ëíìÇáÉë=

ÇáëíáåÖìáëÜ= fp= ~ééê~áë~äë= Äó=ïÜÉíÜÉê=ìëÉêë=éêáã~êáäó=éÉêÅÉáîÉ= ëóëíÉã=çééçêíìåáíáÉë=çê= ëóëíÉã=

íÜêÉ~íë=~åÇ=Äó=ïÜÉíÜÉê=çê=åçí=~=ìëÉê=ëÉÉë=îá~ÄäÉ=ÅçéáåÖ=çéíáçåë=E_É~ìÇêó=C=máåëçååÉ~ìäíI=OMMRX=

bäáÉJaáíJ`çë~èìÉ= C= píê~ìÄI= OMNNFK= _ó= ÉãéäçóáåÖ= ~å= ~ÑÑçêÇ~åÅÉ= íÜÉçêÉíáÅ~ä= éÉêëéÉÅíáîÉI= ïÉ=

ÉñéäçêÉ=ìëÉê=ãÉåí~ä=ãçÇÉäë=Ñçê=fp=~ééê~áë~ä=~åÇ=ÑáåÇ=íÜ~íI=Ñçê=íÜÉ=ÅçåíÉñí=çÑ=éÜóëáçäóíáÅë=~í=íÜÉ=

ïçêâéä~ÅÉI= íÜÉëÉ=ãçÇÉäë= ÉñÜáÄáí= ÇáÑÑÉêáåÖ= ÉãéÜ~ëÉë=çå= ëéÉÅáÑáÅ= ~Åíáçå=éçíÉåíá~äë= ~åÇ= ~Äáäáíó=

ÅçåÑáåÉãÉåíë=Ej~àÅÜêò~â=C=j~êâìëI=OMNOX=sçäâçÑÑ=C=píêçåÖI=OMNPFK=qÜìëI=çìê=êÉëìäíë=ãçíáî~íÉ=~=

ÑáåÉ=Öê~åìä~ê=éÉêëéÉÅíáîÉ=çå=ìëÉê=ãÉåí~ä=ãçÇÉäë=Ñçê=fp=~ééê~áë~äK=qÜáë=ã~ó=ÉåêáÅÜ=íÜÉ=ÅìêêÉåí=

ìåÇÉêëí~åÇáåÖ= çÑ= íÜÉ= ÅçåÇáíáçåëI= ìåÇÉê= ïÜáÅÜ= ìëÉêë= ÅÜççëÉ= çê= ãçÇáÑó= fp= êÉëéçåëÉë= E^åçä=

_Ü~íí~ÅÜÉêàÉÉ=Éí=~äKI=OMNTFK=cçê=Éñ~ãéäÉI=íÜÉ=ÅóåáÅ~ä=~åÇ=íÜÉ=áåÇáîáÇì~äáëí=ìëÉê=íóéÉ=ã~ó=ÄçíÜ=

êÉ~Åí=åÉÖ~íáîÉäó=íç=éÜóëáçäóíáÅë=çÑÑÉêáåÖëI=ÜçïÉîÉê=Ñçê=îÉêó=ÇáÑÑÉêÉåí=êÉ~ëçåëK=tÜáäÉ=áãéêçîáåÖ=

éêçÅÉÇìê~ä= Ñ~áêåÉëë= ~åÇ= éêçíÉÅíáçå= ~Ö~áåëí= ÇáëÅêáãáå~íáçå=ã~ó= äÉ~Ç= íç= éçëáíáîÉ= êÉëéçåëÉë= çÑ=

áåÇáîáÇì~äáëí=ìëÉêëI=áí=ïáää=ãçëí=ÅÉêí~áåäó=åçí=ÇáëëçäîÉ=íÜÉ=ÅóåáÅ~ä=ìëÉêëÛ=êÉëÉåíãÉåíëK==



 PO=

6 Conclusion and future research 

táíÜ=íÜÉ=áåíêçÇìÅíáçå=çÑ=éÜóëáçäóíáÅë=~åÇ=íÜÉ=ÄäìêêáåÖ=ÄçìåÇ~êáÉë=ÄÉíïÉÉå=ïçêâ=~åÇ=éêáî~íÉ=äáÑÉI=

ÉãéäçóÉÉë=~êÉ= Ñ~ÅáåÖ=ìåéêÉÅÉÇÉåíÉÇ=çééçêíìåáíáÉë=Äìí=~äëç=ã~åó= êáëâëK=^=êÉíÜáåâáåÖ=çÑ=Üçï=

ïÉ~ê~ÄäÉë=EçêáÖáå~íáåÖ=Ñêçã=éêáî~íÉ=ìëÉ=ÅçåíÉñíëF=ëÜçìäÇ=ÄÉ=áåíêçÇìÅÉÇ=áå=çÅÅìé~íáçå~ä=ëÉííáåÖë=

~åÇ=~=åì~åÅÉÇ=ÅçãéêÉÜÉåëáçå=çÑ=ìëÉê=ÅçåÅÉêåë=áë=åÉÉÇÉÇK=páåÅÉ=éÜóëáçäóíáÅë=ëçäìíáçåë=åçí=çåäó=

ÅçääÉÅí= ~åÇ= ~å~äóòÉ= àçÄJêÉä~íÉÇ= Ç~í~= Äìí= ~äëç= ÜáÖÜäó= éÉêëçå~ä= áåÑçêã~íáçåI= áí= áë= çÑ= ìíãçëí=

áãéçêí~åÅÉ=íç=ÖÉí=~=ÇÉí~áäÉÇ=ìåÇÉêëí~åÇáåÖ=~Äçìí=íÜÉ=éêÉçÅÅìé~íáçåë=çÑ=ìëÉêë=~åÇ=~åíÉÅÉÇÉåíë=

çÑ=ìëÉ=E^Ö~êï~ä=C=mê~ë~ÇI=NVVUX=kÉîç=C=t~ÇÉI=OMMTFK=qÜÉ=éêÉëÉåíÉÇ=ãÉåí~ä=ãçÇÉäë=~êÉ=Äìí=~=

Ñáêëí=~ííÉãéí=áå=éêçîáÇáåÖ=~=ÅçåíÉñíì~ä=ÉåîÉäçéÉ=Ñçê=Éñéä~å~íçêó=~åÇ=ÇÉëáÖåJçêáÉåíÉÇ=êÉëÉ~êÅÜ=

~åÇ=Ñçê=áåëíáÖ~íáåÖ=~å=ÉíÜáÅ~ä=ÇÉÄ~íÉ=~Äçìí=íÜÉ=äáãáíë=~åÇ=ÄÉåÉÑáíë=çÑ=ÇáÖáí~ä=ïÉääåÉëë=éêçÖê~ãëK=

`Éêí~áåäóI=íÜáë=é~éÉê=äÉ~îÉë=ã~åó=~îÉåìÉë=Ñçê=ÑìíìêÉ=êÉëÉ~êÅÜ=ÑçääçïáåÖ=ÇáÑÑÉêÉåí=ëíìÇó=ÇÉëáÖåë=

~åÇ= êÉëÉ~êÅÜ= éÜáäçëçéÜáÉëK= cçê= Éñ~ãéäÉI= î~êá~åÅÉJÅÉåíÉêÉÇ= ÉñéÉêáãÉåíë= Ñçê= ãÉ~ëìêáåÖ= íÜÉ=

ÉÑÑÉÅíë=çÑ=ÅÉêí~áå=ëíáãìäá=çå=ìë~ÖÉ=áåíÉåíáçå=Ñçê=ÇáÑÑÉêÉåí=ìëÉê=ÖêçìéëX=çê=èì~äáí~íáîÉ=ëíìÇáÉë=Ñçê=

Å~äáÄê~íáåÖ=~åÇ=êÉéäáÅ~íáåÖ=çìê=nJãÉíÜçÇçäçÖó=êÉëìäíëK=tÉ=~äëç=ÜçéÉ=íÜ~í=çìê=é~éÉê=ïáää=ëíáãìä~íÉ=

çíÜÉê= êÉëÉ~êÅÜÉêë= íç= ÅçåëáÇÉê=nJãÉíÜçÇçäçÖó= áå= íÜÉáê=ïçêâ= ~åÇ= íç= ÇÉäîÉ= áåíç= íÜÉ= ÅçãéäÉñ=

Çóå~ãáÅë=~åÇ=ÅçåíêçîÉêëá~ä=å~íìêÉ=çÑ=ïÉ~ê~ÄäÉë=~åÇ=éÜóëáçäóíáÅë=áå=é~êíáÅìä~êK==

Acknowledgement 

qÜáë=êÉëÉ~êÅÜ=Ü~ë=ÄÉÉå=ëìééçêíÉÇ=Äó=íÜÉ=pïáëë=k~íáçå~ä=pÅáÉåÅÉ=cçìåÇ~íáçå=EpkpcF=Öê~åí=åçK=

NTOTQMK==

References 

^Ö~êï~äI=oKI=C=mê~ë~ÇI=gK=ENVVUFK=qÜÉ=~åíÉÅÉÇÉåíë=~åÇ=ÅçåëÉèìÉåíë=çÑ=ìëÉê=éÉêÅÉéíáçåë=áå=

áåÑçêã~íáçå=íÉÅÜåçäçÖó=~ÇçéíáçåK=aÉÅáëáçå=pìééçêí=póëíÉãëI=OOENFI=NRÓOVK==

^ä~Ü®áî®ä®I=qKI=C=láå~ë-hìââçåÉåI=eK=EOMNSFK=råÇÉêëí~åÇáåÖ=éÉêëì~ëáçå=ÅçåíÉñíë=áå=ÜÉ~äíÜ=

Ö~ãáÑáÅ~íáçåW=^=ëóëíÉã~íáÅ=~å~äóëáë=çÑ=Ö~ãáÑáÉÇ=ÜÉ~äíÜ=ÄÉÜ~îáçê=ÅÜ~åÖÉ=ëìééçêí=ëóëíÉãë=

äáíÉê~íìêÉK=fåíÉêå~íáçå~ä=gçìêå~ä=çÑ=jÉÇáÅ~ä=fåÑçêã~íáÅëI=VSI=SOÓTMK==

^ä-k~íçìêI=pKI=C=_ÉåÄ~ë~íI=fK=EOMMVFK=qÜÉ=~Ççéíáçå=~åÇ=ìëÉ=çÑ=fq=~êíáÑ~ÅíëW=^=åÉï=áåíÉê~Åíáçå-

ÅÉåíêáÅ=ãçÇÉä=Ñçê=íÜÉ=ëíìÇó=çÑ=ìëÉê-~êíáÑ~Åí=êÉä~íáçåëÜáéëK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=

fåÑçêã~íáçå=póëíÉãëI=NMEVFI=SSNÓSURK==



 PP=

^êã~í~ëI=`K=^KI=sÉååI=qK=gKI=C=t~íëçåI=^K=bK=EOMNQFK=^ééäóáåÖ=n-ãÉíÜçÇçäçÖó=íç=ëÉäÉÅí=~åÇ=

ÇÉÑáåÉ=~ííêáÄìíÉë=Ñçê=åçå-ã~êâÉí=î~äì~íáçåW=^=Å~ëÉ=ëíìÇó=Ñêçã=kçêíÜïÉëí=tóçãáåÖI=råáíÉÇ=

pí~íÉëK=bÅçäçÖáÅ~ä=bÅçåçãáÅëI=NMTI=QQTÓQRSK==

_~ÖçòòáI=oK=mK=EOMMTFK=qÜÉ=äÉÖ~Åó=çÑ=íÜÉ=íÉÅÜåçäçÖó=~ÅÅÉéí~åÅÉ=ãçÇÉä=~åÇ=~=éêçéçë~ä=Ñçê=~=

é~ê~ÇáÖã=ëÜáÑíK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=UEQFI=OQQÓORQK==

_~âÉêI=oKI=qÜçãéëçåI=`KI=C=j~ååáçåI=oK=EOMMSFK=n=ãÉíÜçÇçäçÖó=áå=ÜÉ~äíÜ=ÉÅçåçãáÅëK=gçìêå~ä=

çÑ=eÉ~äíÜ=pÉêîáÅÉë=oÉëÉ~êÅÜ=C=mçäáÅóI=NNENFI=PUÓQRK==

_~âÉêI=oKI=táäÇã~åI=gKI=j~ëçåI=eKI=C=açå~äÇëçåI=`K=EOMNQFK=n-áåÖ=Ñçê=ÜÉ~äíÜÔ^=åÉï=~ééêç~ÅÜ=

íç=ÉäáÅáíáåÖ=íÜÉ=éìÄäáÅDë=îáÉïë=çå=ÜÉ~äíÜ=Å~êÉ=êÉëçìêÅÉ=~ääçÅ~íáçåK=eÉ~äíÜ=bÅçåçãáÅëI=OPEPFI=

OUPÓOVTK==

_É~ìÇêóI=^KI=C=máåëçååÉ~ìäíI=^K=EOMMRFK=råÇÉêëí~åÇáåÖ=ìëÉê=êÉëéçåëÉë=íç=áåÑçêã~íáçå=

íÉÅÜåçäçÖóW=^=ÅçéáåÖ=ãçÇÉä=çÑ=ìëÉê=~Ç~éí~íáçåK=jfp=nì~êíÉêäóI=OVI=QVPÓROQK==

_Ü~íí~ÅÜÉêàÉÉI=^KI=a~îáëI=`K=gKI=`çååçääóI=^K=gKI=C=eáâãÉíI=kK=EOMNTI=cçêíÜÅçãáåÖFK=rëÉê=

êÉëéçåëÉ=íç=ã~åÇ~íçêó=fq=ìëÉW=^=ÅçéJ=áåÖ=íÜÉçêó=éÉêëéÉÅíáîÉK=bìêçéÉ~å=gçìêå~ä=çÑ=

fåÑçêã~íáçå=póëíÉãëI=NÓOMK==

_Ü~íí~ÅÜÉêàÉÉI=^KI=C=mêÉãâìã~êI=dK=EOMMQFK=råÇÉêëí~åÇáåÖ=ÅÜ~åÖÉë=áå=ÄÉäáÉÑ=~åÇ=~ííáíìÇÉ=

íçï~êÇ=áåÑçêã~íáçå=íÉÅÜåçäçÖó=ìë~ÖÉW=^=íÜÉçêÉíáÅ~ä=ãçÇÉä=~åÇ=äçåÖáíìÇáå~ä=íÉëíK=jfp=

nì~êíÉêäóI=OUEOFI=OOVÓORQK==

_›ÇâÉêI=jKI=dáãéÉäI=dKI=C=eÉÇã~åI=gK=EOMNQFK=qáãÉ-çìíLíáãÉ-áåW=qÜÉ=Çóå~ãáÅë=çÑ=ÉîÉêóÇ~ó=

ÉñéÉêáÉåíá~ä=ÅçãéìíáåÖ=ÇÉîáÅÉëK=fåÑçêã~íáçå=póëíÉãë=gçìêå~äI=OQEOFI=NQPÓNSSK==

_êÉï~êÇI=jKI=e~ëë~åÉáåI=hKI=C=eÉ~ÇI=jK=EOMNTFK=råÇÉêëí~åÇáåÖ=ÅçåëìãÉêëD=~ííáíìÇÉë=íçï~êÇ=

ÅçåíêçîÉêëá~ä=áåÑçêã~íáçå=íÉÅÜåçäçÖáÉëW=^=ÅçåíÉñíì~äáò~íáçå=~ééêç~ÅÜK=fåÑçêã~íáçå=póëíÉãë=

oÉëÉ~êÅÜI=OUEQFI=TSMÓTTQK==

_êçëå~åI=jK=gK=EOMMOFK=qÉÅÜåçéÜçÄá~W=qÜÉ=éëóÅÜçäçÖáÅ~ä=áãé~Åí=çÑ=áåÑçêã~íáçå=íÉÅÜåçäçÖóK=

içåÇçåW=oçìíäÉÇÖÉK==

_êçïåI=pK=oK=ENVUMFK=mçäáíáÅ~ä=ëìÄàÉÅíáîáíóW=^ééäáÅ~íáçåë=çÑ=n=ãÉíÜçÇçäçÖó=áå=éçäáíáÅ~ä=ëÅáÉåÅÉK=

kÉï=e~îÉåI=`qW=v~äÉ=råáîÉêëáíó=mêÉëëK=_êçïåI=pK=oK=ENVVPFK=^=éêáãÉê=çå=n=ãÉíÜçÇçäçÖóK=

léÉê~åí=pìÄàÉÅíáîáíóI=NSEPLQFI=VNÓNPUK=

_êìåÉêI=gK=pK=ENVVMFK=^Åíë=çÑ=ãÉ~åáåÖK=`~ãÄêáÇÖÉI=j^W=e~êî~êÇ=råáîÉêëáíó=mêÉëëK==



 PQ=

_ìåÇÉäÉI=jK=jK=C=_~åÉêàÉÉI=oK=EOMMVF=aÉíÉÅíáçå=çÑ=Ñ~íáÖìÉ=çÑ=îÉÜáÅìä~ê=ÇêáîÉê=ìëáåÖ=ëâáå=

ÅçåÇìÅí~åÅÉ=~åÇ=çñáãÉíêó=éìäëÉW=^=åÉìê~ä=åÉíïçêâ=~ééêç~ÅÜK=fåW=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=NNíÜ=

fåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=fåÑçêã~íáçå=fåíÉÖê~íáçå=~åÇ=tÉÄ-Ä~ëÉÇ=^ééäáÅ~íáçåë=C=

pÉêîáÅÉëI=hì~ä~=iìãéìêI=j~ä~óëá~I=TPVÓTQQK==

_óÖëí~ÇI=_KI=jìåâîçäÇI=_KI=C=sçäâçÑÑI=lK=EOMNSFK=fÇÉåíáÑóáåÖ=ÖÉåÉê~íáîÉ=ãÉÅÜ~åáëãë=íÜêçìÖÜ=

~ÑÑçêÇ~åÅÉëW=^=Ñê~ãÉïçêâ=Ñçê=ÅêáíáÅ~ä=êÉ~äáëí=Ç~í~=~å~äóëáëK=gçìêå~ä=çÑ=fåÑçêã~íáçå=

qÉÅÜåçäçÖóI=PNENFI=UPÓVSK==

`~äîçI=oK=^K=C=mÉíÉêëI=aK=EOMNPF=qÜÉ=áêçåó=~åÇ=êÉ-áåíÉêéêÉí~íáçå=çÑ=çìê=èì~åíáÑáÉÇ=ëÉäÑK=fåW=

mêçÅÉÉÇáåÖë=çÑ=íÜÉ=ORíÜ=^ìëíê~äá~å=`çãéìíÉê-eìã~å=fåíÉê~Åíáçå=`çåÑÉêÉåÅÉW=^ìÖãÉåí~íáçåI=

^ééäáÅ~íáçåI=fååçî~íáçåI=`çää~Äçê~íáçåI=^ÇÉä~áÇÉI=^ìëíê~äá~I=PSTÓPTMK==

`~åÜçíçI=^K=fKI=C=^êéI=pK=EOMNTFK=bñéäçêáåÖ=íÜÉ=Ñ~Åíçêë=íÜ~í=ëìééçêí=~Ççéíáçå=~åÇ=ëìëí~áåÉÇ=ìëÉ=

çÑ=ÜÉ~äíÜ=~åÇ=ÑáíåÉëë=ïÉ~ê~ÄäÉëK=gçìêå~ä=çÑ=j~êâÉíáåÖ=j~å~ÖÉãÉåíI=PPENÓOFI=POÓSMK==

`~êäëëçåI=jKI=C=oççíÜI=aK-lK=EOMMTFK=bîáÇÉåÅÉ=çÑ=ÉíÜåáÅ=ÇáëÅêáãáå~íáçå=áå=íÜÉ=pïÉÇáëÜ=ä~Äçê=

ã~êâÉí=ìëáåÖ=ÉñéÉêáãÉåí~ä=Ç~í~K=i~Äçìê=bÅçåçãáÅëI=NQEQFI=TNSÓTOVK==

`~òáÉêI=gK=^KI=gÉåëÉåI=^K=pKI=C=a~îÉI=aK=pK=EOMMUFK=qÜÉ=áãé~Åí=çÑ=ÅçåëìãÉê=éÉêÅÉéíáçåë=çÑ=

áåÑçêã~íáçå=éêáî~Åó=~åÇ=ëÉÅìêáíó=êáëâë=çå=íÜÉ=~Ççéíáçå=çÑ=êÉëáÇì~ä=ocfa=íÉÅÜåçäçÖáÉëK=

`çããìåáÅ~íáçåë=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=OPENFI=OPRÓORSK==

`ÜÉåÖI=qKI=jáÖäá~ÅÅáçI=dK=`KI=qÉáòÉêI=gKI=C=d~ííáI=rK=`K=EOMNPFK=a~í~=Ñìëáçå=çÑ=êÉ~ä-íáãÉ=äçÅ~íáçå=

ëÉåëáåÖ=~åÇ=éÜóëáçäçÖáÅ~ä=ëí~íìë=ãçåáíçêáåÖ=Ñçê=ÉêÖçåçãáÅë=~å~äóëáë=çÑ=ÅçåëíêìÅíáçå=

ïçêâÉêëK=gçìêå~ä=çÑ=`çãéìíáåÖ=áå=`áîáä=båÖáåÉÉêáåÖI=OTEPFI=POMÓPPRK==

`ÜçáI=_KI=eï~åÖI=pKI=C=iÉÉI=pK=EOMNTFK=tÜ~í=ÇêáîÉë=ÅçåëíêìÅíáçå=ïçêâÉêëD=~ÅÅÉéí~åÅÉ=çÑ=

ïÉ~ê~ÄäÉ=íÉÅÜåçäçÖáÉë=áå=íÜÉ=ïçêâJ=éä~ÅÉ\W=fåÇççê=äçÅ~äáò~íáçå=~åÇ=ïÉ~ê~ÄäÉ=ÜÉ~äíÜ=ÇÉîáÅÉë=

Ñçê=çÅÅìé~íáçå~ä=ë~ÑÉíó=~åÇ=ÜÉ~äíÜK=^ìíçã~íáçå=áå=`çåëíêìÅíáçåI=UQI=PNÓQNK==

`ÜìåÖI=`K-cK=C=a~åáëI=`K=jK=EOMNSF=fåíÉÖê~íáåÖ=éçéìä~íáçå-Ä~ëÉÇ=é~ííÉêåë=ïáíÜ=éÉêëçå~ä=êçìíáåÉ=

íç=êÉ-ÉåÖ~ÖÉ=ÑáíÄáí=ìëÉK=fåW=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=NMíÜ=b^f=fåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=

mÉêî~ëáîÉ=`çãéìíáåÖ=qÉÅÜåçäçÖáÉë=Ñçê=eÉ~äíÜÅ~êÉI=`~åÅìåI=jÉñáÅçI=NRQÓNSNK==

`çêêI=pK=EOMMNFK=^å=áåíêçÇìÅíáçå=íç=n=ãÉíÜçÇçäçÖóI=~=êÉëÉ~êÅÜ=íÉÅÜåáèìÉK=qÜÉ=_êáíáëÜ=gçìêå~ä=çÑ=

lÅÅìé~íáçå~ä=qÜÉê~éóI=SQESFI=OVPÓOVTK==



 PR=

`êçëëI=oK=jK=EOMMRFK=bñéäçêáåÖ=~ííáíìÇÉëW=qÜÉ=Å~ëÉ=Ñçê=n=ãÉíÜçÇçäçÖóK=eÉ~äíÜ=bÇìÅ~íáçå=

oÉëÉ~êÅÜI=OMEOFI=OMSÓONPK==

a~îáÇëçåI=bKI=C=m~áI=aK=EOMMQFK=j~âáåÖ=ëÉåëÉ=çÑ=íÉÅÜåçäçÖáÅ~ä=Ñê~ãÉëW=mêçãáëÉI=éêçÖêÉëëI=~åÇ=

éçíÉåíá~äK=få=_K=h~éä~åI=aK=mK=qêìÉñI=aK=t~ëíÉääI=^K=qK=tççÇ-e~êéÉêI=C=gK=fK=aÉÖêçëë=EbÇëKFI=

fåÑçêã~íáçå=ëóëíÉãë=êÉëÉ~êÅÜW=oÉäÉî~åí=íÜÉçêó=~åÇ=áåÑçêãÉÇ=éê~ÅíáÅÉ=EééK=QTPÓQVNFK=kÉï=

vçêâW=häìïÉê=^Å~ÇÉãáÅ=mìÄäáëÜÉêëK==

a~îáëI=cK=aK=ENVUVFK=mÉêÅÉáîÉÇ=ìëÉÑìäåÉëëI=éÉêÅÉáîÉÇ=É~ëÉ=çÑ=ìëÉI=~åÇ=ìëÉê=~ÅÅÉéí~åÅÉ=çÑ=

áåÑçêã~íáçå=íÉÅÜåçäçÖóK=jfp=nì~êíÉêäóI=NPEPFI=PNVÓPPVK==

aÉ`ÜìêÅÜI=iK=^KI=C=jÉëãÉê-j~ÖåìëI=gK=oK=EOMNMFK=jÉ~ëìêáåÖ=ëÜ~êÉÇ=íÉ~ã=ãÉåí~ä=ãçÇÉäëW=^=

ãÉí~-~å~äóëáëK=dêçìé=aóå~ãáÅëW=qÜÉçêóI=oÉëÉ~êÅÜI=~åÇ=mê~ÅíáÅÉI=NQENFI=NÓNQK==

aÉååáëI=hK=bK=ENVUUFK=n-ãÉíÜçÇçäçÖóW=kÉï=éÉêëéÉÅíáîÉë=çå=Éëíáã~íáåÖ=êÉäá~Äáäáíó=~åÇ=î~äáÇáíóK=

få=lK=iK=píêáÅâä~åÇI=C=`K=cK=t~äíò=EbÇëKFI=jÉ~ëìêÉãÉåí=çÑ=åìêëáåÖ=çìíÅçãÉë=EééK=QMVÓQNVFK=

kÉï=vçêâW=péêáåÖÉêK==

aáåÉîI=qKI=C=e~êíI=mK=EOMMSFK=^å=ÉñíÉåÇÉÇ=éêáî~Åó=Å~äÅìäìë=ãçÇÉä=Ñçê=É-ÅçããÉêÅÉ=íê~åë~ÅíáçåëK=

fåÑçêã~íáçå=póëíÉãë=oÉëÉ~êÅÜI=NTENFI=SNÓUMK==

açååÉêI=gK=EOMMQFK=jáÅêçÉåíêÉéêÉåÉìêë=~åÇ=ãçÄáäÉëW=^å=Éñéäçê~íáçå=çÑ=íÜÉ=ìëÉë=çÑ=ãçÄáäÉ=

éÜçåÉë=Äó=ëã~ää=ÄìëáåÉëë=çïåÉêë=áå=oï~åÇ~K=fåÑçêã~íáçå=qÉÅÜåçäçÖáÉë=~åÇ=fåíÉêå~íáçå~ä=

aÉîÉäçéãÉåíI=OENFI=NÓONK==

aììëI=oKI=`ççê~óI=jKI=C=m~ÖÉI=kK=EOMNTFK=^ÖÉåíáÅ=íÉÅÜåçäçÖóW=qÜÉ=áãé~Åí=çÑ=~Åíáîáíó=íê~ÅâÉêë=çå=

ìëÉê=ÄÉÜ~îáçê=E~å=ÉñíÉåÇÉÇ=~Äëíê~ÅíFK=få=jK=píáÉäÉê=EbÇKFI=`êÉ~íáåÖ=ã~êâÉíáåÖ=ã~ÖáÅ=~åÇ=

áååçî~íáîÉ=ÑìíìêÉ=ã~êâÉíáåÖ=íêÉåÇë=EééK=PNRÓPOOFK=`Ü~ãW=péêáåÖÉêK==

aîçê~âI=gK=iK=EOMMUFK=jçîáåÖ=ïÉ~ê~ÄäÉë=áåíç=íÜÉ=ã~áåëíêÉ~ãW=q~ãáåÖ=íÜÉ=_çêÖK=kÉï=vçêâW=

péêáåÖÉêK=

aòáçé~I=cKI=C=^ÜÉêåI=hK=EOMNNFK=^=ëóëíÉã~íáÅ=äáíÉê~íìêÉ=êÉîáÉï=çÑ=íÜÉ=~ééäáÅ~íáçåë=çÑ=n-

íÉÅÜåáèìÉ=~åÇ=áíë=ãÉíÜçÇçäçÖóK=jÉíÜçÇçäçÖóI=TEOFI=PVÓRRK=

bÇÉåI=`K=EOMMQFK=^å~äóòáåÖ=ÅçÖåáíáîÉ=ã~éë=íç=ÜÉäé=ëíêìÅíìêÉ=áëëìÉë=çê=éêçÄäÉãëK=bìêçéÉ~å=

gçìêå~ä=çÑ=léÉê~íáçå~ä=oÉëÉ~êÅÜI=NRVEPFI=STPÓSUSK=



 PS=

bäÄ~åå~I=^KI=C=iáåÇÉêçíÜI=eK=`K=EOMNRFK=qÜÉ=Ñçêã~íáçå=çÑ=íÉÅÜåçäçÖó=ãÉåí~ä=ãçÇÉäëW=qÜÉ=Å~ëÉ=

çÑ=îçäìåí~êó=ìëÉ=çÑ=íÉÅÜåçäçÖó=áå=çêÖ~åáò~íáçå~ä=ëÉííáåÖK=fåÑçêã~íáçå=póëíÉãë=cêçåíáÉêëI=

NTENFI=VRÓNMUK==

bäáÉ-aáí-`çë~èìÉI=`K=jKI=C=píê~ìÄI=aK=tK=EOMNNFK=léÉåáåÖ=íÜÉ=Ää~Åâ=Äçñ=çÑ=ëóëíÉã=ìë~ÖÉW=rëÉê=

~Ç~éí~íáçå=íç=ÇáëêìéíáîÉ=fqK=bìêçéÉ~å=gçìêå~ä=çÑ=fåÑçêã~íáçå=póëíÉãëI=OMERFI=RUVÓSMTK==

c~ÇÉäI=hK=gKI=C=_êçïåI=pK=^K=EOMNMFK=fåÑçêã~íáçå=ëóëíÉãë=~ééê~áë~ä=~åÇ=ÅçéáåÖW=qÜÉ=êçäÉ=çÑ=ìëÉê=

éÉêÅÉéíáçåëK=`çããìåáÅ~íáçåë=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=OSENFI=NMTÓNOSK=

c~ê~àI=pK=C=^ò~ÇI=_K=EOMNOFK=qÜÉ=ã~íÉêá~äáíó=çÑ=íÉÅÜåçäçÖóW=^å=~ÑÑçêÇ~åÅÉ=éÉêëéÉÅíáîÉK=fåW=

j~íÉêá~äáíó=~åÇ=çêÖ~åáòáåÖW=pçÅá~ä=áåíÉê~Åíáçå=áå=~=íÉÅÜåçäçÖáÅ~ä=ïçêäÇI=iÉçå~êÇáI=mK=jKI=

k~êÇáI=_K=^K=C=h~ääáåáâçëI=gK=EbÇëKFI=ééK=OPTÓORUK=lñÑçêÇ=råáîÉêëáíó=mêÉëëI=lñÑçêÇK==

cÉêÖìëçåI=bKI=hÉêêáåI=jKI=C=m~ííÉêëçåI=cK=ENVVTFK=qÜÉ=ìëÉ=çÑ=ãìäíá-ÇáãÉåëáçå~ä=ëÅ~äáåÖ=EjapFW=^=

ÅçÖåáíáîÉ=ã~ééáåÖ=íÉÅÜåáèìÉ=áå=çÅÅìé~íáçå~ä=ëÉííáåÖëK=gçìêå~ä=çÑ=j~å~ÖÉêá~ä=mëóÅÜçäçÖóI=

NOEPFI=OMQÓONRK==

cáåÖ~ëI=oK=EOMNRFK=f_j=~Ççéíë=~ééäÉ=ï~íÅÜ=Ñçê=áåíÉêå~ä=ÑáíåÉëë=áåáíá~íáîÉ=C=t~íëçå-äáåâÉÇ=ÜÉ~äíÜ=

~éé=xlåäáåÉzK=^ééäÉfåëáÇÉêK=^î~áä~ÄäÉW=ÜííéWLL~ééäÉáåëáÇÉêKÅçãL~êíáÅäÉëLNRLNMLOTLáÄã-~Ççéíë-

~ééäÉ-ï~íÅÜ-Ñçê-áåíÉêå~ä-ÑáíåÉëë-áåáíá~íáîÉ-ï~íëçå-=äáåâÉÇ-ÜÉ~äíÜ-~éé=x^ÅÅÉëëÉÇ=g~åì~êó=OOI=

OMNUzK==

cçñI=pK=EOMNPFK=qÜÉ=ëÉäÑ-íê~ÅâáåÖ=Ç~í~=ÉñéäçëáçåK=t~ëÜáåÖíçåI=a`W=mÉï=oÉëÉ~êÅÜ=`ÉåíÉêK=

d~ÄêáÉäI=vK=ENVVVFK=_ÉóçåÇ=Ü~ééó=Ñ~ãáäáÉëW=^=ÅêáíáÅ~ä=êÉÉî~äì~íáçå=çÑ=íÜÉ=Åçåíêçä-êÉëáëí~åÅÉ-

áÇÉåíáíó=íêá~åÖäÉK=eìã~å=oÉä~íáçåëI=ROEOFI=NTVÓOMPK=

d~çI=vKI=iáI=eKI=C=iìçI=vK=EOMNRFK=^å=ÉãéáêáÅ~ä=ëíìÇó=çÑ=ïÉ~ê~ÄäÉ=íÉÅÜåçäçÖó=~ÅÅÉéí~åÅÉ=áå=

ÜÉ~äíÜÅ~êÉK=fåÇìëíêá~ä=j~å~ÖÉãÉåí=C=a~í~=póëíÉãëI=NNREVFI=NTMQÓNTOPK=

dÜçÄ~ÇáI=pKI=C=j~íÜá~ëëÉåI=iK=EOMNRFK=mÉêÅÉáîÉÇ=Ä~êêáÉêë=íç=ÉÑÑÉÅíáîÉ=âåçïäÉÇÖÉ=ëÜ~êáåÖ=áå=~ÖáäÉ=

ëçÑíï~êÉ=íÉ~ãëK=fåÑçêã~íáçå=póëíÉãë=gçìêå~äI=OSEOFI=VRÓNORK==

dáÄëçåI=gK=gK=ENVTVFK=qÜÉ=ÉÅçäçÖáÅ~ä=~ééêç~ÅÜ=íç=îáëì~ä=éÉêÅÉéíáçåK=_çëíçåW=eçìÖÜíçå=jáÑÑäáåK==

dä~åÅÉI=aK=dKI=lçáI=bKI=_Éêã~åI=vK=ÉKI=dä~åÅÉI=`K=cK=C=_~êêÉííI=eK=oK=EOMNSF=fãé~Åí=çÑ=~=ÇáÖáí~ä=

~Åíáîáíó=íê~ÅâÉê-Ä~ëÉÇ=ïçêâéä~ÅÉ=~Åíáîáíó=éêçÖê~ã=çå=ÜÉ~äíÜ=~åÇ=ïÉääÄÉáåÖK=fåW=mêçÅÉÉÇáåÖë=

çÑ=íÜÉ=SíÜ=fåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=aáÖáí~ä=eÉ~äíÜ=`çåÑÉêJ=ÉåÅÉI=jçåíêÉ~äI=`~å~Ç~I=PTÓ

QNK==



 PT=

dçêãI=kK=C=pÜâäçîëâáI=fK=EOMNSFK=píÉéëI=ÅÜçáÅÉë=~åÇ=ãçê~ä=~ÅÅçìåíáåÖW=lÄëÉêî~íáçåë=Ñêçã=~=

ëíÉé-ÅçìåíáåÖ=Å~ãé~áÖå=áå=íÜÉ=ïçêâéä~ÅÉK=fåW=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=NVíÜ=^`j=`çåÑÉêÉåÅÉ=çå=

`çãéìíÉê-pìééçêíÉÇ=`ççéÉê~íáîÉ=tçêâ=C=pçÅá~ä=`çãéìíJ=áåÖI=p~å=cê~åÅáëÅçI=rp^I=NQUÓ

NRVK==

dêÉÉåÑáÉäÇI=oKI=_ìëáåâI=bKI=tçåÖI=`K=mKI=oáÄçäá-p~ëÅçI=bKI=dêÉÉåÑáÉäÇI=dKI=j~àÉÉÇI=^KI=KKK=t~êâI=mK=

^K=EOMNSFK=qêìÅâ=ÇêáîÉêëD=éÉêÅÉéíáçåë=çå=ïÉ~ê~ÄäÉ=ÇÉîáÅÉë=~åÇ=ÜÉ~äíÜ=éêçãçíáçåW=^=

èì~äáí~íáîÉ=ëíìÇóK=_j`=mìÄäáÅ=eÉ~äíÜI=NSENFI=STTK==

dìçI=iK=EOMNRFK=kìÇÖÉ=ÄÉííÉê=èì~åíáÑáÉÇ-ëÉäÑ=ïáíÜ=ÅçåíÉñí-~ï~êÉ=~åÇ=éêç~ÅíáîÉ=ëÉêîáÅÉëK=fåW=

mêçÅÉÉÇáåÖë=çÑ=íÜÉ=NQíÜ=fbbb=fåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=rÄáèìáíçìë=`çãéìíáåÖ=~åÇ=

`çããìåáÅ~íáçåëI=iáîÉêéççäI=rhI=NROTÓNRPOK==

e~åI=iKI=wÜ~åÖI=nKI=`ÜÉåI=uKI=wÜ~åI=nKI=v~åÖI=qKI=C=wÜ~çI=wK=EOMNTFK=aÉíÉÅíáåÖ=ïçêâ-êÉä~íÉÇ=

ëíêÉëë=ïáíÜ=~=ïÉ~ê~ÄäÉ=ÇÉîáÅÉK=`çãéìíÉêë=áå=fåÇìëíêóI=VMI=QOÓQVK==

eÉåÑêáÇëëçåI=lKI=C=iáåÇÖêÉåI=oK=EOMNMFK=rëÉê=áåîçäîÉãÉåí=áå=ÇÉîÉäçéáåÖ=ãçÄáäÉ=~åÇ=

íÉãéçê~êáäó=áåíÉêÅçååÉÅíÉÇ=ëóëíÉãëK=fåÑçêã~íáçå=póëíÉãë=gçìêå~äI=OMEOFI=NNVÓNPRK==

eçÑã~ååI=_K=EOMNPFK=bíÜáÅ~ä=ÅÜ~ääÉåÖÉë=ïáíÜ=ïÉäÑ~êÉ=íÉÅÜåçäçÖóW=^=êÉîáÉï=çÑ=íÜÉ=äáíÉê~íìêÉK=

pÅáÉåÅÉ=~åÇ=båÖáåÉÉêáåÖ=bíÜáÅëI=NVEOFI=PUVÓQMSK==

fáî~êáI=gKI=C=fáî~êáI=kK=EOMNNFK=s~êáÉíáÉë=çÑ=ìëÉê-ÅÉåíêÉÇåÉëëW=^å=~å~äóëáë=çÑ=Ñçìê=ëóëíÉãë=

ÇÉîÉäçéãÉåí=ãÉíÜçÇëK=fåÑçêã~íáçå=póëJ=íÉãë=gçìêå~äI=ONEOFI=NORÓNRPK==

fáî~êáI=gKI=fëçã~̈âáI=eKI=C=mÉââçä~I=pK=EOMNMFK=qÜÉ=ìëÉêÔqÜÉ=ÖêÉ~í=ìåâåçïå=çÑ=ëóëíÉãë=

ÇÉîÉäçéãÉåíW=oÉ~ëçåëI=ÑçêãëI=ÅÜ~ääÉåÖÉëI=ÉñéÉêáÉåÅÉë=~åÇ=áåíÉääÉÅíì~ä=ÅçåíêáÄìíáçåë=çÑ=ìëÉê=

áåîçäîÉãÉåíK=fåÑçêã~íáçå=póëíÉãë=gçìêå~äI=OMEOFI=NMVÓNNTK==

gìåÖä~ëI=fKI=dçÉäI=iKI=^Äê~Ü~ãI=`KI=C=fîÉëI=_K=EOMNPFK=qÜÉ=ëçÅá~ä=ÅçãéçåÉåí=çÑ=áåÑçêã~íáçå=

ëóëíÉãëÔeçï=ëçÅá~Äáäáíó=ÅçåíêáÄìíÉë=íç=íÉÅÜåçäçÖó=~ÅÅÉéí~åÅÉK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=

Ñçê=fåÑçêã~íáçå=póëíÉãëI=NQENMFI=RURÓSNSK==

h~ê~ÜçÅ~I=^KI=h~ê~ÜçÅ~I=aKI=C=^âëöòI=jK=EOMNTFK=bñ~ãáåáåÖ=áåíÉåíáçå=íç=~Ççéí=íç=áåíÉêåÉí=çÑ=

íÜáåÖë=áå=ÜÉ~äíÜÅ~êÉ=íÉÅÜåçäçÖó=éêçÇìÅíëK=hóÄÉêåÉíÉëI=QTEQF=TQOÓTTMK==

hä~ìëI=qKI=táåÖêÉÉåI=pK=`KI=C=_ä~åíçåI=gK=bK=EOMNMFK=oÉëáëí~åí=Öêçìéë=áå=ÉåíÉêéêáëÉ=ëóëíÉã=

áãéäÉãÉåí~íáçåëW=^=n-ãÉíÜçÇçäçÖó=Éñ~ãáå~íáçåK=gçìêå~ä=çÑ=fåÑçêã~íáçå=qÉÅÜåçäçÖóI=ORENFI=

VNÓNMSK==



 PU=

höÑÑÉêI=pK=EOMNRFK=aÉëáÖåáåÖ=íÜÉ=ÇáÖáí~ä=ïçêâéä~ÅÉ=çÑ=íÜÉ=ÑìíìêÉÔtÜ~í=ëÅÜçä~êë=êÉÅçããÉåÇ=íç=

éê~ÅíáíáçåÉêëK=fåW=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=PSíÜ=fåíÉêå~íáçå~ä=`çåÑÉêÉåÅÉ=çå=fåÑçêã~íáçå=póëíÉãëI=

cçêí=tçêíÜI=rp^I=NÓONK==

hççI=pK=eK=EOMNTFK=`çåëìãÉê=ÇáÑÑÉêÉåÅÉë=áå=íÜÉ=råáíÉÇ=pí~íÉë=~åÇ=fåÇá~=çå=ïÉ~ê~ÄäÉ=íê~ÅâÉêëK=

c~ãáäó=~åÇ=`çåëìãÉê=pÅáÉåÅÉë=oÉëÉ~êÅÜ=gçìêå~äI=QSENFI=QMÓRSK==

hçêÇò~ÇÉÜI=kK=EOMNQFK=`çããìåáÅ~íáåÖ=éÉêëçå~ä=ÜÉ~äíÜ=áåÑçêã~íáçå=áå=îáêíì~ä=ÜÉ~äíÜ=

ÅçããìåáíáÉëW=^å=áåíÉÖê~íáçå=çÑ=éêáî~Åó=Å~äÅìäìë=ãçÇÉä=~åÇ=~ÑÑÉÅíáîÉ=ÅçããáíãÉåíK=p~å=

^åíçåáçW=qÜÉ=råáîÉêëáíó=çÑ=qÉñ~ëK==
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píÉéÜÉåëçåI=tK=ENVUSFK=mêçíçÅçåÅìêëìëW=qÜÉ=ÅçåÅçìêëÉ=íÜÉçêó=çÑ=ÅçããìåáÅ~íáçåW=fK=léÉê~åí=

pìÄàÉÅíáîáíóI=VEOFI=PTÓRUK==

píÉéÜÉåëçåI=tK=ENVVPFK=fåíêçÇìÅíáçå=íç=n-ãÉíÜçÇçäçÖóK=léÉê~åí=pìÄàÉÅíáîáíóI=NTENFI=NÓNPK==

píçêÉóI=sK=`KI=píê~ìÄI=aK=tKI=píÉï~êíI=hK=^KI=C=tÉäâÉI=oK=gK=EOMMMFK=^=ÅçåÅÉéíì~ä=áåîÉëíáÖ~íáçå=çÑ=

íÜÉ=É-ÅçããÉêÅÉ=áåÇìëíêóK=`çããìåáÅ~íáçåë=çÑ=íÜÉ=^`jI=QPETFI=NNTÓNOPK==

pï~åI=jK=EOMNPFK=qÜÉ=èì~åíáÑáÉÇ=ëÉäÑW=cìåÇ~ãÉåí~ä=Çáëêìéíáçå=áå=ÄáÖ=Ç~í~=ëÅáÉåÅÉ=~åÇ=

ÄáçäçÖáÅ~ä=ÇáëÅçîÉêóK=_áÖ=a~í~I=NEOFI=URÓVVK=q~åI=cK=_KI=C=eìåíÉêI=jK=dK=EOMMOFK=qÜÉ=

êÉéÉêíçêó=ÖêáÇ=íÉÅÜåáèìÉW=^=ãÉíÜçÇ=Ñçê=íÜÉ=ëíìÇó=çÑ=ÅçÖåáíáçå=áå=áåÑçêã~íáçå=ëóëíÉãëK=jfp=

nì~êíÉêäóI=OSENFI=PVÓRTK==

q~ëÜ~ââçêáI=^KI=C=qÉÇÇäáÉI=`K=EOMMPFK=qÜÉ=é~ëí=~åÇ=ÑìíìêÉ=çÑ=ãáñÉÇ=ãÉíÜçÇë=êÉëÉ~êÅÜW=cêçã=

Ç~í~=íêá~åÖìä~íáçå=íç=ãáñÉÇ=ãçÇÉä=ÇÉëáÖåëK=få=^K=q~ëÜ~ââçêáI=C=`K=qÉÇÇäáÉ=EbÇëKFI=e~åÇÄççâ=

çÑ=ãáñÉÇ=ãÉíÜçÇë=áå=ëçÅá~ä=C=ÄÉÜ~îáçê~ä=êÉëÉ~êÅÜ=EééK=STNÓTMOFK=qÜçìë~åÇ=l~âëW=p~ÖÉ=

mìÄäáÅ~íáçåëK==

qÜçã~ëI=aK=jKI=C=t~íëçåI=oK=qK=EOMMOFK=n-ëçêíáåÖ=~åÇ=ãáë=êÉëÉ~êÅÜW=^=éêáãÉêK=`çããìåáÅ~íáçåë=

çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=UENFI=NQNÓNRSK==

qê~ÅíáåëâóI=kKI=C=g~êîÉåé~~I=pK=iK=ENVVRFK=fåÑçêã~íáçå=ëóëíÉãë=ÇÉëáÖå=ÇÉÅáëáçåë=áå=~=ÖäçÄ~ä=

îÉêëìë=ÇçãÉëíáÅ=ÅçåíÉñíK=jfp=nì~êíÉêäóI=NVEQFI=RMTÓRPQK==

s~äÉåí~I=^K=iKI=C=táÖÖÉêI=rK=ENVVTFK=n-ãÉíÜçÇçäçÖóW=aÉÑáåáíáçå=~åÇ=~ééäáÅ~íáçå=áå=ÜÉ~äíÜ=Å~êÉ=

áåÑçêã~íáÅëK=gçìêå~ä=çÑ=íÜÉ=^ãÉêáÅ~å=jÉÇáÅ~ä=fåÑçêã~íáÅë=^ëëçÅá~íáçåI=QESFI=RMNÓRRNK==

s~äÉêçI=bKI=páî~å~íÜ~åI=^KI=_çëÅÜ¨I=cKI=C=^ÄÇÉä-t~Ü~ÄI=jK=EOMNSFK=jìëÅìäçëâÉäÉí~ä=ÇáëçêÇÉêë=áå=

ÅçåëíêìÅíáçåW=^=êÉîáÉï=~åÇ=~=åçîÉä=ëóëíÉã=Ñçê=~Åíáîáíó=íê~ÅâáåÖ=ïáíÜ=ÄçÇó=~êÉ~=åÉíïçêâK=

^ééäáÉÇ=bêÖçåçãáÅëI=RQEpìééäÉãÉåí=`FI=NOMÓNPMK==

s~å=päóâÉI=`KI=pÜáãI=gKI=gçÜåëçåI=oKI=C=gá~åÖI=gK=gK=EOMMSFK=`çåÅÉêå=Ñçê=áåÑçêã~íáçå=éêáî~Åó=~åÇ=

çåäáåÉ=ÅçåëìãÉê=éìêÅÜ~ëáåÖK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=TENFI=NSK==

sÉåâ~íÉëÜI=sKI=jçêêáëI=jK=dKI=a~îáëI=dK=_KI=C=a~îáëI=cK=aK=EOMMPFK=rëÉê=~ÅÅÉéí~åÅÉ=çÑ=

áåÑçêã~íáçå=íÉÅÜåçäçÖóW=qçï~êÇ=~=ìåáÑáÉÇ=îáÉïK=jfp=nì~êíÉêäóI=OTEPFI=QORÓQTUK==

sáíÜ~ê~å~I=mKI=w~ÜÉÇáI=cKI=C=g~áåI=eK=hK=EOMNSFK=båÜ~åÅáåÖ=~å~äóëíëD=ãÉåí~ä=ãçÇÉäë=Ñçê=

áãéêçîáåÖ=êÉèìáêÉãÉåíë=ÉäáÅáí~íáçåW=^=íïç-=ëí~ÖÉ=íÜÉçêÉíáÅ~ä=Ñê~ãÉïçêâ=~åÇ=ÉãéáêáÅ~ä=

êÉëìäíëK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=póëíÉãëI=NTENOFI=UMQÓUQMK==



 QP=

sçäâçÑÑI=lKI=C=píêçåÖI=aK=jK=EOMNPFK=`êáíáÅ~ä=êÉ~äáëã=~åÇ=~ÑÑçêÇ~åÅÉëW=qÜÉçêáòáåÖ=áí-~ëëçÅá~íÉÇ=

çêÖ~åáò~íáçå~ä=ÅÜ~åÖÉ=éêçÅÉëëÉëK=jfp=nì~êíÉêäóI=PTEPFI=UNVÓUPQK==

só~ëI=aKI=cáíò-ï~äíÉêI=wKI=jÉ~äóI=bKI=pçêçI=^KI=wÜ~åÖI=gK=C=_êÉêÉíçåI=jK=EOMNRF=bñéäçêáåÖ=éÜóëáÅ~ä=

~ÅíáîáíáÉë=áå=~å=ÉãéäçóÉê-ëéçåëçêÉÇ=ÜÉ~äíÜ=éêçÖê~ãK=fåW=mêçÅÉÉÇáåÖë=çÑ=íÜÉ=PPêÇ=^ååì~ä=

^`j=`çåÑÉêÉåÅÉ=bñíÉåÇÉÇ=^Äëíê~Åíë=çå=eìã~å=c~Åíçêë=áå=`çãéìíáåÖ=póëíÉãëI=pÉçìäI=

oÉéìÄäáÅ=çÑ=hçêÉ~I=NQONÓNQOSK==

t~êâÉåíáåI=jKI=dçÉäI=pKI=C=jÉå~êÇI=mK=EOMNTFK=pÜ~êÉÇ=ÄÉåÉÑáíë=~åÇ=áåÑçêã~íáçå=éêáî~ÅóW=tÜ~í=

ÇÉíÉêãáåÉë=ëã~êí=ãÉíÉê=íÉÅÜåçäçÖó=~Ççéíáçå\=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=

póëíÉãëI=NUENNFI=TRUÓTUSK==

t~ííëI=pKI=C=píÉååÉêI=mK=EOMNOFK=açáåÖ=n=ãÉíÜçÇçäçÖáÅ~ä=êÉëÉ~êÅÜÔqÜÉçêó=ãÉíÜçÇ=~åÇ=

áåíÉêéêÉí~íáçåK=içåÇçåW=p~ÖÉ=mìÄäáÅ~íáçåëK=táÉÖ~êÇI=oK-_KI=C=_êÉáíåÉêI=jK=eK=EOMNUI=

cçêíÜÅçãáåÖFK=pã~êí=ëÉêîáÅÉë=áå=ÜÉ~äíÜÅ~êÉW=^=êáëâ-ÄÉåÉÑáí-~å~äóëáë=çÑ=é~ó-~ë-óçì-äáîÉ==

ëÉêîáÅÉë=Ñêçã=ÅìëíçãÉê=éÉêëéÉÅíáîÉ=áå=dÉêã~åóK=bäÉÅíêçåáÅ=j~êâÉíëK==

táäëçåI=eK=gK=EOMNPFK=tÉ~ê~ÄäÉë=áå=íÜÉ=ïçêâéä~ÅÉK=e~êî~êÇ=_ìëáåÉëë=oÉîáÉïI=VNENNFI=OPÓORK==

tçäÑI=dK=EOMMVF=håçï=íÜóëÉäÑW=qê~ÅâáåÖ=ÉîÉêó=Ñ~ÅÉí=çÑ=äáÑÉI=Ñêçã=ëäÉÉé=íç=ãççÇ=íç=é~áåI=

OQLTLPSR=xlåäáåÉzK=^î~áä~ÄäÉW=ÜííéëWLL=ïïïKïáêÉÇKÅçãLOMMVLMSLäÄåé-âåçïíÜóëÉäÑL=x^ÅÅÉëëÉÇ=

g~åì~êó=OOI=OMNUzK==

uìI=eKI=qÉçI=eK-eKI=q~åI=_K=`KI=C=^Ö~êï~äI=oK=EOMNOFK=oÉëÉ~êÅÜ=åçíÉÔbÑÑÉÅíë=çÑ=áåÇáîáÇì~ä=ëÉäÑ-

éêçíÉÅíáçåI=áåÇìëíêó=ëÉäÑ-êÉÖìä~íáçåI=~åÇ=ÖçîÉêåãÉåí=êÉÖìä~íáçå=çå=éêáî~Åó=ÅçåÅÉêåëW=^=

ëíìÇó=çÑ=äçÅ~íáçå-Ä~ëÉÇ=ëÉêîáÅÉëK=fåÑçêã~íáçå=póëíÉãë=oÉëÉ~êÅÜI=OPEQFI=NPQOÓNPSPK==

v~ëë~ÉÉI=jKI=C=jÉííäÉêI=qK=EOMNTI=cçêíÜÅçãáåÖFK=aáÖáí~ä=çÅÅìé~íáçå~ä=ÜÉ~äíÜ=ëóëíÉãëW=tÜ~í=Çç=

ÉãéäçóÉÉë=íÜáåâ=~Äçìí=áí\=fåÑçêã~íáçå=póëíÉãë=cêçåíáÉêëK==

w~Ä~ä~I=^K=EOMNQFK=nãÉíÜçÇW=^=é~Åâ~ÖÉ=íç=ÉñéäçêÉ=Üìã~å=éÉêëéÉÅíáîÉë=ìëáåÖ=n=ãÉíÜçÇçäçÖóK=

qÜÉ=o=gçìêå~äI=SEOFI=SPÓTPK=w~Ä~ä~I=^KI=C=m~ëÅì~äI=rK=EOMNSFK=_ççíëíê~ééáåÖ=n=ãÉíÜçÇçäçÖó=

íç=áãéêçîÉ=íÜÉ=ìåÇÉêëí~åÇáåÖ=çÑ=Üìã~å=éÉêëéÉÅíáîÉëK=miçp=çåÉI=NNEOFK=ÉMNQUMUT=

wÜ~åÖI=jKI=iìçI=jKI=káÉI=oKI=C=wÜ~åÖI=vK=EOMNTFK=qÉÅÜåáÅ~ä=~ííêáÄìíÉëI=ÜÉ~äíÜ=~ííêáÄìíÉI=

ÅçåëìãÉê=~ííêáÄìíÉë=~åÇ=íÜÉáê=êçäÉë=áå=~Ççéíáçå=áåíÉåíáçå=çÑ=ÜÉ~äíÜÅ~êÉ=ïÉ~ê~ÄäÉ=

íÉÅÜåçäçÖóK=fåíÉêå~íáçå~ä=gçìêå~ä=çÑ=jÉÇáÅ~ä=fåÑçêã~íáÅëI=NMUI=VTÓNMVK=



 QQ=

wÜ~åÖI=uKI=C=`ÜáÖåÉääI=jK=EOMMNFK=^ëëÉëëãÉåí=çÑ=íÜÉ=ÉÑÑÉÅíë=çÑ=ìëÉê=ÅÜ~ê~ÅíÉêáëíáÅë=çå=ãÉåí~ä=

ãçÇÉäë=çÑ=áåÑçêã~íáçå=êÉíêáÉî~ä==

ëóëíÉãëK=gçìêå~ä=çÑ=íÜÉ=^ëëçÅá~íáçå=Ñçê=fåÑçêã~íáçå=pÅáÉåÅÉ=~åÇ=qÉÅÜåçäçÖóI=ROESFI=QQRÓQRVK==

=

 =



 QR=

Appendix – Detailed Q-methodology results  

 

Table A1. bñéÉêíë=áåîçäîÉÇ=áå=íÜÉ=ÅçåÅçìêëÉ=~åÇ=èJë~ãéäÉ=éÜ~ëÉK 
Type Interviewees (duration of interview) 
^Å~ÇÉãáÅ= • N=êÉëÉ~êÅÜÉê=áå=éìÄäáÅ=ÜÉ~äíÜ=ëéÉÅá~äáòÉÇ=áå=çÅÅìé~íáçå~ä=ãÉÇáÅáåÉ=EQR=ãáåF=
= • N=ñ=êÉëÉ~êÅÜÉê=áå=ÉåÖáåÉÉêáåÖ=ëéÉÅá~äáòÉÇ=áå=Üìã~å=éÜóëáçäçÖó=ERR=ãáåF=
= • O=ñ=êÉëÉ~êÅÜÉêë=áå=éìÄäáÅ=ÜÉ~äíÜ=ëéÉÅá~äáòÉÇ=áå=ÉJÜÉ~äíÜ=EÉ~ÅÜ=QR=ãáåF=

dçîÉêåãÉåí~ä=çê==
é~ê~ëí~í~ä=~ÖÉåÅáÉë=

• O=ñ=êÉéêÉëÉåí~íáîÉë=çÑ=íÜÉ=pïáëë=cÉÇÉê~ä=lÑÑáÅÉ=Ñçê=eÉ~äíÜ=EÉ~ÅÜ=RR=ãáåF=
• N=ñ=êÉéêÉëÉåí~íáîÉ=çÑ=~=pïáëë=åçåJÑçêJéêçÑáí=~ëëçÅá~íáçå=Ñçê=ÜÉ~äíÜ=éêçãçíáçå=ERM=
ãáåF=

mêáî~íÉ=ëÉÅíçê= • N=ñ=ã~å~ÖÉê=~í=~=éÜóëáçäóíáÅë=ÇÉîáÅÉ=ã~åìÑ~ÅíìêáåÖ=Åçãé~åó=ESR=ãáåF=
= • O=ñ=ëçÑíï~êÉ=ÇÉîÉäçéÉêë=çÑ=åìíêáíáçå=~åÇ=éÜóëáÅ~ä=~Åíáîáíó=~ééë=EÉ~ÅÜ=SM=ãáåF=
= • O=ñ=êÉéêÉëÉåí~íáîÉë=çÑ=ÜÉ~äíÜ=áåëìê~åÅÉë=EQR=ãáåF=

 

 

Table A2.=píìÇó=é~êíáÅáé~åíë=ÇìêáåÖ=íÜÉ=nJëçêí=çêÇÉêÉÇ=Äó=Ñ~Åíçê=äç~ÇáåÖëK=

ID Employer Age Sex U1 U2 U3 U4 U5 

NO= mìÄäáÅ=çêÖ~åáò~íáçå= RP= j= 0.78G= MKMT= MKNU= MKMQ= JMKNR=

NV= mìÄäáÅ=çêÖ~åáò~íáçå= PP= c= 0.74G= MKNT= JMKMS= MKMV= MKPN=

NQ= i~êÖÉ=Åçêéçê~íáçå= PS= j= 0.70G= MKQM= MKNO= JMKNP= JMKMS=

S= i~êÖÉ=Åçêéçê~íáçå= QM= c= 0.69G= MKQSG= MKON= MKNO= MKMO=

P= i~êÖÉ=Åçêéçê~íáçå= OT= j= 0.68G MKOU= MKMO= MKPM= MKMV=

NR= mìÄäáÅ=çêÖ~åáò~íáçå= SP= j= 0.62G JMKMT= MKNQ= MKOT= MKPT=

NM= i~êÖÉ=Åçêéçê~íáçå= OQ= c= 0.57G MKMP= MKOR= MKROG= MKMU=

T= i~êÖÉ=Åçêéçê~íáçå= OQ= c= MKMS= 0.83G= MKMT= MKOQ= JMKNQ=

NT= mìÄäáÅ=çêÖ~åáò~íáçå= PP= c= MKPQ= 0.79G= MKNQ= MKMO= MKMV=

V= mìÄäáÅ=çêÖ~åáò~íáçå= RP= c= MKOQ= 0.66G= MKNU= MKNM= MKPS=

OM= pã~ää=~åÇ=ãÉÇáìãJëáòÉÇ=Åçãé~åó= OO= c= MKOV= 0.60G MKQUG= MKOS= MKMU=

Q= i~êÖÉ=Åçêéçê~íáçå= OR= c= MKNR= JMKMR= 0.89G= MKNN= JMKMN=

R= mìÄäáÅ=çêÖ~åáò~íáçå= SM= c= MKMQ= MKPM= 0.87G= MKMV= MKMM=

NS= i~êÖÉ=Åçêéçê~íáçå= PQ= j= MKOU= MKNS= 0.63G= MKPT= MKNO=

O= i~êÖÉ=Åçêéçê~íáçå= PM= j= MKOR= MKNP= MKNV= 0.82G= MKMQ=

NN= i~êÖÉ=Åçêéçê~íáçå= OM= c= JMKNR= MKPO= MKQSG= 0.68G= JMKNQ=

NP= mìÄäáÅ=çêÖ~åáò~íáçå= QT= c= MKPS= MKQR= JMKNO= 0.47G= MKMM=

U= i~êÖÉ=Åçêéçê~íáçå= PT= c= MKNT= MKMM= MKMU= MKOV= 0.81G=

N= pã~ää=~åÇ=ãÉÇáìãJëáòÉÇ=Åçãé~åó= OR= j= JMKMQ= JMKMR= JMKOO= JMKOT= 0.79G=

NU= i~êÖÉ=Åçêéçê~íáçå= OQ= c= MKMP= MKPV= MKPP= JMKMS= 0.60G=

= báÖÉåî~äìÉëW= = = TKOS= OKQM= NKUN= NKSO= NKOM 

= mÉêÅÉåí~ÖÉ=çÑ=î~êá~åÅÉ=Éñéä~áåÉÇW= = = PSKPMB= NNKVUB= VKMRB= UKMVB= RKVVB 
G==aÉåçíÉ=Ñ~Åíçê=äç~ÇáåÖë=íÜ~í=~êÉ=ëáÖåáÑáÅ~åíI=áKÉK=pb=Z=NL�kI=ïÜÉêÉ=pb=áë=íÜÉ=ëí~åÇ~êÇ=Éêêçê=~åÇ=k=áë=íÜÉ=åìãÄÉê=çÑ=nJ
ëçêí=ëí~íÉãÉåíë=EpK=oK=_êçïåI=NVVPFK=cçê=íÜáë=ëíìÇóI=íÜÉ=ëí~åÇ~êÇ=Éêêçê=ÅçãÉë=çìí=íç=MKNUM=Epb=Z=NL�POF=Z=NLRKSRT=Z=
MKNTTFK=`çêêÉä~íáçåë=~êÉ=ÅçåëáÇÉêÉÇ=íç=ÄÉ=ëí~íáëíáÅ~ääó=ëáÖåáÑáÅ~åí=~í=íÜÉ=MKMN=äÉîÉä=ïÜÉå=íÜÉó=~êÉ=áå=ÉñÅÉëë=çÑ=OKRU=
ëí~åÇ~êÇ=Éêêçêë=EáêêÉëéÉÅíáîÉ=çÑ=ëáÖåF=çê=OKRU=ñ=EMKNTTF=Z=MKQRSFK=



 QS=

Table A3. `çåëÉåëìë=~åÇ=ÇáëíáåÖìáëÜáåÖ=áíÉãë=

 =

U1  U2  U3 U4  U5   

U5

No Description
14 I would only use algorithmic decision-making tools, if  an independent organization watches over my 

personal information. 

1 1 2 1 1

20 The use of  such algorithmic decision-making tools within the scope of  health prevention at work 
should be completely voluntary.

3 4 3 3 2

11 I would only use such an algorithmic decision-making tool, if  I would get more leaves by the 
company.   

-1 -3 -2 -3 -3

31 Algorithmic decision-making tools for reducing health-related issues at work are positive new 
technological developments.  

0 0 -2 -1 0

28 I would like to be monitored during all my job activities, knowing that it’s done for the matter of  my 
personal health. 

-3 -4 -4 -2 -4

22 All the data that is collected for the purpose of  algorithmic decision-making needs to be completely 
anonymous. 

1 0 0 2 2

24 It is hard for me to determine my health status accurately without the help of  technology. 
-3 -3 -2 -1 -1

26 There should be no peer pressure when it comes to using algorithmic decision-making tools for 
health prevention at work. 

1 3 1 1 0

23 I don’t know if  I should applaud or deride companies that adopt algorithmic decision-making tools 
for improving their employees’ health behavior.

0 0 -1 -1 2

30 When companies are interested in adopting algorithmic decision-making tools for reducing health-
related issues at work, it means that they are genuinely concerned about the health of  their employees.

-2 1 -2 -1 0

4 I don’t fear to share my personal information with my employer for the purpose of  performance 
appraisals.  

-3 0 -1 -3 -2

10 I would only use such an algorithmic decision-making tool, if  I would financially get recompensed by 
the company.  

-1 -3 -3 -4 -1

29 The use of  such algorithmic decision-making tools within the scope of  health prevention at work 
should also be fun.

2 0 -1 0 2

17 I don’t need a tool to tell me when I feel sick or stressed out. 
3 2 1 2 -1

6 When I feel stressed out, I communicate this directly to my manager.
2 -1 1 -2 0

5 I regularly disclose personal information on social networks.  
0 -2 -3 1 0

12 I would like to use algorithmic decision-making tools, which support me to become healthier in my 
free time. 

0 2 -1 0 3

2 I fear that we will be monitored 24/7 soon.
0 0 3 0 -2

15 I believe that algorithmic decision-making tools afford employers more than to the employees. 
-1 -1 2 1 3

19 The use of  such algorithmic decision-making tools creates harm instead of  improving the health 
status of  an employee. 

-1 2 0 2 -2

9 I fear that we will become totally dependent from such technologies.
-2 1 2 2 -1

13 Such technologies really help people to adopt healthier life choices.
2 -1 0 -1 3

27 Algorithmic decision-making tools for health prevention at work need to afford primarily benefits to 
employees. 

4 1 -1 0 1

8 Vocational trainings are more effective means to reduce the risk of  stress-related absences than 
algorithmic decision-making tools.

-1 -2 1 3 0

18 I’m generally open to try algorithmic decision-making tools that help me to stay healthy at work. 
0 2 -3 -2 1

32 I fear to become vulnerable when using algorithmic decision-making tools.
-4 -1 0 -3 1

16 I’m fully responsible for my health; the company should not worry about that.
1 3 1 1 -3

1 Assessments of  employees (including health-related ones) should be performed by personal 
observations from managers and not by a surveillance system.

2 1 4 0 -2

21 I fear that someone could abuse my personal information for other purposes.  
-2 -1 0 0 4

3 Analyzing personal information is a way of  the company to manipulate actions and opinions.
-2 -2 3 -2 1

7 The best way to reduce stress-related absences is to prohibit the cash out of  overtime and vacation 
days. 

3 -2 2 3 -1

25 I believe that private matters (such as health) and business matters need to remain strictly separated.
1 3 0 4 -3
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-4 -3 -2 -1 0 1 2 3 4Note: The original statements have been translated from German to English and 
simplified for clarity and easier interpretation.
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Table A4.=pí~íÉãÉåíë=ïáíÜ=ÜáÖÜÉëí=~åÇ=äçïÉëí=~ÖêÉÉãÉåí=

=

U1   U2  U3 U4   U5No Description
28 I would like to be monitored during all my job activities, knowing that it’s done for the matter of  my 

personal health. 

-3 -4 -4 -2 -4

11 I would only use such an algorithmic decision-making tool, if  I would get more leaves by the 
company.   

-1 -3 -2 -3 -3

10 I would only use such an algorithmic decision-making tool, if  I would financially get recompensed by 
the company.  

-1 -3 -3 -4 -1

24 It is hard for me to determine my health status accurately without the help of  technology. 
-3 -3 -2 -1 -1

4 I don’t fear to share my personal information with my employer for the purpose of  performance 
appraisals.  

-3 0 -1 -3 -2

32 I fear to become vulnerable when using algorithmic decision-making tools.
-4 -1 0 -3 1

30 When companies are interested in adopting algorithmic decision-making tools for reducing health-
related issues at work, it means that they are genuinely concerned about the health of  their employees.

-2 1 -2 -1 0

5 I regularly disclose personal information on social networks.  
0 -2 -3 1 0

31 Algorithmic decision-making tools for reducing health-related issues at work are positive new 
technological developments.  

0 0 -2 -1 0

18 I’m generally open to try algorithmic decision-making tools that help me to stay healthy at work. 
0 2 -3 -2 1

3 Analyzing personal information is a way of  the company to manipulate actions and opinions.
-2 -2 3 -2 1

23 I don’t know if  I should applaud or deride companies that adopt algorithmic decision-making tools 
for improving their employees’ health behavior.

0 0 -1 -1 2

6 When I feel stressed out, I communicate this directly to my manager.
2 -1 1 -2 0

2 I fear that we will be monitored 24/7 soon.
0 0 3 0 -2

19 The use of  such algorithmic decision-making tools creates harm instead of  improving the health 
status of  an employee. 

-1 2 0 2 -2

8 Vocational trainings are more effective means to reduce the risk of  stress-related absences than 
algorithmic decision-making tools.

-1 -2 1 3 0

21 I fear that someone could abuse my personal information for other purposes.  
-2 -1 0 0 4

9 I fear that we will become totally dependent from such technologies.
-2 1 2 2 -1

29 The use of  such algorithmic decision-making tools within the scope of  health prevention at work 
should also be fun.

2 0 -1 0 2

13 Such technologies really help people to adopt healthier life choices.
2 -1 0 -1 3

16 I’m fully responsible for my health; the company should not worry about that.
1 3 1 1 -3

12 I would like to use algorithmic decision-making tools, which support me to become healthier in my 
free time. 

0 2 -1 0 3

15 I believe that algorithmic decision-making tools afford employers more than to the employees. 
-1 -1 2 1 3

22 All the data that is collected for the purpose of  algorithmic decision-making needs to be completely 
anonymous. 

1 0 0 2 2

27 Algorithmic decision-making tools for health prevention at work need to afford primarily benefits to 
employees. 

4 1 -1 0 1

1 Assessments of  employees (including health-related ones) should be performed by personal 
observations from managers and not by a surveillance system.

2 1 4 0 -2

7 The best way to reduce stress-related absences is to prohibit the cash out of  overtime and vacation 
days. 

3 -2 2 3 -1

25 I believe that private matters (such as health) and business matters need to remain strictly separated.
1 3 0 4 -3

14 I would only use algorithmic decision-making tools, if  an independent organization watches over my 
personal information. 

1 1 2 1 1

26 There should be no peer pressure when it comes to using algorithmic decision-making tools for 
health prevention at work. 

1 3 1 1 0

17 I don’t need a tool to tell me when I feel sick or stressed out. 
3 2 1 2 -1

20 The use of  such algorithmic decision-making tools within the scope of  health prevention at work 
should be completely voluntary.

3 4 3 3 2
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-4 -3 -2 -1 0 1 2 3 4Note: The original statements have been translated from German to English and 
simplified for clarity and easier interpretation.
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