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Abstract. This paper reports on work carried out within the module ‘Digital
Space & Society as part of the MSc Adaptive Architecture & Computation course
at UCL. I describe my approach in investigating possibilities for integrating
digital media and computation into a module taught to students coming
predominantly from a design background. The teaching adopts the design
studio culture, which integrates: teaching, discovery (research), and application
(practice). Here I present an attempt to develop new ways that extend beyond
conventionally applied methods within traditional architectural education
by adopting project based learning that is carried out in the real world. The
project is driven by my recent research activities. Donald Schon’s concept of the
‘knowledge in action’ provides a useful framework for interpreting my approach.
Keywords: Architectural education; digital; project based; teaching & research.
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Sgd�q‘ohc�cdudknoldmsr�hm�hmenql‘shnm�‘mc�bnllt,
mhb‘shnm�sdbgmnknfx�‘mc�hsr�‘ookhb‘shnmr�hm�‘qbghsdb,
stqd� g‘ud� hmsqnctbdc� mdv� noonqstmhshdr� ‘mc� bg‘k,
kdmfdr-�?qbghsdbstq‘k�rbgnnkr�g‘ud�vhsmdrrdc�qdbdms,
kx�‘�fqnvhmf�hlonqs‘mbd�ne�HS�qdk‘sdc�bntqrdr�hm�sgdhq�
btqqhbtk‘-�Rbgndm� ’0874(�g‘r� hcdmshdc�rnld�ne sgd�
chkdll‘r�onrdc�ax�sgd�dwo‘mchmf�gnqhynm�ne�jmnvk,
dcfd�vhsghm�sgd�‘qbghsdbstq‘k�dkc-�Gd�hcdmshdc�sgd�
mddc� enq� qddbshmf� nm9� zvg‘s� rgntkc� ad� s‘tfgs� hm�
rbgnnk;�Vg‘s�rgntkc�ad�kdes sn�oq‘bshbd;�Vgn�rgntkc�
kd‘qm�vg‘s)�‘mc�vgdm;–�Lnqd�rhfmhb‘mskx�gd�hcdmsh,
dc� ‘� chkdll‘� e‘bhmf� ‘qbghsdbstq‘k� rbgnnkr� ‘r� sgdx�
rs‘qs�sn�qdbnfmhrd�sgd�hmbqd‘rhmf�hlonqs‘mbd�ne�mdv�
dkcr� ne� jmnvkdcfd� sn� sgd� dctb‘shnm� sgdx� ltrs�

oqnuhcd9
z‘qbghsdbstqd�l‘x�sqx� sn� hmbnqonq‘sd� sgdl� hm�‘�v‘x�
sg‘s�hlhs‘sdr�sgd�sdbgmhb‘k�dctb‘shnm�hm�nsgdq�dkcr)�
sgdqdax stqmhmf� hsr� a‘bj� nm� sgd� sq‘chshnm� ne� sgd� ‘q,
bghsdbstq‘k�rstchn-�Nq)�nts�ne�‘�vhrg�sn�qdl‘hm�sqtd�sn�
‘� bdqs‘hm� uhdv� ne� sg‘s� sq‘chshnm� “� ‘mc� sn� sgd� hl‘fd�
ne�sgd�‘qbghsdbs”-‘qbghsdbstqd�l‘x�stqm�hsr�a‘bj�nm�
sgd�qhrhmf�cdl‘mcr�enq�sdbgmhb‘k�dctb‘shnm–�’Rbgndm)�
0874)�o-�75(-

�H�‘qftd�sg‘s)�vhsg�sgd�‘cudms�ne�sgd hmenql‘shnm�
‘fd�‘mc�‘r�vd�mc�v‘xr�sn�hmbnqonq‘sd�chfhs‘k�ldch‘�
‘mc�bnlots‘shnm�hm�‘qbghsdbstq‘k�sd‘bghmf)�vd�ltrs�
qdsghmj�sgd�qnkd�ne�‘qbghsdbstq‘k�dctb‘shnm)�‘mc�gnv�
adrs�sn�oqdo‘qd�‘qbghsdbsr�enq�sgd�mdv�bg‘mfdr�hm�sgd�
dkc-�Gdqd�H�oqdrdms�lx�sd‘bghmf�‘ooqn‘bg�‘r�o‘qs�ne�
sgd�LRb�?c‘oshud�?qbghsdbstqd�‘mc�Bnlots‘shnm�‘s�
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sgd�A‘qskdss�Rbgnnk�ne�Fq‘ct‘sd�Rstchdr)�TBK-

:cUoshud�:pbghsdbstpd�Umc�AnlotsUshnm�Us�
TAE
Sgd�LRb�??B�hr�‘�nmd,xd‘q�s‘tfgs�bntqrd�hm�sgd�dkc�
ne�chfhs‘k�cdrhfm-�Sgd�bntqrd�g‘r�addm�qtmmhmf�enq�sgd�
sghqc�xd‘qr�’qdok‘bhmf�sgd�LRb�Uhqst‘k�Dmuhqnmldmsr�
hm�1//4(-�Sd‘bghmf�nm�sgd�bntqrd�cq‘vr�nm�‘�ltkshchr,
bhokhm‘qx�lhkhdt�ne�svn�drs‘akhrgdc�chrbhokhmdr�hm�sgd�
A‘qskdss9� sgd� Ro‘bd� fqnto)� vghbg� dwoknqdr� chdqdms�
v‘xr�ne� hmudrshf‘shmf�ro‘bdr�‘mc�enqlr�ne�‘qbghsdb,
stqd�‘mc�sgd�UP�bdmsqd�vghbg�trdr�bnlotshmf�sdbg,
mnknfx�hm�sgd�dkc�ne�‘qbghsdbstqd-�Hs�bnloqhrdr�4�bnqd�
lnctkdr� sg‘s� ‘qd� s‘tfgs� hm� o‘q‘kkdk� ctqhmf� sgd� svn�
sd‘bghmf�sdqlr�enkknvdc�ax�‘�sgdrhr)�vghbg�hr�rtodq,
uhrdc�eqnl�L‘x�sn�Rdosdladq:�Sgd�ud�lnctkdr�‘qd9�

Hmsqnctbshnm�sn�?c‘oshud�?qbghsdbstqd�‘mc�Bnl,‘-�
ots‘shnm)
Chfhs‘k�Ro‘bd�‘mc�Rnbhdsx)a-�
Fdmdq‘shud�Ro‘bd)�Enql�‘mc�Adg‘uhntq)�b-�
Bnlotshmf�enq�Dldqfdms�?qbghsdbstqd�’0()c-�
Bnlotshmf�enq�Dldqfdms�?qbghsdbstqd�’1(-�d-�

Sgd�s‘tfgs�lnctkdr�’‘)�a�‘mc�b(�‘hl�‘s�bg‘kkdmfhmf�
sgd� rstcdmsr� sn� sghmj� ‘ants� gnv� bnlots‘shnm� b‘m�
hloqnud� sgd� cdrhfm� ‘mc� trd� ne� ‘qbghsdbstqd-� Sgd�
rstchn� a‘rdc� lnctkdr� ’d� ‘mc� e (� fhud� sgd� rstcdmsr�
sgd� g‘mcr� nm� noonqstmhsx� sn� bqd‘sd� bnlots‘shnm‘k�
rjdsbgdr�ax�kd‘qmhmf�oqnfq‘llhmf�rjhkkr-�

Hm� sghr� o‘odq� H� enbtr� nm� lx� sd‘bghmf� ‘ooqn‘bg�
vhsghm�sgd�WChfhs‘k�Ro‘bd�‘mc�Rnbhdsx �CRR�‘mc�hkktr,�CRR�‘mc�hkktr,
sq‘sd� ‘m� ‘ssdlos� sn� cdudkno� mdv� v‘xr� sg‘s� dwsdmc�
adxnmc�bnmudmshnm‘kkx�‘ookhdc�ldsgncr�vhsghm�sgd�
sq‘chshnm‘k� ‘qbghsdbstq‘k� dctb‘shnm-�Sghr� hr� ‘bghdudc�
sgqntfg�hlokdldmshmf�‘�oqnidbs�a‘rdc�kd‘qmhmf�sg‘s�
hr�b‘qqhdc�nts� hm�sgd�qd‘k�vnqkc�’hm�sgd�‘bst‘k�rhsd� hs,
rdke (�vhsghm�sgd�tqa‘m�ro‘bd-

ChfhsUk�RoUbd�Umc�Rnbhdsx-�snvUpcr�U�cd 
rhfm�rstchn�btkstpd

Sgd�CRR�lnctkd�hmsqnctbdr�rstcdmsr�sn�chfhs‘k�‘qbgh,
sdbstqd)� ‘r� ‘m� hmsdqe‘bd� adsvddm� odnokd� ‘mc� nsgdq�
odnokd)� h-d-)� ‘r� ‘� e‘bhkhs‘snq� enq� rnbhdsx-� Nmd� ne� sgd�
lnctkd r� snohbr)�nm�vghbg� H�vhkk� enbtr� hm�sghr�o‘odq)�
cd‘kr� vhsg� hmudrshf‘shmf� sgd� bnlokdw� qdk‘shnmrgho�
adsvddm�sgd�chfhs‘k�ro‘bd�‘mc�otakhb�ro‘bd)�‘mc�sgd�
v‘x�sg‘s�sghr�hr�ldch‘sdc�ax�‘mc�ldch‘sdr�odnokd r�
qdk‘shnmrgho�sn�d‘bg�nsgdq-�Ad‘qhmf�hm�lhmc�sg‘s�sgd�
l‘inqhsx� ne� sgd� LRb� ??B� rstcdmsr� bnld� oqdcnlh,
m‘mskx�eqnl�‘�cdrhfm�a‘bjfqntmc)�hs�rddlr�sg‘s�sgd�
bg‘kkdmfd�hr�sn� hmbnqonq‘sd�entmc‘shnmr�snv‘qcr�‘m�
tmcdqrs‘mchmf� ne� ‘qbghsdbstq‘k� qdrd‘qbg� sg‘s� vhkk�
gdko�‘bghdud�‘�adssdq�tmcdqrs‘mchmf�ne�chdqdms�‘r,
odbsr�ne�sgd�bnlokdwhsx�ne�rnbh‘k�‘mc�sdbgmnknfhb‘k�
hmsdq‘bshnm�hm�qdk‘shnm�sn�hsr�ro‘sh‘k�bnmsdws�hm�vghbg�
hs� nbbtqr� hm� ‘� v‘x� vghbg� hr� bnlo‘shakd� vhsg� sgdhq�
dctb‘shnm‘k� a‘bjfqntmc� ‘r� qddbshud� cdrhfmdqr-� ?r�
‘�qdrtks)�‘mc�athkchmf�nm�sgd�qddbshud�m‘stqd�ne�sgd�
‘qbghsdbstq‘k� dctb‘shnm)� H� g‘ud� hmsqnctbdc� ‘� oqni,
dbs�a‘rdc� kd‘qmhmf�‘ooqn‘bg� hm�‘m�‘ssdlos�sn� hmsd,
fq‘sd� chfhs‘k� ldch‘� ‘mc� bnlots‘shnm� hmsn� ‘� s‘tfgs�
lnctkd-� Sghr� hr� oqhl‘qhkx� lnshu‘sdc� ax� sgd� cdrhfm�
rstchn� btkstqd)� ‘� btkstqd� sg‘s� qdoqdrdmsr� ‘� sq‘chshnm�
ne�dctb‘shnm�enq�qddbshnm,hm,‘bshnm�‘mc�nm�sgd�rons�
dwodqhldmshmf� qddbshmf� ‘� fdmdq‘khrdc� rdsshmf� enq�
kd‘qmhmf,ax,cnhmf)� vghbg� hmsdfq‘sdr� sgd� sgqdd� dm,
uhqnmldmsr� ne9� sd‘bghmf)� chrbnudqx� ’qdrd‘qbg()� ‘mc�
‘ookhb‘shnm�’oq‘bshbd(-�Sgd�oqdlhrd�hr�sg‘s)�‘cnoshmf�
‘m�‘ooqn‘bg�a‘rdc�nm�sgd�cdrhfm�rstchn�btkstqd�vhkk�
enrsdq� ‘� bqd‘shud� ‘mc� bg‘kkdmfhmf� dmuhqnmldms� sg‘s�
vntkc� dmbntq‘fd� bqhshb‘k� sghmjhmf� oqnuhchmf� u‘ktdr�
ne�noshlhrl)�rg‘qhmf)�dmf‘fdldms)�‘mc�hmmnu‘shnm-�
Sgd� oqnonrdc� ‘ooqn‘bg� chdqr� eqnl� sq‘chshnm‘k� ‘q,
bghsdbstq‘k� dctb‘shnm)� gnvdudq)� hm� sg‘s� sgd� oqnidbs�
hr� hlokdldmsdc� hm� sgd�qd‘k�vnqkc�rdsshmf)�vghbg�qd,
pthqdr� ‘ookxhmf� ‘� q‘mfd� ne� ldsgncr� eqnl� hmsdqoqd,
s‘shud,dsgmnfq‘oghb� sn� dwodqhldms‘k� ‘ooqn‘bgdr-�
Hm�‘cchshnm)�‘m�drrdmsh‘k�‘rodbs�ne� sgd�sd‘bghmf�‘o,
oqn‘bg)�vhsghm�sgd�lnctkd)�hr�sn�dmbntq‘fd�rstcdmsr�
sn� o‘qshbho‘sd� hm� ‘� khud� qdrd‘qbg� oqnidbs)� vghbg� hr�
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hmenqldc�ax�lx�btqqdms�qdrd‘qbg�‘bshuhshdr)�dlog‘,
rhrhmf�sgd�dldqfhmf�m‘stqd�ne�sghr�mdv�dkc-��Hm�sghr�
v‘x�sgd�rstcdmsr�‘qd�‘bshud�o‘qshbho‘msr�hm�sgd�kd‘qm,
hmf� dwodqhdmbd:� sgdx� ok‘x� ‘m� ‘bshud� qnkd� sg‘s� gdkor�
rg‘ohmf�sgd�m‘k�ntsbnld�q‘sgdq�sgdm�adhmf�o‘rrhud�
o‘qshbho‘msr-

Hm� sgd� enkknvhmf� rdbshnm)� H� oqdrdms� sgd� fqnto�
oqnidbs)� vghbg� v‘r� hmsqnctbdc� ctqhmf� Eda.L‘qbg�
1//6-� ?esdq� sgd� cdrbqhoshnm� ne� sgd� oqnidbs)� H� chrbtrr�
sgd� bg‘kkdmfdr� ‘mc� dwok‘hm� sgd� ch…btksx� ne� khmjhmf�
sd‘bghmf�sn�qdrd‘qbg�hm�‘m�dunkuhmf�dkc�nm�sgd�bts,
shmf�dcfd�ne�sgd�qdrd‘qbg)�‘mc�hm�‘�cnl‘hm�sg‘s�k‘bjr�
bnmbqdsd�ldsgncr)�vhsgnts�‘dbshmf�rstcdmsr � e‘hsg�
hm�sgd�sd‘bghmf�oqnbdrr-�?esdq�oqdrdmshmf�sgd� kd‘qm,
hmf�dwodqhdmbd�eqnl�sgd�rstcdmsr �onhms�ne uhdv�H�nts,
khmd� odc‘fnfhb‘k� hrrtdr� q‘hrdc� ctqhmf� b‘qqxhmf� nts�
sgd�oqnidbs�adenqd�m‘kkx�cdrbqhahmf�nmfnhmf�vnqj-

Sgd�opnidbs-�LUoohmf Umc�uhrtUkhrhmf�sgd�chfh 
sUk�opdrdmbd�hm�sgd�bhsx
Sgd� rstcdmsr� vdqd� ‘rjdc� sn� bnkk‘anq‘sd� nm l‘o,
ohmf�‘mc�uhrt‘khrhmf�sgd�chfhs‘k�oqdrdmbd�vhsg�rb‘mr�
enq�Aktdsnnsg�’‘�rgnqs�q‘mfd�chfhs‘k�dkc�bqd‘sdc�ax�
cduhbdr�rtbg�‘r�lnahkd�ognmdr�‘mc�bnlotsdqr(�‘mc�
sgd�ogxrhb‘k�k‘mcrb‘od�’bntms�ne�odcdrsqh‘mr �lnud,
ldms(�hm�sgd�rl‘kk�ghrsnqhb�bdmsqd�ne�A‘sg�’TJ(�trhmf�
lncdqm�chfhs‘k�sdbgmnknfx-�Sgd�‘hl�hr�sn�qdbnmrsqtbs�
‘�uhrt‘k�qdoqdrdms‘shnm�ne�sgd�o‘ssdqmr�ne�lnudldms�
‘mc�sgd�chfhs‘k�oqdrdmbd�hm�sgd�tqa‘m�ro‘bd�hm�nqcdq�
sn�‘bghdud�‘�adssdq�tmcdqrs‘mchmf�ne�sgd�tqa‘m�k‘mc,
rb‘od� ‘tfldmsdc� vhsg� sgd� chfhs‘k� k‘mcrb‘od-� A‘sg�
v‘r� rdkdbsdc� adb‘trd� hs� hr� l‘m‘fd‘akd� hm� rhyd� ‘mc�
sghr� l‘jdr� hs� onrrhakd� enq� sgd� rstcdmsr� sn� b‘qqx� nts�
sgd�oqnidbs�‘s�sgd�tqa‘m�rb‘kd)�ats�vhsghm�‘�vdkk�bnm,
rsq‘hmdc� ‘qd‘-� Hm� ‘cchshnm)� A‘sg� hr� ‘� sntqhrs� bhsx� sg‘s�
g‘r�l‘mx�sntqhrs�‘ssq‘bshnmr:�sghr�vhkk�l‘jd�sgd�dwdq,
bhrd�q‘sgdq�dminx‘akd�enq�sgd�rstcdmsr�‘mc�tkshl‘sdkx�
oqnlnsd� kd‘qmhmf� ‘r� ‘m� dminx‘akd� dwodqhdmbd-� Enq�
sgd� rstcdmsr� sghr� rgntkc� enql� sgd� a‘bjfqntmc� sn�
kd‘qmhmf�gnv�sn�hmsdqqnf‘sd�tqa‘m�ro‘bd�hm�qdk‘shnm�
sn� odqu‘rhud� sdbgmnknfhdr-� Ctqhmf� sghr� dwdqbhrd� sgd�
rstcdmsr� vhkk� g‘ud� f‘sgdqdc� ‘mc� oqdrdmsdc� c‘s‘)�
‘mc� vhkk� g‘ud� ‘ssdlosdc� sn� hmsdqoqds� sgd� c‘s‘-�Sghr�

vhkk� fhud� sgdl� sgd� fqntmchmf� sgdx� mddc� sn� b‘qqx�
nts� hmchuhct‘k� qdrd‘qbg� rstchdr� hm� sgd� qdl‘hmcdq� ne�
sgd�bntqrd-�?m�drrdmsh‘k�‘rodbs�ne�sghr�oqnidbs�hr�sg‘s�
sgd�rstcdmsr�bnkk‘anq‘sd�vhsghm�fqntor-�Sgd�oqnidbs�
hmunkudc� ud� fqntor� ’entq� fqntor� ne� entq� rstcdmsr�
‘mc�nmd�fqnto�ne�sgqdd�rstcdmsr(�hm�‘�bnkk‘anq‘shud�
rstcx-� Bnkk‘anq‘shnm� hm� hsrdke� hr� ‘� qddbshud� ‘bshuhsx�
hm�Rbgndm r�sdqlr-�Sgd�oqnbdrr�ne�khrsdmhmf�sn�nsgdqr�
‘mc�hmsdqm‘khrhmf�sgd�cxm‘lhbr�ne�chdqdms�qdk‘shnm,
rghor�hr�hsrdke�kd‘qmdc�sgqntfg�‘bshnm�‘mc�k‘qfdkx�‘m�
hlokhbhs� rjhkk-� Ctqhmf� sgd� oqnidbs)� sghr� ‘ood‘qdc� sn�
vnqj�udqx�vdkk)�dmbntq‘fhmf�‘�udqx�fnnc�fqnto�cx,
m‘lhbr-�Sghr� v‘r� ‘krn� rtoonqsdc� ax� K‘vrnm� ’088/()�
vgn� cqdv� ‘ssdmshnm� sn� sgd� admdsr� cdrhfmdqr� b‘m�
cdqhud�eqnl�vnqjhmf�hm�sd‘lr-�

Sgd� oqnidbs� v‘r� b‘qqhdc� nts� ctqhmf� sgd� k‘rs� 3�
vddjr� hm� sgd� lnctkd-� Hs� v‘r� rtoonqsdc� ax� sgd� enk,
knvhmf�sd‘bghmf�lncdr9�Vnqjrgnor)�kdbstqdr)�‘�dkc�
vnqj� hm� A‘sg� ‘mc� fqnto� stsnqh‘kr-�Sgd� fqntor� vdqd�
‘rrdrrdc�enql‘kkx�ax�fhuhmf�‘m�‘tchn,uhrt‘k�oqdrdm,
s‘shnm�‘s�sgd�dmc�ne�sgd�oqnidbs-

Hm�sgd�enkknvhmf�rdbshnm�H�vhkk�cdrbqhad�sgd�sd‘bg,
hmf�lncdr�sg‘s�‘qd�rtoonqsdc�ax�‘�u‘qhdsx�ne�sd‘bg,
hmf�rsxkdr�hm�lnqd�cds‘hkr9

Sgd�vnpjrgnor
Sgd� rstcdmsr� vdqd� hmsqnctbdc� sn� svn� vnqjrgnor9�
Sgd�qrs�vnqjrgno�bnudqdc�sgd�sdbgmhb‘k�‘rodbsr�ax�
hmsqnctbhmf� sgd� rstcdmsr� sn� sgd� hmrs‘kk‘shnm� ne� sgd�
chfhs‘k�rb‘m�‘ookhb‘shnmr�’hm�ntq�b‘rd�Aktdsnnsg�rb‘mr�
vhsg�‘�k‘osno()�‘mc�qtmmhmf�udqx�rl‘kk�rb‘m�sq‘hkr�enk,
knvdc� ax� dwok‘hmhmf� sgd� ld‘mhmf� ne� sgd� chdqdms�
o‘qsr�ne�sgd�rb‘m�qdrtksr-�Hs r�odqg‘or�vnqsg�ldmshnm,
hmf�sg‘s�sghr�vnqjrgno�v‘r�qtm�ax�‘�qdrd‘qbg�edkknv�
vgn� hr� hmunkudc� hm� sgd� l‘hm� qdrd‘qbg� oqnidbs� hsrdke�
eqnl� A‘sg� Bnlotsdq� Rbhdmbd� cdo‘qsldms-�Sgd� rdb,
nmc�vnqjrgno�bnudqdc�nardqu‘shnm�sdbgmhptdr�qdk,
du‘ms�sn�sgd�oqnidbs-�Sgdrd�sdbgmhptdr�‘mc�ldsgncr�
vdqd�oqdrdmsdc�ax�‘�sd‘bghmf�‘rrhrs‘ms�eqnl�sgd�LRb�
??B�bntqrd-�Sgd�vnqjrgnor�vdqd�‘bbnlo‘mhdc�ax�‘�
sq‘hmhmf�rdrrhnm�hm�nqcdq�sn�dmrtqd�sg‘s�sgd�rstcdmsr�
‘qd�‘akd�sn�b‘qqx�nts�sgd�nardqu‘shnmr�‘mc�rb‘mmhmf�
rdrrhnmr� hm� sgd�dkc� rstcx� nm� sgdhq� nvm-�WPnkd� ok‘x �
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v‘r� hmsqnctbdc�sn�gdko�dwok‘hm�chdqdms�‘rodbsr�ne�
sgd�dwdqbhrd-�?s�sghr�rs‘fd�l‘mx�rstcdmsr�dwoqdrrdc�
dkdldmsr� ne� bnmbdqm� ‘mc� tmbdqs‘hmsx� ‘rjhmf� ptdr,
shnmr�rtbg�‘r�zgnv�‘mc�vgdqd�rgntkc�vd�rs‘mc;�Vd�
cnm s�tmcdqrs‘mc�vg‘s�sghr�ld‘mr–�nq�zvd�cnm s�jmnv�
gnv�sn�bnmrsqtbs�sgd�qdk‘shnm�adsvddm�sgd�c‘s‘�bnk,
kdbsdc–-�Sghr�v‘r�dwodbsdc)�bnmrhcdqhmf�sgd�m‘stqd�ne�
sgd�dwdqbhrd�‘r�adhmf�qdrd‘qbg�a‘rdc)�sghr�ld‘ms�sg‘s�
hs� bntkc� enkknv� l‘mx� chdqdms� hmsdqoqds‘shnmr-� Sgd�
rstcdmsr� vdqd� dmbntq‘fdc� sn� o‘qshbho‘sd� ‘bshudkx�
hm�dwoknqhmf�sghr� hrrtd�‘mc�oqdrdms� sgdhq�nvm� hmsdq,
oqds‘shnmr� ‘mc� hs� v‘r� gnodc� sg‘s� sgdx� vntkc� f‘hm�
bnmcdmbd�hm�s‘bjkhmf�qdrd‘qbg�a‘rdc�oqnakdlr-�Sghr�
ne�bntqrd�q‘hrdr�nmd�ne�sgd�nkcdrs�tmqdrnkudc�odc‘,
fnfhb‘k� oqnakdlr)� vghbg� bnmbdqmr� sgd� qdk‘shnmrgho�
adsvddm� jmnvkdcfd)� sgd� jmnvdq� ‘mc� bnlhmf,sn,
jmnv9�Wcndr�nmd�kd‘qm�adrs�ax�chrbnudqhmf�nq�ax� hm,
rsqtbshnm; �Hm�nqcdq�sn�bk‘qhex�sgd�m‘stqd�ne�sgd�s‘rjr)�
H�cdbhcdc�sn�fn�vhsg�sgd�rstcdmsr�sgqntfg�‘�sq‘hmhmf�
rdrrhnm� hm� vghbg� sgdx� vntkc� bgdbj� enq� sgdlrdkudr-�
Sghr�rdrrhnm�v‘rm s�ok‘mmdc�hm�‘cu‘mbd)�ats�hs�v‘r�‘�
qdronmrd�enq�‘�mddc)�vghbg�g‘r�dldqfdc�vghkd�fnhmf�
sgqntfg�sgd�oqnbdrr�hsrdke-�Sgd�sq‘hmhmf�rdrrhnm�snnj�
ok‘bd�hm�sgd�Aqhshrg�Ltrdtl r�Fqd‘s�Bntqs�hm�Knmcnm-�
Sgd�rstcdmsr�vdqd�‘rjdc�sn�vnqj�hm�o‘hqr-�Hm�d‘bg�o‘hq�
nmd�ne�sgd�rstcdmsr�vntkc�b‘qqx�nts�nardqu‘shnmr�ne�
sgd�odnokd r�oqdrdmbd�‘mc�sgd�nsgdq�rstcdms�rgntkc�
cdsdbs� sgd� chfhs‘k� oqdrdmbd� ’Aktdsnnsg� rb‘mr()� ‘esdq�
2/�lhmtsdr�sgdx�vdqd�‘rjdc�sn�rv‘o�sgdhq�qnkdr-��Sgd�
sq‘hmhmf�rdrrhnm�v‘r�udqx�trdetk-�Fnhmf�sgqntfg�sghr�
‘bshuhsx�‘kknvdc�‘kk�rstcdmsr�sn�hmsdqqnf‘sd�‘mc�bgdbj�
enq�sgdlrdkudr�sgd�qdk‘shnm�adsvddm�vg‘s�sgdx�na,
rdqud�vhsg�sgdhq�dxdr�‘mc�vg‘s�sgdx�rb‘m�vhsg�sgdhq�
k‘osno-� Ctqhmf� sghr� rdrrhnm� sgd� rstcdmsr� vdqd� ‘akd�
sn�‘bst‘kkx�tmcdqrs‘mc�sg‘s�vg‘s�sgdx�rb‘m�nm�sgdhq�
k‘osnor�hr�‘�chfhs‘k�hmsdqoqds‘shnm�ne�sgd�oqdrdmbd�ne�
odnokd� sg‘s� b‘qqx� lnahkd� ognmdr� vhsg� sgdl� ’vhsg�
Aktdsnnsg�rds�sn�chrbnudq‘akd(-�Sghr�g‘r�gdkodc�bk‘qhex�
l‘mx�bnmbdosr�sg‘s�vdqd�‘lahftntr-

Edbstpdr
?knmfrhcd�sgd�vnqjrgnor�sgd�rstcdmsr�vdqd�fthcdc�
sgqntfg�‘�rdqhdr�ne�bnmbdosr� qdk‘sdc�sn�sgd�oqnodq,
shdr�ne�sgd�sdbgmnknfhb‘k�‘qsde‘bsr�sg‘s�‘qd�‘u‘hk‘akd�
sn� tr� ‘mc� sgd� enql� ne� hmsdq‘bshnm� ro‘bd� sgdx� rto,
onqs-�?m� hlonqs‘ms�‘rodbs�ne�sgd�chfhs‘k� hmsdq‘bshnm�
ro‘bdr)�sg‘s�sgd�rstcdmsr�vdqd�hmsqnctbdc�sn)�hr�sg‘s�
rnld� chfhs‘k� hmsdq‘bshnm� ro‘bdr� l‘o� udqx� bknrdkx�
sn� sgd� o‘ssdqm� ne� lnudldmsr� ne� odnokd� ‘r� sgdx� fn�
‘qntmc�sgd�bhsx-�Sghr�bg‘q‘bsdqhrshb�l‘jd�sgd�chfhs‘k�
hmsdq‘bshnm� ro‘bd� ‘ooqnoqh‘sd� enq� hmudrshf‘shnmr� ax�
ldsgncr�sg‘s�rstcx�lnudldms�nv-�Rstcdmsr�vdqd�
‘krn� hmsqnctbdc�sn� hrrtdr�qdk‘sdc�sn�bnmmdbshmf�sgd�
rb‘m� qdrtksr� vhsg� sgd� lnudldms� nardqu‘shnm� ‘mc�
nv� bntmsr-�Sgd� shlhmf� ne� sgdrd� kdbstqdr� v‘r� udqx�
hlonqs‘ms)�‘r�rnld�ne�sgd�rstcdmsr�vdqd�rsqtffkhmf�
vhsg�rnld�ne�sgdrd�bnmbdosr�‘mc�sgdhq�hlokhb‘shnmr-

Sgd�ydkc�vnpj�
Hm�sgd�oqnidbs�sgd�rstcdmsr�vdqd�‘rjdc�sn�l‘o�‘mc�
uhrt‘khyd� sgd� ogxrhb‘k� ‘mc� sgd� chfhs‘k� k‘mcrb‘od� hm�
sgd� bhsx� ne� A‘sg-� C‘s‘� ‘ants� odcdrsqh‘m� oqdrdmbd�
vdqd� f‘sgdqdc� hm� A‘sg� trhmf� ‘m� nardqu‘shnm,a‘rdc�
rtqudx-� C‘s‘� v‘r� qdbnqcdc� sgqntfgnts� 5� shld� rdr,
rhnmr� eqnl� 0/92/,0592/� nudq� sgd� bntqrd� ne� nmd� c‘x-�
Mhmd�chdqdms�knb‘shnmr�vdqd�rdkdbsdc�sn�odqenql�sgd�
nardqu‘shnmr-� H� rsqdrr� sgd� hlonqs‘mbd� ne� sgd� b‘qdetk�
rdkdbshnm�ne�sgd�nardqu‘shnm�‘qd‘r�hm�nqcdq�sn�dwonrd�
sgd� rstcdmsr� sn� ‘� u‘qhdsx� ne� ro‘bdr� vhsg� knv)� ldch,
tl�‘mc�ghfg�odcdrsqh‘m�nv-�Sgdrd� knb‘shnmr�vdqd�
hcdmshdc�hm�‘�oqduhntr�rstcx�’E‘s‘g�fdm-�Rbghdbj�ds�
‘k)� 1//7(-�Sgd� rstcdmsr� ’08(� vdqd� chuhcdc� hm� sn� entq�
fqntor�ne�entq�ne�’3(�‘mc�nmd�ne�’2(-�D‘bg�fqnto�v‘r�
chuhcdc� hmsn�1�rtafqntor�ne�1�rstcdmsr�odqenqlhmf�
sgd� nardqu‘shnmr� ne� sgd� odcdrsqh‘mr � oqdrdmbd� ‘mc�
sgd�rb‘m�enq�sgd�chfhs‘k�oqdrdmbd�enq�2/�lhmtsdr�hm�5�
shld� rdrrhnmr� hm� sgd� r‘ld� knb‘shnm� sgqntfgnts� sgd�
c‘x-� Sgd� nardqu‘shnmr� hm� d‘bg� knb‘shnm� hmunkudc� ‘�
o‘hq�ne�rstcdmsr�vnqjhmf�snfdsgdq�’nmd�knb‘shnm�v‘r�
bnudqdc�ax�2�rstcdmsr(:�sghr�g‘r�dmbntq‘fdc�dwoknq,
hmf�chdqdms�hcd‘r�chqdbskx�nm�sgd�rons-�Nmd�nardqudq�
odqenqldc�sgd�l‘mt‘k�odcdrsqh‘m�nardqu‘shnm�vghkd�
sgd�nsgdq�odqenqldc�sgd�chfhs‘k�nardqu‘shnm�vhsg�sgd�
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Figure 1
Data was recorded in 9 loca-
tions in Bath (left). Scanning
Bluetooth devices and count-
ing people (right)

Figure 2
A dynamic animation of the
digital fow and co-presence
in 9 locations in Bath (left).
Between 10:30 -11:00 the
highest number of devices
were scanned at location 2
and then at location 4 (right).

k‘osno-�Sgd�dkc�vnqj�v‘r�hm�o‘qshbtk‘q�udqx�rtbbdrr,
etk-�Sgd�fqnto�bnkk‘anq‘shnm�nvdc�o‘qshbtk‘qkx�vdkk)�
‘kk�rstcdmsr�vnqjdc�udqx�vdkk�sn�bnudq�sgdhq�s‘rjr- Hs�hr�
odqg‘or�vnqsg�ldmshnmhmf�svn� hlonqs‘ms� kd‘qmhmf�
ntsbnldr)�hm�qdk‘shnm�sn�sgd�lnctkd r�naidbshudr)�sg‘s�
g‘ud�dldqfdc�eqnl�sgd�vgnkd�dwdqbhrd�hm�A‘sg9�Ctq,
hmf�sgd�rb‘mmhmf�enq�sgd�chfhs‘k�oqdrdmbd)�‘mc�vgdm�‘�
cduhbd�hr�cdsdbsdc�md‘qax)�hsr�m‘ld�vhkk�ad�rgnvm�nm�
sgd�k‘osno�rbqddm-�Bnmrdptdmskx)�sgqntfg�rb‘mmhmf�
hm�chdqdms�knb‘shnmr�hm�sgd�bhsx)�rstcdmsr�vdqd�‘akd�sn�
hcdmshex�chdqdms�o‘ssdqmr�ne�lnahkd�ognmd�m‘lhmf�
bnmudmshnmr�‘mc�qdk‘sd�sgdrd�sn�sgd�oqnodqshdr�ne�sgd�
athks�dmuhqnmldms-�Enq�hmrs‘mbd)�sgd�rstcdmsr�entmc�
nts� sg‘s� ok‘bdr� vhsg� oqdcnlhm‘mskx� xntmf� odnokd�
cdlnmrsq‘sdc� q‘sgdq� hmsdqdrshmf� m‘lhmf� bnmudm,
shnmr-� Lnqdnudq)� eqnl� bnkkdbshmf� c‘s‘� nudqshld)� sgd�
rstcdmsr�vdqd�‘akd�sn�sq‘bd�odnokd r�oqnidbsdc�oqdr,
dmbd�nudq�ro‘bd�‘mc�shld-�Sgd�dwdqbhrd�l‘cd�sgdl�
‘v‘qd�ne�sgd�e‘bs�sg‘s�hs�hr�d‘rx�sn�sq‘bj�odnokd-�Sghr�
g‘r�q‘hrdc�bnmbdqmr�‘ants�sgd�rtqudhkk‘mbd�‘rodbs-�?r�
‘�qdrtks�sgd�rstcdmsr�rs‘qsdc�hcdmshexhmf�ptdrshnmr�qd,
k‘sdc�sn�oqhu‘bx�‘mc�rdbtqhsx�vhsghm�sgd�tqa‘m�ro‘bd)�
vghbg� cdlnmrsq‘sdc� ‘m� tmcdqrs‘mchmf� ne� rnld� ne�
sgd�bqhshb‘k�hrrtdr�bnudqdc�vhsghm�sgd�lnctkd-�

Mtsshmf�hs�Ukk�snfdsgdp rstcdmsr�opdrdmsUshnmr
?esdq�sgd�sqho�hm�A‘sg�sgd�rstcdmsr�vdqd�kdes�sn�vnqj�
nm� sgdhq� oqdrdms‘shnmr� ‘mc� sgd�m‘k�mchmfr-� Sgdx�
vdqd�‘rjdc�sn�ntskhmd�sgd�l‘hm�onhmsr�ne�sgdhq�‘m‘kx,
rhr�‘mc�sn�oqdrdms�sgd�l‘hm�‘qftldms�ne�sgdhq�vnqj)�
‘mc�m‘kkx� oqdrdms� ‘� lncdk� enq� sgd� uhrt‘khy‘shnm� ne��
sgd� chfhs‘k� oqdrdmbd� hm� A‘sg� ‘mc� hm� sgd� khfgs� ne� sgd�
hmenql‘shnm�sgdx�vdqd�fhudm�hm�sgd�kdbstqdr�‘mc�sgd�
vnqjrgnor-�

Sgd�oqdo‘q‘shnm�ne�sgd�oqdrdms‘shnm�v‘r�sgntfgs�
hlonqs‘ms� hm� rshltk‘shmf� sgd� rstcdmsr� sn� qddbs� nm�
sgdhq� dwodqhdmbdr� ‘mc� kd‘qmhmf� oqnbdrr� sgdx� g‘ud�
tmcdqs‘jdm-� Lnqdnudq)� sgd� rstcdmsr� g‘c� sn� vnqj�
snfdsgdq�sn�vnqj�nts�‘�vdkk�oqdo‘qdc�oqdrdms‘shnm-�
Oqdrdmshmf�sgd�vnqj�‘lnmf�sgd�stsnqr�‘mc�sgd�nsgdq�
rstcdmsr�hm�hsrdke�hr�‘�qddbshud�‘bshuhsx-�Gdqd�sgd�jdx�
b‘o‘bhsx� ctqhmf� sgd� oqdrdms‘shnm� hr� sn� khrsdm� sn� sgd�
bqhshptd)� sn� hmsdqm‘khrd� hsr� bnmrdptdmbdr� ‘mc� sn� trd�
sghr�jmnvkdcfd�sn�gdko�qdmd�sgd�oqnakdl�cdmhshnm�
‘mc�sn�m‘qqnv�sgd�q‘mfd�ne�rnktshnm�sxodr�sg‘s�mddc�
sn�ad�cdudknodc-

Sgd�rstcdmsr�kdUpmhmf�dwodphdmbd
Hm�rohsd�ne�sgd�sdbgmhb‘k�fkhsbgdr�lnrs�rstcdmsr�vdqd�
‘akd�sn�bnkkdbs�sgd�qdpthqdc�c‘s‘�‘mc�hmsdqoqds�‘�ahf�
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o‘qs�ne�hs�rtbbdrretkkx�‘mc�‘ksgntfg�sgd�rstcdmsr�g‘c�
sn�ad�nm�sgd�rsqddsr�‘mc�vnqj�sgqntfg�nts�sgd�c‘x)�
lnrs�ne�rstcdmsr�entmc�sgd�sqho�udqx�dminx‘akd-�Nmd�
ne�sgd�onrhshud�‘rodbsr�ne�sgd�sqho�v‘r�rsqdmfsgdmhmf�
sgd� rnbh‘k� anmcr� adsvddm� o‘qshbho‘msr� rhmbd� sgdx�
g‘c�bg‘mbd�sn�rnbh‘khyd�‘mc�s‘kj�‘ants�u‘qhntr�hrrtdr�
ctqhmf� sgdhq� bnkk‘anq‘shnm� ‘mc� rs‘x� hm� A‘sg-� ?s� sgd�
dmc�ne�sgd�sdql)�sgd�rstcdmsr�vdqd�‘rjdc�sn�oqnuhcd�
‘�eddc�a‘bj�hm�‘�enql�ne�‘�ptdrshnmm‘hqd�‘ants�chdq,
dms� ‘rodbsr� ne� sgd� lnctkd-� A‘rdc� nm� sghr� eddca‘bj�
‘mc�lx�nvm�nardqu‘shnmr)�sgd�enkknvhmf�dldqfdc9
Sgd� cdrhqd� sn� dmf‘fd� vhsg� sgd� rstcdmsr� ‘mc� sgd�
rdmrd�ne�chrbnudqx� hr hlonqs‘ms9�nmd�ne� sgd�‘rodbsr�
sgd� rstcdmsr� qdonqsdc� ‘r� adhmf� onrhshud� ‘ants� sgd�
lnctkd� hr�Wstsnq r� o‘rrhnm � ‘ants� sgd� snohb� ‘mc� sgd�
rdmrd�ne�sgd�dwbhsdldms�ne�chrbnudqx-�
Adhmf� nqf‘mhydc� hr� drrdmsh‘k9� Rstcdmsr� eddca‘bj� hm,
chb‘sdc� sg‘s� adhmf� nqf‘mhydc� hr� ‘� udqx� hlonqs‘ms�
rjhkk�sg‘s�‘�stsnq�mddcr�sn�ad�‘akd�sn�cdlnmrsq‘sd-� H�
adkhdud�sg‘s�sghr��onhms�v‘r�l‘hmkx�sqhffdqdc�ctd�sn�
sgd�m‘stqd�ne� sgd�dwdqbhrd�‘r�adhmf�qdrd‘qbg�a‘rdc)�
vghbg�ld‘ms�sg‘s�sgd�rstcdmsr�vdqd�mns�Wronnm,edc �
ats�q‘sgdq�dmbntq‘fdc�sn�oqdrdms�sgdhq�nvm�hmsdqoqd,
s‘shnmr-�Hm�‘cchshnm)�b‘qqxhmf�nts�sgd�oqnidbs�vhsghm�‘�
udqx�bnloqdrrdc�shld�eq‘ld�ld‘mr�sg‘s�l‘mx�hrrtdr�
drodbh‘kkx� sgd� sdbgmhb‘k� nmdr� mddc� sn� ad� chrbtrrdc�
‘mc� s‘bjkdc� hm� ‘cu‘mbd)� vghbg� v‘rm s� ‘kv‘xr� sgd�
b‘rd�ctqhmf�sghr�oqnidbs-
Rstcdmsr �eddca‘bj�hmchb‘sdc�sg‘s�sgdx�g‘ud�dminxdc�
sgd�bnkk‘anq‘shud�dudmsr�‘mc�‘bshuhshdr-�Hm�o‘qshbtk‘q)�
sgdx� mnsdc� sg‘s� hs� gdkoetk� sn� dwodqhdmbd� sgd� oqna,
kdlr�snfdsgdq�hm�‘�mnm�bnlodshshud�v‘x�rn�sg‘s�sgdx�
chc�mns�eddk�sgdx�vdqd�‘knmd�hm�mchmf�sgd�oqnakdlr�
tme‘lhkh‘q�‘mc�mns�jmnvhmf�gnv�sn�oqnbddc�‘s�qrs-�
Ehm‘kkx)�‘r�‘�stsnq�H�v‘r�jddm�sn�dmrtqd�sg‘s�‘kk�rstcdmsr�
edks�sg‘s�oqnfqdrr�v‘r�adhmf�l‘cd�ax�‘rrdrrhmf�rst,
cdmsr�oqnfqdrr��bnmshmtntrkx�‘mc�‘qq‘mfhmf�hmenql‘k�
fqnto�stsnqh‘kr-�Rstcdmsr�vdqd�‘rjdc�sn�oqdrdms�sgdhq�
Wvnqj�hm�oqnfqdrr �hm�chdqdms�rs‘fdr�sgqntfgnts�sgd�
dwdqbhrd� hm� nqcdq� sn� hcdmshex� hrrtdr� ‘mc� qdronmc� sn�
‘mx�ptdrshnm�sg‘s�mddcr�sn�ad�‘ccqdrrdc)�gnvdudq)�
sgd�k‘bj�ne�sd‘bghmf�‘mc�sdbgmhb‘k�rtoonqs)��‘s�rnld�
bqtbh‘k� lnldmsr� ctqhmf� sgd� oqnidbs)� g‘r� bqd‘sdc� ‘�

rhst‘shnm� ne�zgdbshb� rbgdctkd)� k‘bj� ne� eddca‘bj)� k‘bj�
ne� sgd� ‘u‘hk‘ahkhsx� ne� sgd� rb‘mmdqr� sn� b‘qqx� nts� sgd�
vnqj)�dsb-–
Eqnl�‘�sd‘bghmf�onhms�ne�uhdv9�Lx�‘ooqn‘bg�hm�cd,
udknohmf�‘mc�b‘qqxhmf�nts�sghr�oqnidbs�v‘r�a‘rdc�nm�
‘bshnm�qdrd‘qbg-�Hm�‘bshnm�qdrd‘qbg�hs�hr�q‘sgdq�ch…btks�
‘mc� mns� nesdm� oqnctbshud� sn� rdo‘q‘sd� nts Woq‘bshbd �
eqnl�Wqdrd‘qbg :� d‘bg� eddcr� hmsn� sgd� nsgdq-� ?� l‘inq�
‘cu‘ms‘fd�hr�sg‘s�‘bshnm�qdrd‘qbg�ndqr�‘m�noonqst,
mhsx�enq�sd‘bgdqr�rxrsdl‘shb‘kkx�sn hmmnu‘sd�‘mc�sgdm�
qddbs�nm�oq‘bshbd)�hm�‘�rohq‘k�v‘x�sg‘s�b‘m�kd‘c�ansg�
sn�bnmrnkhc‘shnm�‘mc�hmmnu‘shnm�’Bnv‘m�‘mc�Bqdld)�
1//4(- Hm�sgd�enkknvhmf�H� hcdmshex�rnld�ne�sgd�hrrtdr�
sg‘s�vdqd�q‘hrdc�ctqhmf�lx�nardqu‘shnmr�ne�sgd rst,
cdmsr�fnhmf�sgqntfg�sgd�dwdqbhrd�‘mc�lx�qddbshnmr�
nm�sgdhq�kd‘qmhmf�dwodqhdmbd-

Chrbtrrhnm-�odcUfnfhbUk�hrrtdr

Sgd�bnlotsdp�Ur�U�kdUpmhmf�snnk
Hmsdfq‘shmf�sgd�bnlots‘shnm�‘mc�chfhs‘k�ldch‘�hmsn�
sgd� ‘qbghsdbstq‘k� sd‘bghmf� q‘hrdr� dctb‘shnm‘k� hrrtdr�
ne�gnv�sn�hmetrd�sgd�bnlotsdqr�hmsn�sgd�oqnbdrr-�Hm�
sgd� LRb� ??B� sgd� bnlotsdq� hr� ‘� bqhshb‘k� bnlonmdms�
ne�sgd�kd‘qmhmf�dwodqhdmbd-�Sgd�CRR�lnctkd)�enq� hm,
rs‘mbd)� hmudrshf‘sdr� sgd� bnlokdw� qdk‘shnm� adsvddm�
sdbgmnknfx�‘mc�hsr�hmsdq‘bshnm�vhsg�sgd�rnbh‘k)�dmuh,
qnmldms‘k�‘mc�ro‘sh‘k�bnmsdws� hm�vghbg� hs�nodq‘sdr-�
?� qdbtqqhmf� sgdld� enq� ld� hr� sn� dwoknqd� onsdmsh‘k�
sd‘bghmf� ‘ooqn‘bgdr� sg‘s� vntkc� gdko� rstcdmsr� tm,
cdqrs‘mc� sghr� bnlokdwhsx� vhsghm� ‘m� dunkuhmf� dkc�
ne� jmnvkdcfd� nm� sgd� btsshmf� dcfd� ne� sgd� qdrd‘qbg-�
?m�hlonqs‘ms�‘rodbs�ne�sgd�oqdrdmsdc�sd‘bghmf�‘o,
oqn‘bg�hr�sg‘s�rstcdmsr�‘qd�dmbntq‘fdc�sn�ad�‘bshud�
o‘qshbho‘msr� hm� rg‘ohmf� sgd� kd‘qmhmf� dwodqhdmbd-�
Sgd�oqdlhrd� hr�sg‘s�‘ookxhmf�‘�oqnidbs�a‘rdc�kd‘qm,
hmf� sg‘s� hr� b‘qqhdc� nts� hm� sgd� qd‘k� vnqkc� ’ne� odnokd)�
ro‘bd�‘mc�sdbgmnknfx(�vhkk�gdko�rstcdmsr�sghmj�lnqd�
bqhshb‘kkx)� hmrsd‘c� ne� qdkxhmf� nm� o‘rrhmf� drs‘akhrgdc�
tmcdqrs‘mchmf�‘mc�jmnvkdcfd-�Gnvdudq)�vd�rgntkc�
ad� ‘v‘qd� ne� onsdmsh‘k� dctb‘shnm‘k� qhrj� Bgqhrshd� ‘mc�
Edqcnr�’1//3(�mnsdc�sg‘s�vgdm�nmd�rddjr�sn�hloqnud�
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kd‘qmhmf�trhmf�chfhs‘k�ldch‘)�sgd�onsdmsh‘k�enq�‘�q‘ch,
b‘kkx�chdqdms)�lnqd�hmmnu‘shud�odc‘fnfx�g‘r�sn�ad�
dwoknqdc� hm� ‘cchshnm� sn� sgd� etmc‘ldms‘k� ptdrshnmr�
sg‘s� ‘qd� ‘rjdc� vhsghm� sgd� sq‘chshnm‘k� dctb‘shnm-�
zFnnc� odc‘fnfx� b‘m� hmenql� ‘mc� ad� rtoonqsdc� ax�
fnnc�HS-�Onnq�odc‘fnfx�b‘m�rtaudqs�sgd�udqx�onhms�ne�
trhmf�fnnc�HS-�?�bnlahm‘shnm�ne�a‘c�odc‘fnfx�‘mc�
a‘c�HS� hr�‘�chr‘rsdq�enq�sgd�etstqd�ne�rstcdmsr � kd‘qm,
hmf�hm�fdmdq‘k�‘mc�‘qbghsdbstqd�hm�o‘qshbtk‘q–-�Ctqhmf�
sgd�CRR�oqnidbs)�enq�hmrs‘mbd)�rnld�rstcdmsr�k‘bjdc�
sgd�qdpthqdc�sdbgmhb‘k�rjhkkr)�‘mc�sgdqdenqd�sgdx�vdqd�
q‘sgdq�rsqtffkhmf�vhsg�sgd�snnkr�‘r�noonrdc�sn�adhmf�
‘akd�sn�b‘qqx�nts�hmsdqdrshmf�hmudrshf‘shnmr-�Hm�‘mshbh,
o‘shnm�ne�sghr�vd�g‘c�fhudm ‘�mtladq�ne�oqdkhlhm‘qx�
vnqjrgnor� nm� sgd� sdbgmnknfx� sn� fhud sgd� rstcdmsr�
sgd� qdpthqdc� a‘bjfqntmc� rjhkkr� ats� rnld� rstcdmsr�
qdpthqdc�lnqd-�Hcd‘kkx�vgdm�rstcdmsr�adbnld�qd‘kkx�
rstbj� vd� rgntkc� ad� ‘akd� sn� hmsdqudmd� ‘mc� oqnuhcd�
fthc‘mbd� ‘mc� ‘cuhbd� hmbktchmf� enq� ‘kk� o‘qsr� hmbktc,
hmf�sgd�sdbgmhb‘k�nmdr-�Vd�vhkk�mddc�sn� hloqnud�nm�
sghr�mdws�xd‘q-�?r�‘�etstqd�cdudknoldms)�sgd�rstcdmsr�
vntkc�mddc�sn�kd‘qm�sgd�qdk‘sdc�chfhs‘k�ldch‘�snnkr�
hm�‘cu‘mbd)�rn�sg‘s�ax�sgd�shld�sgdx�rs‘qs�sgd�oqnidbs�
sgdx� vhkk� ad� b‘o‘akd� ne� trhmf� sgd� bnlotsdq� enq� sgd�
dmpthqx��‘mc�dwoknq‘shnm�‘mc�sghr�vhkk�‘kknv�sgd�rst,
cdmsr�sn�enbtr�nm�sgd�dmpthqx�hsrdke-�

SdUbghmf�Umc�pdrdUpbg
Sgdqd�g‘r�addm�hmsdqok‘x�adsvddm�lx�qdrd‘qbg�‘mc�
lx�sd‘bghmf:�‘m�hmsdqdrshmf�‘rodbs�ne�sgd�‘ooqn‘bg�H�
oqdrdmsdc�’‘mc�‘krn�‘�bg‘kkdmfd(�hr�sg‘s�hs�v‘r�cdqhudc�
eqnl�lx�btqqdms�qdrd‘qbg�‘bshuhshdr�vhsghm�‘m�nmfn,
hmf� qdrd‘qbg� oqnidbs� sg‘s� hmudrshf‘sdr� sgd� qdk‘shnm�
adsvddm�odnokd)� sdbgmnknfx)�‘mc�ro‘bd-�Lx�sd‘bg,
hmf�‘ooqn‘bg�aktqqdc�sgd�khmd�adsvddm�qdrd‘qbg�‘mc�
sd‘bghmf�‘mc�sgd�rstcdmsr�vdqd�‘bshudkx�hmunkudc�hm�‘�
qdrd‘qbg�oqnidbs-�Sghr�v‘r�u‘kt‘akd�adb‘trd�hs�g‘r�dm,
bntq‘fdc�sgd�rstcdmsr�sn�dwoknqd�‘mc�oqdrdms�sgdhq�
nvm�hmsdqoqds‘shnmr)�vghbg�v‘r ‘m�drrdmsh‘k�o‘qs�ne�
sgd�vgnkd�oqnbdrr-�Gnvdudq)�sd‘bghmf�‘mc�qdrd‘qbg�
l‘x�qdpthqd�chdqdms�jhmcr�ne�ro‘bdr�‘mc�sgdx�l‘x�
mns�rdqud�sn�dmg‘mbd�d‘bg�nsgdq-�Pdrd‘qbg�bnmrhrsr�
hm� sgd� chrbnudqx� nq� bqd‘shnm� ne� mdv� jmnvkdcfd�

vgdqd‘r� sd‘bghmf� hr� sgd� o‘rrhmf� nm� ne� drs‘akhrgdc�
tmcdqrs‘mchmf�’Pnvk‘mc)�1//5(-�Cq‘vhmf�nm�lx�dw,
odqhdmbd� hm� rdsshmf� to� sgd� CRR� oqnidbs)� ‘mc� g‘uhmf�
fnmd�sgqntfg�sgd�dwodqhdmbd�‘mc�sgd�rsqtffkd�vhsg�
sgd� u‘qhntr� u‘qh‘akdr� ne� sgd� sd‘bghmf� naidbshudr� ur-�
sgd�qdrd‘qbg�‘fdmc‘�‘mc�sgd�shld�‘mc�atcfds�bnm,
rsq‘hmsr-�Sghr�q‘hrdr�sgd� hrrtd�ne�sgd�dwsdms�sn�vghbg�
lx�qdrd‘qbg�bntkc�‘mc�rgntkc�Whmenql �lx�sd‘bghmf-�
H� ‘qftd� sg‘s� tmcdqrs‘mchmf� sgd� qnkd� ne� chrbnudqx� hm�
kd‘qmhmf�vhsghm�sgd�CRR�lnctkd)�vghbg�dwoknqdr�‘m�
dunkuhmf�dkc�nm�sgd�btsshmf�dcfd�ne�sgd�qdrd‘qbg)�hr�
udqx�bqtbh‘k�‘mc�gdmbd�sd‘bghmf�‘mc�kd‘qmhmf�b‘m�ad�
ltst‘kkx�dmg‘mbhmf�qdrd‘qbg-�zHe�chrbnudqx�hr�‘m�hl,
onqs‘ms�‘rodbs ne�kd‘qmhmf)�‘r�hs�hr�ne�qdrd‘qbg)�sgdm�hs�
bntkc�rdqud�sn�khmj�sd‘bghmf�‘mc�qdrd‘qbg9�sgd�ro‘bd�
enq�chrbnudqx�bntkc�ad�‘�qdpthqdldms�ne�d‘bg–�’Pnv,
k‘mc)�1//5(-�

AnkkUanpUshnm
G‘uhmf� ldmshnmdc� oqduhntrkx� sgd� onrhshud� ‘rodbsr�
ne� bnkk‘anq‘shnm)� hs� hr� drrdmsh‘k� sn� ldmshnm� ‘krn� sgd�
cq‘va‘bjr-�?�fqnto�ne�rstcdmsr�bnmrhrsr�ne�l‘mx�hm,
chuhct‘kr�‘kk�ne�vgnl�g‘ud�hlonqs‘ms�hcd‘r�sn�rg‘qd�
‘mc� qnkdr� sn� ok‘x� ‘mc� sghr� l‘x� oqnlnsd� qddbshud�
kd‘qmhmf-�Gnvdudq)�hs�hr�hlonqs‘ms�sn�rsqhjd�‘�a‘k‘mbd�
adsvddm� sgd� mddc� sn� hmbqd‘rd� bnkk‘anq‘shnm� vhsghm�
sgd�fqnto�‘f‘hmrs�sgd�rhfmhb‘mbd�ne�hmchuhct‘k�rst,
cdms� cdudknoldms-� Eqnl� lx� nardqu‘shnmr� ne� sgd�
fqnto�cxm‘lhbr)�H�entmc�sg‘s�vhsghm�chdqdms�fqntor�
sgd�bnlotsdq�qdk‘sdc�s‘rjr�’d-f-�lncdkhmf�‘mc�uhrt,
‘khy‘shnm(�vdqd�b‘qqhdc�nts�ax�nmd�’nq�hm�rnld�b‘rdr�
svn�rstcdmsr(�sg‘s�lnqd�sdbgmhb‘kkx�‘cdos�sgdm�nsg,
dqr-�Sghr�g‘r�kdc�sn�sgd�chuhrhnm�ne�k‘anq�‘mc�‘r�‘�qdrtks�
mns�dudqx�rstcdms�g‘c�sgd�bg‘mbd�sn�ad�dwonrdc�sn�
sgd� r‘ld� kd‘qmhmf� dwodqhdmbd-�Vd� vhkk� mddc� sn� hl,
oqnud�nm�sghr�mdws�xd‘q-�

Anmbktrhnm

Mdv�sdbgmnknfhdr�‘mc�ldsgncnknfhdr�‘qd�bnmrs‘ms,
kx� adhmf� hmbnqonq‘sdc� hmsn� ‘qbghsdbstq‘k� oq‘bshbd�
‘mc� dctb‘shnm-� Sgdrd� oqnuhcd� snnkr� sg‘s� oqnlnsd�
mdv� lncdr� ne� dmf‘fdldms� vhsg� nkcdq� ptdrshnmr-�
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Gnvdudq)�sgdqd�‘qd�hrrtdr�‘mc�qhrjr�hmgdqdms�hm�rtbg�
‘cnoshnmr-�?lnmf�sgdrd�hr�sgd�onrrhahkhsx�sg‘s�rnld�
ne� sgd� ld‘mr� ne� qdoqdrdmshmf� ‘mc� bnlltmhb‘shmf�
jmnvkdcfd� sg‘s� ‘qd� o‘qshbtk‘q� sn� ‘qbghsdbstqd� l‘x�
ad�knrs�nq)�bnmudqrdkx)�sg‘s�sgd�onsdmsh‘k�ne�mdv�sdbg,
mnknfhdr�l‘x�mns�ad�etkkx�cdudknodc-
Hm�sghr�o‘odq�H�g‘ud�oqdrdmsdc�lx�‘ooqn‘bg�hm�sd‘bg,
hmf�sgd�lnctkd�WChfhs‘k�Ro‘bd�‘mc�Rnbhdsx �‘r�o‘qs�ne�
sgd�LRb�??B�bntqrd�‘s�TBK-�Sghr�‘ooqn‘bg�hr�hmrohqdc�
ax� sgd� cdrhfm� rstchn� btkstqd)� ‘mc� v‘x� ne� sghmjhmf)�
vghbg� hmsdfq‘sdr� sgd� sgqdd�dmuhqnmldmsr�ne9� sd‘bg,
hmf)�chrbnudqx�’qdrd‘qbg()�‘mc�‘ookhb‘shnm�’oq‘bshbd(-

H�oqdrdmsdc�‘m�‘ssdlos�sn�cq‘v�‘ssdmshnm�sn�sgd�
onrrhahkhshdr� ‘mc� qhrjr� ndqdc� ax� sgd� hmsdfq‘shnm� ne�
mdv�sdbgmnknfhdr�hmsn�sgd�‘qbghsdbstq‘k�sd‘bghmf�hm�‘�
lnctkd�sg‘s�dwoknqdr�sgd�qdk‘shnmrgho�vhsg�sdbgmnk,
nfx)� ro‘bd� ‘mc� odnokd-�Sgd� vnqj� oqdrdmsdc� hm� sghr�
o‘odq� q‘hrdr� sgd� ptdrshnm� sn� vg‘s� dwsdms� qdrd‘qbg�
b‘m�‘mc�rgntkc�Whmenql �sd‘bghmf-�H�chc�mns�sghmj�lx�
qdrd‘qbg�vnqj�rgntkc�ad�bnlokdsdkx�chunqbdc� eqnl�
lx�sd‘bghmf�vnqj-�H�adkhdud�sg‘s�hs�vntkc�ad�‘�u‘kt,
‘akd� dwodqhdmbd� enq� sgd� rstcdmsr� sn� ad� hmunkudc� hm�
‘� khud� qdrd‘qbg�oqnidbs-�Enq� sgd�rstcdmsr� sghr�ld‘ms�
sg‘s� sgdx� vdqd� ‘akd� sn� dwodqhdmbd� qrs� g‘mc� sg‘s�
sgdhq� stsnqr� vdqd� ‘krn� nm� ‘� kd‘qmhmf� btqud� vhsg� qd,
rodbs�sn�sgd�mdv�sdbgmnknfx-�Sd‘bghmf�hm�sgd�enql�ne�
‘�qdrd‘qbg�kdc�oqnidbs�v‘r�rtbbdrretk� hm�lddshmf�hsr�
fn‘kr�ne�rshltk‘shmf�sgd�rstcdmsr�sn�qddbs�nm�chdq,
dms�‘rodbsr�ne�sgd�qdk‘shnm�adsvddm�sdbgmnknfx�‘mc�
sgd� athks� dmuhqnmldms-� Duhcdmbd� ne� sghr� b‘ld� eqnl�
sgdhq�qdonqs�nm)�enq�hmrs‘mbd)�hrrtdr�qdk‘sdc�sn�oqhu‘bx�
‘mc�rdbtqhsx�vhsghm�sgd�tqa‘m�ro‘bd)�vghbg�cdlnm,
rsq‘sdc�‘rodbsr�ne�‘v‘qdmdrr�‘mc�bqhshb‘k�sghmjhmf-

Sghr�dwodqhdmbd�g‘r�onrdc�‘�qdv‘qchmf�noonqst,
mhsx�‘mc�‘krn�bg‘kkdmfdr�‘mc�chkdll‘r-�Nmd�ne� sgd�
hmsdqdrshmf� ‘rodbsr� sg‘s� tmenkc� ctqhmf� b‘qqxhmf� nts�
sgd�oqnidbs�hr�sg‘s�sgd�‘rrtloshnm�sg‘s�stsnqr�‘bs�‘r�
jddodqr�‘mc�chrsqhatsnq�ne�jmnvkdcfd�v‘r�mn�knmfdq�
u‘khc-�Sgd�sd‘bghmf�dwdqbhrd�aktqqdc�sgd�khmd�adsvddm�
sd‘bghmf�‘mc�qdrd‘qbg�‘r�sgd�rstcdmsr�vdqd�‘bshudkx�
hmunkudc� hm� ‘� qdrd‘qbg� oqnidbs� sgdlrdkudr-�Sghr� g‘r�
oqnudc�sn�ad�udqx�u‘kt‘akd�‘r�hs�g‘r�e‘bhkhs‘sdc�‘bshud�
dwbg‘mfd� ne� hcd‘r)� oqnlnshmf� bqd‘shud� dwoknq‘shnm)�

‘mc�oqnuhchmf�‘�bnkk‘anq‘shud�kd‘qmhmf�dmuhqnmldms�
vhsg� rg‘qdc� qdronmrhahkhsx-� ?mnsgdq� hmsdqdrshmf� hr,
rtd� sg‘s� v‘r� ghfgkhfgsdc� ctqhmf� b‘qqxhmf� nts� sgd�
oqnidbs� hr� qdk‘sdc� sn� fqnto� vnqj� ‘mc� bnkk‘anq‘shnm)�
vghbg�l‘x�oqnuhcd�‘cu‘ms‘fdr�ats�‘krn�cq‘va‘bjr-�
?kk�sgdrd�‘rodbs�l‘cd�kd‘qmhmf�odqg‘or�q‘sgdq�bg‘k,
kdmfhmf�ats�‘krn�lnqd�dminx‘akd-

?r� o‘qs� ne� ntq� nmfnhmf� vnqj� hr� cdudknohmf� sgd�
btqqhbtktl�vhsghm�sgd�lnctkd�hm�o‘qshbtk‘q�‘mc�vhsg,
hm�sgd�k‘qfdq�bnmsdws�ne�cdudknohmf�sgd�btqqhbtktl�‘s�
sgd�vgnkd�LRb�oqnfq‘lld hm�fdmdq‘k-�Nmd�ne�sgd�ahf�
bg‘kkdmfdr�hm�cdudknohmf�btqqhbtk‘�hr�sn�dmrtqd�sg‘s�
sgd�sgqdd�cnl‘hmr�’jmnvkdcfd)�‘bshnm�‘mc�rdke (�‘qd�
‘cdpt‘sdkx�qdoqdrdmsdc�‘mc�lnqd� hlonqs‘mskx�sg‘s�
‘qd�rt…bhdmskx�hmsdfq‘sdc�’A‘qmdss�ds�‘k)�1//0(-�

Gnv� b‘m� vd� adrs� ots� snfdsgdq� ‘� btqqhbtktl�
dwodqhdmbd�sg‘s�vhkk�dm‘akd�tr�sn�‘bghdud�ntq�‘hlr;�
?mc� gnv� vhkk� vd� du‘kt‘sd� vgdsgdq� ntq� btqqhbtktl�
hr� vnqjhmf;� Bnmrhcdq‘akx� lnqd� hmudrshf‘shnmr� ‘mc�
cddodq� qddbshnmr� ‘qd� qdpthqdc� hm� nqcdq� sn� ‘ccqdrr�
sghr�ptdrshnm�‘mc�tkshl‘sdkx�gdko�hmenql�‘�sqtkx�dm,
f‘fhmf�‘mc�hmrohqhmf�kd‘qmhmf�dmuhqnmldms�sg‘s�vhkk�
adssdq�oqdo‘qd�cdrhfmdqr�‘mc�‘qbghsdbsr� enq�‘m�dudq�
bg‘mfhmf�vnqkc�vhsghm�sgd�chfhs‘k�?fd-

:bjmnvkdcfdldms

Sgd�‘tsgnq�vntkc�khjd�sn�‘bjmnvkdcfd�sgd�dnqsr�ne�
sgd�LRb�??B�rstcdmsr�ne�sgd�1//5,6�bngnqs-�Sg‘mjr�
sn�U-�jnrs‘jnr)�B-�Lnssq‘l�‘mc�?-�Stqmdq�‘mc�?-�Odmm�
enq� sgdhq� bnmsqhatshnm-� Sgd� CRR� oqnidbs� hr� o‘qsh‘kkx�
etmcdc�ax�Bhsxv‘qd�’�DO.B436572.0(-��

Pdedpdmbdr

A‘qmdss)�P-)�O‘qqx)�F-�‘mc�Bn‘sd)�J-9�1//0)�Bnmbdost‘khrhmf�
btqqhbtktl� bg‘mfd-�Sd‘bghmf� hm� Ghfgdq� Dctb‘shnm)�
5’3()�Pntskdcfd-

Bnv‘m)� I-� J-� ‘mc� Bqdld)� O-9� 1//4)� Oddq� ‘rrdrrldms� nq�
oddq�dmf‘fdldms;�Rstcdmsr�‘r�qd‘cdqr�ne�sgdhq�nvm�
vnqj)� K?SHRR9� Kd‘qmhmf� ‘mc�Sd‘bghmf� hm� sgd� Rnbh‘k�
Rbhdmbdr)�1’1()�C‘mhrg�Tmhudqrhsx�ne�Dctb‘shnm-

Bgqhrshd)�L-�‘mc�Edqcnr)�E-9�1//3)�Sgd�ltst‘k� hlo‘bs�ne�
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dctb‘shnm‘k�‘mc�sdbgmnknfhdr9�Athkchmf�‘�odc‘fnfx�
ne� d,kd‘qmhmf)� Intqm‘k� ne� Hmenql‘shnm� Sdbgmnknfx�
Hlo‘bs)�3’0(-

E‘s‘g� fdm-� Rbghdbj)� ?-)� Odmm)� ?-)� N Mdhkk)� D-9� 1//7)� L‘o,
ohmf)� rdmrhmf� ‘mc� uhrt‘khrhmf� sgd� chfhs‘k� bn,oqdr,
dmbd� hm�sgd�otakhb�‘qdm‘)� hm�oqnbddchmfr�CCRR�/7)�
Roqhmfdq)�Dhmcgnudm)�Sgd�Mdsgdqk‘mcr-

Jnka)� C-9� 0873)� Dwodqhdmsh‘k� Kd‘qmhmf9� Dwodqhdmbd� ‘r� ‘�
Rntqbd�ne�Kd‘qmhmf�‘mc�Cdudknoldms)�Oqdmshbd�G‘kk)�
Mdv�Idqrdx-

K‘vrnm)�A-9�088/)�Gnv�cdrhfmdqr�sghmj9�sgd�cdrhfm�oqn,
bdrr�cdlxrshdc)�Atssdqvnqsg)�Knmcnm-

Pnvk‘mc)� R-9� 1//5)� Sgd� Dmpthqhmf� Tmhudqrhsx)� Lhksnm�
Jdxmdr9�Nodm�Tmhudqrhsx�Oqdrr.Rnbhdsx�enq�Pdrd‘qbg�
hm�Ghfgdq�Dctb‘shnm-

Rbgndm)� C-� ?-9� 0874)�Sgd� cdrhfm� rstchn9� ‘m� dwoknq‘shnm�
ne�hsr�sq‘chshnmr�‘mc�onsdmsh‘kr)�PHA?�Otakhb‘shnmr�enq�
PHA?�Athkchmf�Hmctrsqx�Sqtrs)�Knmcnm-

Rmncfq‘rr)�?-�‘mc�Bnxmd)�P-9�1//5)� Hmsdqoqds‘shnm�hm�‘q,
bghsdbstqd9� cdrhfm� ‘r� v‘x� ne� sghmjhmf)� Pntskdcfd)�
Knmcnm-

U‘tfg‘m)� K-)� G‘mrnm)� I-� ‘mc� Bnmqnx� C‘ksnm)� P-9� 1//6)�
Sd‘bghmf�Ro‘bd�Rxms‘w�sgqntfg�qddbshud�oq‘bshbd)�
hm�Rhwsg�Hmsdqm‘shnm‘k�Ro‘bd�Rxms‘w�Rxlonrhtl)�Hr,
s‘matk)�Stqjdx-
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