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.:OPN.?P
Fk qefp mZmbo' tb pelt qeZq mblmib cobnrbkqiv obqrok ql 
mobsflrpiv(sfpfqba obdflkp tfqefk qebfo al]rjbkqp' Zka 
qeZq p]olii[Zop ]Zk [b bkeZk]ba ql bZpb qefp qZph) Tb
ZkZivpba ./- aZvp lc Z]qfsfqv ildp colj Jf]olplcq Tloa 
Zka >al[b ObZabo) Lro ZkZivpfp peltp qeZq obdflk 
obsfpfqZqflk fp Z ]ljjlk Z]qfsfqv qeZq ]Zk [b prmmloqba 
tfqe obiZqfsbiv peloq ob]bk]v ifpqp) Qefp bpqZ[ifpebp Zk 
bjmfof]Zi clrkaZqflk clo qeb abpfdk lc Zk bkeZk]ba 
p]olii[Zo ]lkqZfkfkd pWolhhUTo iTogp qeZq ebimp mblmib
obqrok ql mobsflrpiv sfpfqba al]rjbkq obdflkp) Qtl 
]lkqoliiba bumbofjbkqp pelt qeZq p]olii[Zo jZohp 
ab]obZpb obsfpfqZqflk qfjb' Zka qeZq Z iZodb krj[bo lc 
jZohp ]Zk [b rpba bccb]qfsbiv) Tb qebk abpfdk Zk 
bkeZk]ba Cllqmofkqp p]olii[Zo qeZq prmmloqp obsfpfqZqflk 
tfqe pbsboZi cbZqrobp' fk]irafkd p]olii[Zo jZohp Zka jZoh
qerj[kZfip) Qtl croqebo bumbofjbkqp pelt qeZq qeb 
Cllqmofkqp p]olii[Zo tZp cobnrbkqiv rpba Zka pqolkdiv 
mobcbooba lsbo qoZafqflkZi p]olii[Zop)

.rqelo Gbvtloap(
Al]rjbkq obsfpfqZqflk' obZa tbZo' p]oliifkd) 

.?I ?hWppfcfYWqflk Gbvtloap(
E)2) FkclojZqflk fkqbocZ]bp Zka mobpbkqZqflk7 Rpbo 
fkqbocZ]bp %FkqboTWqflk pqvhbp' pWobbk abpfdk&)

FKPNLAR?PFLK
P]olii[Zop Zob Z cZjfifZo tfadbq ]ljjlk ql doZmef]Zi rpbo 
fkqbocZ]bp' Zka eZsb [b]ljb Z pqZkaZoa faflj clo sfbt
kZsfdZqflk tfqefk al]rjbkqp) Qebv Zob ]ljmZ]q Zka 
]lk]bmqrZiiv pfjmib' vbq mltbocri' molsfafkd rpbcri 
fkclojZqflk Z[lrq qeb sfbtmloq–p il]Zqflk Zka buqbkq fk Z 
iZodbo fkclojZqflk pmZ]b) Fk mZoqf]riZo' qeb p]olii qerj[–p 
pmZqfZi ]rb ]Zk ebim obsfpfqTqflk } obqrokfkd ql mobsflrpiv 
sfpfqba al]rjbkq obdflkp) Clo buZjmib' Z rpbo jZv hklt 
qeZq öjlsfkd qeb qerj[ olrdeiv clro(cfcqep lc qeb tZv 
altk tfii [ofkd jb ql qeb Obpriqp pb]qflk¨) 

Eltbsbo' oZmfa Zka bccb]qfsb obsfpfqZqflk abmbkap lk 
mblmib eZsfkd Zqqbkaba ql qeb qerj[–p il]Zqflk arofkd 
mobsflrp sfpfqp' objbj[bofkd fq' Zka obmolar]fkd fq 
Z]]roZqbiv) Lkb lo jlob lc qebpb Z]qfsfqfbp ]Zk cZfi) Fk 
qebfo ]ljmZofplk lc kZsfdZqflk fk mZmbo Zka bib]qolkf] 
al]rjbkqp L–EZoZ Zka Pbiibk X/2Y l[pbosba qeZq mblmib 
rpb cfkdbop ql jZoh al]rjbkq obdflkp fk mZmbo al]rjbkqp
clo bZpv obqrok' Zka qeZq bnrfsZibkq jbqelap Zob iZ]hfkd
tebk p]oliifkd) Qebv ]lk]irab qeZq p]oliifkd fp 
öfoofqZqfkdiv pilt Zka afpqoZ]qfkd¨ Zka qeZq mblmib kbba 
önrf]hbo' jlob bccloqibpp kZsfdZqflk¨ X/2Y' md) 01.) 

Lkb tZv ql fjmolsb prmmloq clo obsfpfqZqflk fp [v 
Zrdjbkqfkd qeb p]olii[Zo obdflk tfqe pWolhhUTo iTogp) 
Pr]e jZohp Zob klq Z kbt fabZ) :qqofUrqb!iTmmba 
pWolhhUTop' mZqbkqba fk .66- X0.Y' rpba ]lilroba jZohp fk 
qeb p]olii[Zo ql aoZt Zqqbkqflk ql pZifbkq molmboqfbp8 
p]olii[Zop Zob tbii(prfqba ql peltfkd qefp fkclojZqflk' Zp 
qebv molsfab Zk lsbosfbt lc qeb bkqfob al]rjbkq) Efii bq 
Zi) X.5Y rpba Z pfjfiZo ZmmolZ]e ql abklqb qeb obTa tbTo
qeZq l]]rop tfqe rpb } qeb jZohp mloqoZv elt lcqbk 
pb]qflkp lc qeb al]rjbkq eZsb [bbk obZa) Eltbsbo' qebfo 
cl]rp tZp lk peltfkd efpqlov lc rpb' klq lk prmmloqfkd 
obsfpfqZqflk) 

ObZa(tbZo jZohp lk qeb p]olii[Zo lccbo Z ifdeqtbfdeq 
jbqela clo fjmolsfkd al]rjbkq obsfpfqZqflk ]ljmZoba ql 
qoZafqflkZi p]oliifkd7 Z jZoh peltp Z mboplk tebob qebv 
eZsb [bbk' Zka molsfabp Z kZsfdZqflk ]rb ql ebim qebj
nrf]hiv obqrok ql qeZq pmlq) Eltbsbo' qeb fabZ eZp klq 
]Zrdeq lk' Zka tb Zob rkZtZob lc Zkv pvpqbj ]roobkqiv 
rpfkd fq %Ziqelrde p]olii[Zo jZohp Zob [b]ljfkd ]ljjlk 
fk FABp clo jZohfkd ]lab boolop lo ]ljjbkqp&)

Tb [bifbsb qeb mllo Zalmqflk lc obZa(tbZo p]olii[Zop fp 
arb ql Z iZ]h lc hkltibadb Z[lrq elt obsfpfqZqflk l]]rop 
fk qeb obZi tloia' elt [bpq ql abpfdk pr]e Z p]olii[Zo' Zka 
qeb mlqbkqfZi [bkbcfqp Zka eZojp lc rpfkd fq fk obZifpqf] 
pvpqbjp) @lkpbnrbkqiv' tb ]lkar]qba pbsboZi 
fksbpqfdZqflkp ql Zaaobpp qebpb hkltibadb dZmp) 

.' Elt al mblmhb obsfpfq alWribkq hlWTqflkp  Tka Tob 
Wroobkq qllhp tbhh rpba9 Tb ZkZivpba ildp colj Z ./-
aZv ilkdfqrafkZi pqrav lc al]rjbkq kZsfdZqflk fk 
Jf]olplcq Tloa Zka >al[b ObZabo' Zka aoZt qeobb 
jZfk ]lk]irpflkp7 qeZq obdflk obsfpfqZqflk fp cobnrbkq' 
qeZq ]roobkq obsfpfqZqflk qllip lqebo qeZk qeb klojZi 

Mbojfppflk ql jZhb afdfqZi lo eZoa ]lmfbp lc Zii lo mZoq lc qefp tloh clo 
mboplkZi lo ]iZppollj rpb fp doZkqba tfqelrq cbb molsfaba qeZq ]lmfbp Zob 
klq jZab lo afpqof[rqba clo molcfq lo ]ljjbo]fZi ZasZkqZdb Zka qeZq 
]lmfbp [bZo qefp klqf]b Zka qeb crii ]fqZqflk lk qeb cfopq mZdb) Ql ]lmv 
lqebotfpb' lo obmr[ifpe' ql mlpq lk pbosbop lo ql obafpqof[rqb ql ifpqp' 
obnrfobp moflo pmb]fcf] mbojfppflk Zka,lo Z cbb)
?EF /--6  >mofi 1}6' /--6' ?lpqlk' JA' RP>)
@lmvofdeq /--6 >@J  645(.(3-225(/13(4,-6,-1)))$2)--)
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p]olii[Zo Zob rpba sbov ifqqib' Zka qeZq peloq ob]bk]v ifpqp 
]Zk ]lkqZfk jlpq il]Zqflkp qeZq mblmib tfii obsfpfq) 

/' ?Tk pWolhhUTo iTogp fimolsb obsfpfqTqflk  Tka elt 
iTkv iTogp pelrha Ub rpba9 Tb ]lkar]qba qtl 
bumbofjbkqp ql qbpq qeb mboclojZk]b lc Zaafkd jZohp 
fkql qeb p]olii[Zo) Lkb pqrav abjlkpqoZqbp qeZq jZohp 
]Zk ab]obZpb obsfpfqZqflk qfjb8 qeb lqebo peltp qeZq 
mblmib ]Zk pr]]bppcriiv rpb Z iZodb krj[bo lc jZohp)

0' Elt WTk T obThfpqfW fkqbocTWb prmmloq obsfpfqTqflk9 Tb
abpfdkba lro Cllqmofkqp P]olii[Zo %Cfdrob 2& ql 
jZufjfwb prmmloq clo obsfpfqZqflk' [Zpba lk mofk]fmibp 
abofsba colj qeb ild ZkZivpfp Zka qeb qtl pqrafbp)

1' Fp qefp prmmloq rpba bccbWqfsbhv Tka fp fq mobcbooba9 Tb 
bsZirZqba qeb Cllqmofkqp P]olii[Zo fk qtl bumbofjbkqp7 Z 
]lkqoliiba iZ[ pqrav Zka Z obZifpqf] rpZdb pqrav) Qeb 
Cllqmofkqp P]olii[Zo tZp cobnrbkqiv Zka pr]]bppcriiv
rpba' fjmolsba rpbop– obsfpfqZqflk qfjb' Zka tZp 
pqolkdiv mobcbooba ql qoZafqflkZi p]olii[Zop)

LsboZii' lro fksbpqfdZqflkp pelt qeZq obsfpfqZqflk fp tloqe 
prmmloqfkd' Zka qeZq obZa(tbZo } ilkd hkltk [rq ifqqib 
pqrafba } fp Z sZirZ[ib Zka rpZ[ib qb]ekfnrb clo fjmolsfkd 
obsfpfqZqflk) Ql lro hkltibadb qebpb pqrafbp Zob qeb cfopq 
ql ZkZivpb obZi tloia obsfpfqZqflk fk al]rjbkqp Zka ql rpb 
qeb obpriqp fk qeb abpfdk' fjmibjbkqZqflk' Zka bsZirZqflk 
lc Z obZa(tbZo p]olii[Zo)

NBH.PBA TLNG

NbsfpfqWqflk Wka fqp prmmloq
Wfmc–p IZt X00Y' qeb MZobql Mofk]fmib X//Y Zka qeb ö5-(/- 
Orib¨ Zii abjlkpqoZqb qeZq jZkv cZ]bqp lc erjZk 
[beZsflro Zob efdeiv obmbqfqfsb7 Ziqelrde tb eZsb 
buqbkpfsb sl]Z[riZofbp' tZoaol[bp' lo ]elf]bp Zq lro 
afpmlpZi' jlpq lc qeb qfjb tb obrpb Z pjZii pbq lc 
cZslroba lmqflkp) ObpbZo]ebop eZsb Zipl abjlkpqoZqba 
qeZq jZkv Zpmb]qp lc ]ljmrqbo rpb Zob Zipl efdeiv 
obmbqfqfsb' pr]e Zp ]ljjZka rpb X.2' .3Y' jbkr pbib]qflkp 
X..' .1Y' Zka tb[ mZdb sfpfqp X/' ./' /6Y)

Qebpb l[pbosZqflkp eZsb pqfjriZqba obpbZo]e fkql fkqbocZ]b
qb]ekfnrbp clo prmmloqfkd obrpb Zka obsfpfqZqflk) Pljb 
pqoZqbdfbp obnrfob jZkrZi fkqbosbkqflk tefib lqebop 
ZrqljZqf]Ziiv l[pbosb Z]qflkp Zka rmaZqb qeb fkqbocZ]b)

 MirMg nbsfofqMqfli qllgo obnrfob Zk bumif]fq rpbo Z]qflk ql 
jZoh fkclojZqflk Zp fkqbobpqfkd) Clo buZjmib' [llhjZoh
qllip fk tb[ [oltpbop Zka Jf]olplcq Tloa ibq mblmib 
bumif]fqiv ]obZqb f]lkf] iZ[bip Zp peloq]rqp clo obqrokfkd ql 
mZoqf]riZo mZdbp lo mlpfqflkp fk Z al]rjbkq) Qeb 
=llgiTog PWolhhUTo X/1Y fp pfjfiZo' [rq [llhjZohp Zob 
miZ]ba tfqefk Z pqZkaZoa p]olii[Zo) Eltbsbo' [llhjZohp 
eZsb mol[ibjp qeZq ifjfq qebfo rpb fk moZ]qf]b X.Y) Cfopq' 
qebv abmbka lk mblmib hkltfkd fk ZasZk]b qeZq qeb 
fkclojZqflk tfii [b obnrfoba fk qeb crqrob) Pb]lka' mblmib 
jrpq [bifbsb qeZq Zaafkd Z [llhjZoh tfii vfbia [bkbcfqp 
qeZq bu]bba qeb jZkfmriZqflk ]lpqp lc ]obZqfkd Zka 
jZkZdfkd qebj) Qefoa' mblmib–p molmbkpfqv clo Zalmqfkd

pZqfpcf]fkd pqoZqbdfbp X/3Y %tebob fjjbafZqb pr[lmqfjZi 
pqoZqbdfbp Zob cZslroba lsbo jlob bccf]fbkq ilkd(qboj 
lkbp& prddbpqp qeZq mblmib tfii lcqbk cZfi ql miZ]b 
[llhjZohp' bsbk tebk qebv ]Zk clobpbb qeb ilkd qboj 
ZasZkqZdb X.Y) Qefp fp tev lro obpbZo]e fkqbobpq ifbp
mofjZofiv fk ZrqljZqf] obsfpfqZqflk prmmloq) 

ArqlhMqfU nbsfofqMqfli qllgo eZsb [bbk absbilmba ql 
prmmloq obsfpfqZqflk [lqe [bqtbbk Zka tfqefk al]rjbkqp) 
CZjfifZo fkqbocZ]b ]lkqolip pr]e Zp efpqlov ifpqp' 
±?Z]h,ClotZoa– [rqqlkp' Zka ±Ob]bkq Al]rjbkq– jbkrp 
cZ]fifqZqb kZsfdZqflk Ubqtbbk al]rjbkqp) Qebpb ZrqljZqf] 
obsfpfqZqflk qllip jfkfjZiiv fkqorab lk rpbop– Z]qfsfqfbp7 
qebv pfibkqiv ob]loa Z]qflkp' mlmriZqb Z aZqZ pqor]qrob lo 
sfprZifpZqflk' Zka molsfab prmmloq tebk ]Ziiba lk) Qebfo 
mofjZov afpZasZkqZdbp Zob qeZq mblmib jZv klq rkabopqZka 
qeb Zidlofqej clo ob]loafkd lo mobpbkqfkd bsbkqp' Zka qeb 
bsbkq pbq jZv lsbotebij lo cZfi ql jZq]e qeb fkqbobpqp lc
qeb rpbo) Clo buZjmib' mblmib lcqbk jfprkabopqZka qeb 
[beZsflro lc qeb tb[ ±?Z]h– [rqqlk' ]Zrpfkd corpqoZqflk 
tebk fqbjp ]Zkklq [b obsfpfqba X./Y8 tb eZsb l[pbosba 
pfjfiZo mol[ibjp tfqe jfppfkd fqbjp fk ±Ob]bkq 
Al]rjbkqp– jbkrp Zka tfqe rpbop jfprkabopqZkafkd qeb 
qbjmloZi loabo lc >iq(QZ[ tfkalt ptfq]efkd) 

Qebob Zob Zipl pbsboZi tfabiv(abmilvba buZjmibp lc
ZrqljZqf] obsfpfqZqflk qllip clo kZsfdZqfkd tfqefk
al]rjbkqp) Clo buZjmib' qeb tb[ [oltpbo–p ±?Z]h– 
[rqqlk tlohp Zp klojZi tebk kZsfdZqfkd qeolrde fkqbokZi 
mZdb ifkhp' Zka >al[b ObZabo–p ±Mobsflrp,Kbuq Sfbt– 
cbZqrob pqbmp qeolrde Z ifkbZo efpqlov lc p]olii mlpfqflkp 
Zka wllj ibsbip) SfprZi Pqrafl Zipl eZp Z ±mobsflrp,kbuq– 
ifpq lc ifkbp qeZq qeb F([bZj ]roplo eZp sfpfqba) Eltbsbo' 
qebpb efpqlov ifpqp ibZsb kl sfpf[ib qoZ]b fk qeb p]olii[Zo' pl 
mblmib ]Zkklq sfprZiiv p]Zk mlqbkqfZi qZodbq obdflkp 
tfqelrq afpmiZvfkd ZaafqflkZi tfkaltp lo jbkrp) 

Efii bq Th–p X.5Y lofdfkZi NbTa SbTo pvpqbj peltba Z 
efpqldoZj lsbosfbt lc qeb obZafkd efpqlov lc Zk bkqfob 
al]rjbkq tfqefk qeb p]olii[Zo) BZ]e elofwlkqZi ifkb lc 
mfubip fk qeb p]olii[Zo bk]laba fkclojZqflk pr]e Zp qeb 
krj[bo lc bafqp lo ibkdqe lc qfjb obZafkd) PfjfiZo 
p]olii[Zo jZohp Zob rpba [v pbsboZi ]lab bafqlop' [rq qeb 
jZohp Zob rpba ql efdeifdeq pbjZkqf] fkclojZqflk pr]e Zp 
]ljmfiZqflk boolop oZqebo qeZk ql prmmloq obsfpfqZqflk) 

Qeb ]lk]bmq lc al]rjbkq obZa tbZo fkpmfoba pbsboZi 
obpbZo]ebop ql buZjfkb Z sZofbqv lc qb]ekfnrbp clo 
ob]loafkd Zka sfprZifwfkd Z]qfsfqv [bvlka qeb p]olii[Zo) 
Qebpb fk]irab Tbubi[iZq Zka JZbp– X0-Y ±Cllqmofkqp– 
pvpqbj' tef]e molsfaba jZmp' qoZfip' ZkklqZqflkp Zka 
pfdkmlpqp clo fkclojZqflk cloZdfkd' Zka Phlmfh Zka 
Drqtfk–p X/4Y ±sfpfq tbZo– jZohp clo obsfpfqZqflk fk 
cfpebvb sfprZifwZqflkp) 

Ql lro hkltibadb' qeb fabZ lc ]lj[fkfkd sfpfqZqflk 
efpqlofbp tfqe lsbosfbt sfprZifwZqflkp fk qeb p]olii[Zo eZp
klq [bbk mroprba pfk]b Efii bq Th}p fkfqfZi fksbpqfdZqflk) 
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OYolhhfkd BkeWkYbibkqp
JZkv obpbZo]ebop eZsb fksbpqfdZqba tZvp ql fjmolsb 
p]oliifkd) Clro dbkboZi ZmmolZ]ebp eZsb [bbk7 ql fjmolsb 
qeb ]lkqoli absf]b %b)d) fpljbqof] glvpqf]h X0/Y lo p]olii(
tebbi X.6Y&8 ql fjmolsb qeb ]lkqoli(cbba[Z]h illm %b)d) 
pmbba(abmbkabkq ZrqljZqf] wlljfkd X.0' /.Y lo 
LoqelWllj X2Y' [lqe lc tef]e rpb wlljfkd ql pmbba ilkd 
afpqZk]b jlsbjbkq&8 ql fjmolsb pmZqfZi jbjlov lc 
al]rjbkq obdflkp %b)d) PmZ]b(Cfiifkd Qerj[kZfip X.-Y lo
PqZqflkZov P]oliifkd X/5Y&8 Zka ql Zrdjbkq qeb p]olii[Zo 
tfqe jbZkfkdcri fkclojZqflk %b)d) Bafq,ObZa TbZo X6' .5Y' 
[llhjZohp X/1Y' lo qeb il]Zqflk lc pbZo]e qbojp X3(5Y&) 

Lro obpbZo]e [ofadbp qeb qefoa Zka clroqe ZmmolZ]ebp' 
rpfkd Zk Zrdjbkqba p]olii[Zo ql obfkclo]b pmZqfZi jbjlov 
Zka Zfa obsfpfqZqflk) Cfopq' eltbsbo' tb obmloq qeb cfkafkdp 
lc lro ild ZkZivpfp lc al]rjbkq obsfpfqZqflk [beZsflro)

HLD .K.HVOFO LC NBSFOFP.PFLK
Elt al mblmib ]roobkqiv obsfpfq al]rjbkq il]Zqflkp<
Hkltfkd Z]qrZi obsfpfqZqflk mZqqbokp fp ]ofqf]Zi clo qeb 
abpfdk lc Z obsfpfqZqflk pvpqbj) Ql Zkptbo qefp nrbpqflk' 
tb ZkZivpba ildp lc Zii kZsfdZqflkZi Z]qflkp fk Jf]olplcq 
Tloa /--0 Zka >al[b ObZabo 4 Zp rpba [v .1 
mZoqf]fmZkqp %Zii ]ljmrqbo p]fbkqfpqp& arofkd qebfo klojZi 
tloh lsbo ./- aZvp) Qeb ilddfkd plcqtZob Zka fkfqfZi aZqZ 
ZkZivpfp Zob obmloqba fk X0' 1Y8 qeb ZkZivpfp lc obsfpfqZqflk 
afp]rppba [bilt fp kbt) Qeb ildp mob]fpbiv ob]loa qeb 
il]Zqflk Zka buqbkq lc qeb p]olii[Zo–p qerj[ bsbov /--jp' 
abp]of[fkd qeb rpbo–p sfbtmloq fkabmbkabkq lc wllj ibsbi) 
Klqb qeZq fk iZodb al]rjbkqp %tebob qeb p]olii qerj[ fp 
qeb jfkfjrj ZiiltZ[ib pfwb& qeb ilddba sfbtmloq bu]bbap 
qeb Z]qrZi lkb) QZ[ib . peltp prjjZov pqZqfpqf]p lc qeb
al]rjbkqp rpba arofkd qeb pqrav) 

IfWolplcq Rloa 5alTb NbSabo
.) QlqZi al]rjbkqp /01/ .4-3
/) Krj[bo lc al]rjbkqp .34{.//' 04(051 .//{.50' 2(4.5 
0) Al]rjbkq mZdb ibkdqe 3)0{1)2' .(.3-' 05{02)4' .(.410 
1) Krj[bo lc aZvp rpba 1.)3{/.)3'.3(5. /2)3{.2).' 1(20 
2) JbZk al]p lmbkba,aZv 0)4{.)3' .)5(4)0 1).{2)3' .)0(/0). 
3) Kl kZsfdZqflk fk al]rjbkq 6/5 %06)3 & 001 %.6)3 &
4) Al]rjbkq p]oliiba .1.1 %3-)1 & .04/ %5-)1 &
5) Kl obsfpfqp 636 %1.)1 & 665 %25)1 &
6) ;. obsfpfq %  lc p]oliiba al]p& 112 %0.)2 & 041 %/4)0 &
.-) JbZk jZu) aZfiv obsfpfqp .55)5{..1)- 0/)0{/5)0

QSThb -4 :lWribkq rpSdb Ska obsfpfqSqflk tfqe IfWolplcq 
Rloa Ska 5alTb NbSabo) Nltp .y2 pelt ibSk! pqSkaSoa 

absfSqflk (Sp x ! Ska qeb ifk(iSu oSkdb SWolpp rpbop) 

Abcfkfkd Sfpfqp Wka Nbsfpfqp
Tebk kZsfdZqfkd tfqefk al]rjbkqp' mblmib cobnrbkqiv 
pqlm lsbo Z obdflk tfqelrq Zkv fkqbkqflk ql al pl' ]Zrpba 
[v jb]eZkf]Zi abjZkap pr]e Zp ]irq]efkd qeb jlrpb lo 
p]olii(tebbi' lo [v ]ldkfqfsb Zka mbo]bmqrZi fpprbp pr]e Zp 
abqbojfkfkd tebqebo qeb al]rjbkq fp ]loob]qiv mlpfqflkba)
Tb qebobclob kbba ql abcfkb Z pmb]fcf] mZrpb ibkdqe Zp 
abklqfkd Zk fkqbkqflkTh sfpfq' Zka ql morkb sfpfqp lc peloqbo 
aroZqflk) Qeb ZkZivpbp qeZq cliilt tbob Zii obmbZqba tfqe 
lkb' qtl Zka qeobb pb]lka pqZqflkZov mZrpbp rpba ql abcfkb 

Z ±sfpfq–' tfqe ifqqib afccbobk]b ql qeb obpriqp) Tb obmloq 
obpriqp lkiv clo qtl(pb]lka mZrpbp)  

Tebk obsfpfqfkd al]rjbkq il]Zqflkp' mblmib Zob rkifhbiv 
ql Zoofsb Zq mob]fpbiv qeb pZjb sfbtmloq Zp qeb lkb
mobsflrpiv pbbk) Tb qebobclob abcfkb Z obsfpfq Zp obqrokfkd 
ql Zkvtebob tfqefk qeb [lrkap lc Zk bZoifbo sfpfq Zka 
objZfkfkd qebob clo jlob qeZk qtl pb]lkap) Croqebojlob' 
obsfpfqp Zob lkiv ilddba tebk qeb mboplk sfpfqp Zklqebo 
mlpfqflk lrqpfab qeb ]roobkq sfbt moflo ql obqrokfkd) Qefp 
]lkafqflk bkprobp qeZq Z]qflkp pr]e Zp piltiv ZasZk]fkd 
ifkb [v ifkb Zob klq ilddba Zp obsfpfqp) 

MWqqbokp lc NbsfpfqWqflk
> iZodb molmloqflk lc al]rjbkqp tbob lmbkba Zka ]ilpba 
tfqelrq Zkv kZsfdZqflk7 06)3  Zka .6)3  clo Tloa Zka 
ObZabo) Qefp fp mol[Z[iv arb ql mblmib iZrk]efkd qeb 
Zmmif]Zqflk tfqelrq Zk Zppl]fZqba al]rjbkq %b)d)' sfZ qeb 
PqZoq Jbkr&' lo arb ql lmbkfkd qeb tolkd al]rjbkq Zka 
fjjbafZqbiv ]ilpfkd fq) Objlsfkd qebpb kZsfdZqflk(cobb 
fkpqZk]bp colj qeb ZkZivpfp peltp qeZq 0/  lc Tloa Zka 
/4  lc ObZabo al]rjbkqp fk]irab Zq ibZpq lkb obsfpfq
%olt 6' QZ[ib .&) Olt .- peltp qeb jbZk lc mZoqf]fmZkqp– 
jZufjrj aZfiv obsfpfqp7 .55)5 %Tloa& Zka 0/)0 %ObZabo&' 
fkaf]Zqfkd qeZq obsfpfqZqflk fp Z cobnrbkq Z]qfsfqv fk pljb 
al]rjbkqp)

Aob lc btfoqfid nbsfofqMqfli qllgo
Klkb lc qeb mZoqf]fmZkqp rpba Tloa–p [llhjZohfkd 
crk]qflk lo ObZabo–p ±Kbuq Sfbt– crk]qflk arofkd qeb ./- 
aZvp) > pfkdib mZoqf]fmZkq rpba ObZabo–p ±Mobsflrp Sfbt–
crk]qflk fk qtl pbmZoZqb al]rjbkqp %-)0  lc efp
al]rjbkqp&) Arofkd fkqbosfbtp cliiltfkd qeb ild ZkZivpfp'
Zii [rq qtl lc qeb mZoqf]fmZkqp pqZqba qebv tbob klq ZtZob 
lc qeb Mobsflrp,Kbuq sfbt cbZqrobp)

Tloa–p ±Pmifq tfkalt– cbZqrob fp Zklqebo qlli qeZq ]Zk 
prmmloq obsfpfqZqflk8 fq Ziiltp rpbop ql pfjriqZkblrpiv 
sfbt jlob qeZk lkb al]rjbkq obdflk' bifjfkZqfkd qeb 
kbba clo obmbqfqfsb p]oliifkd [bqtbbk qtl obdflkp) Pbsbk 
lc qeb clroqbbk mZoqf]fmZkqp rpba pmifq tfkaltp Zq ibZpq 
lk]b' tfqe Z qlqZi lc 1/ fksl]Zqflkp) Lkb mZoqf]fmZkq 
Z]]lrkqba clo jlob qeZk eZic %/1& lc qebpb bsbkqp) 

!bUbiUu Mia cnbmrbiUu gfoq UlsbnMdb Ru gbidqe
Efii bq Th)–p X.5Y obZa tbZo pvpqbj afpmiZvba qeb Zjlrkq 
lc qfjb pmbkq lk bsbov ifkb' tef]e fp rpbcri clo obqrokfkd 
ql cobnrbkqiv rpba il]Zqflkp' [rq klq clo ob]bkq il]Zqflkp) 
Qefp oZfpbp qeb nrbpqflk lc tebqebo ob]bk]v lo cobnrbk]v 
fp Z jlob bccb]qfsb [Zpfp clo obsfpfqZqflk prmmloq)

Lkb hbv nrbpqflk clo bfqebo abpfdk fp qeZq lc elt jZkv 
fqbjp pelria [b afpmiZvba fk qeb p]olii[Zo7 b)d)' qeb qtl 
jlpq ob]bkqiv,cobnrbkqiv sfpfqba' lo qeb qlm qtbkqv< 
Fk]obZpfkd qeb krj[bo lc jZohba fqbjp fk]obZpbp qeb 
krj[bo lc mlpfqflkp ZsZfiZ[ib clo obsfpfqZqflk' [rq fq Zipl
fk]obZpbp qeb rpbo–p pbZo]e ilZa tebk p]Zkkfkd clo Z 

CHI 2009 ~ Desktop Techniques April 8th, 2009 ~ Boston, MA, USA

1667



qZodbq) Tb qebobclob ZkZivpba qeb ildp %rpfkd 
jbqelalildv colj mobsflrp pqrafbp lc obsfpfqZqflk X.2'
/6Y& ql abqbojfkb qeb molmloqflk lc obsfpfqba fqbjp 
]lsboba [v Z ob]bk]v lo cobnrbk]v ifpq lc ibkdqe k)

Cfdrob .Z peltp qeb obpriqp clo ob]bk]v ifpq ZkZivpfp) Clo 
buZjmib' Z lkb(fqbj ob]bk]v ifpq %b)d)' Z pfjmib ±?Z]h– 
[rqqlk& tlria Ziilt rpbop ql obZ]e .6 Zka /5 lc 
mobsflrp il]Zqflkp tfqe Tloa Zka ObZabo) Ilkdbo ifpqp 
oZmfaiv fk]obZpb qeb molmloqflk lc Z]]bppf[ib il]Zqflkp' 
tfqe qbk(fqbj ob]bk]v ifpqp ]lsbofkd 5. lc obsfpfqZqflkp 
tfqe Tloa Zka 51 tfqe ObZabo)

Cobnrbk]v ifpq ZkZivpfp %Cfdrob .[& peltp Z pfjfiZoiv 
pqbbm pilmb' tfqe .- fqbjp Ziiltfkd Z]]bpp ql pifdeqiv 
cbtbo fqbjp qeZk qeb ob]bk]v ifpq' Zq 45  Zka 50 lc 
obsfpfqba il]Zqflkp clo Tloa Zka ObZabo obpmb]qfsbiv) Qeb 
sZirbp clo Z lkb(fqbj cobnrbk]v ifpq Zob Zipl iltbo qeZk 
ob]bk]v ifpqp Zq .3 Zka .0 obpmb]qfsbiv' jbZkfkd qeZq 
cbtbo obdflkp tlria [b Z]]bppf[ib tfqe Z pfjmib ±?Z]h– 
[rqqlk qeZk tfqe ob]bk]v ifpqp) 

(S  NbWbkWv hfpq)                       (T  CobnrbkWv hfpq)
Cfdrob -4 LboWbkq lc obsfpfqba fqbip SsSfhSThb qeolrde 

qeblobqfWSh obWbkWv Ska cobnrbkWv hfpqp lc afccbobkq pfwbp)

OriiWov lc Hld .kWhvpfp
Qeb ild ZkZivpfp peltba7 qeZq mblmib cobnrbkqiv obsfpfq 
al]rjbkq il]Zqflkp8 qeZq ]roobkq obsfpfqZqflk qllip fk Tloa 
Zka ObZabo Zob pbialj rpba8 qeZq obiZqfsbiv peloq 
obsfpfqZqflk ifpqp molsfab dlla ]lsboZdb lc qeb il]Zqflkp 
qeZq rpbop obsfpfq8 Zka qeZq ob]bk]v([Zpba ifpqp molsfab 
[bqqbo ]lsboZdb qeZk cobnrbk]v [Zpba ifpqp) Qefp iZpq mlfkq 
fp fkqrfqfsbiv obZplkZ[ib } rpbop– fkqbobpqp fk al]rjbkq 
obdflkp ]eZkdb lsbo qfjb8 clo fkpqZk]b' qeb jlokfkd–p 
tloh Zq obdflkp u Zka v jZv [b rkfjmloqZkq arofkd qeb 
Zcqbokllk–p tloh Zq obdflkp t Zka w'

BUMBNFIBKP LKB) ?.K NB?BK?V I.NGO EBHM,
Qeb ild ZkZivpfp prddbpqp qeZq Z ob]bk]v([Zpba obsfpfqZqflk 
jb]eZkfpj fp tloqe mroprfkd) Tb abpfdkba Z pfjmib 
jZohfkd p]olii[Zo qeZq afpmiZvba ob]bk]v([Zpba p]olii 

jZohp %Cfdrob /&) Tb qebk ]lkar]qba Zk fkfqfZi 
bumbofjbkq ql abqbojfkb tebqebo mblmib tlria rpb qeb 
ob]bk]v jZohp %lo fdklob qebj&' Zka tebqebo rpfkd qebj 
tlria Zfa qebfo obsfpfqZqflk mboclojZk]b) 

QZphp fkslisba pbZo]efkd clo il]Zqflkp fk Z miZfk qbuq 
al]rjbkq %Glv]b–p Rhvppbp' l[qZfkba colj drqbk[bod)lod&
Zka mboflaf]Ziiv obsfpfqfkd qebj) Qeb bumbofjbkq Zipl 
fksbpqfdZqba elt mboclojZk]b tZp fkcirbk]ba [v qeb 
krj[bo lc jZohp fk qeb p]olii[Zo Zka [v qeb krj[bo lc 
obsfpfqp ql qeb pZjb il]Zqflk %qeb iZqqbo molsfafkd fkpfdeq 
fkql elt tbii rpbop ibZok il]Zqflkp&) Rpbop ]ljmibqba qeb 
qZphp rpfkd Z pfjmib al]rjbkq(sfbtfkd Zmmif]Zqflk qeZq 
Ziiltba kZsfdZqflk lkiv tfqe qeb p]olii[Zo) Qtl sbopflkp 
tbob ]obZqba' telpb fkqbocZ]bp afccboba lkiv fk p]olii[Zo 
qvmb7 Z pqTkaToa pWolhhUTo lo Z iTogfkd pWolhhUTo qeZq 
peltba oba jZohp clo sfpfqba il]Zqflkp) Jfaaib(]if]hfkd 
lk Z jZoh fjjbafZqbiv p]oliiba qeb sfbt ql fqp Zppl]fZqba 
il]Zqflk) Fk qefp bumbofjbkq' jZohp tbob lkiv miZ]ba 
tebk qZodbqp tbob pr]]bppcriiv sfpfqba lo obsfpfqba8 
mZrpfkd bipbtebob fk qeb al]rjbkq afa klq miZ]b Z jZoh) 
@lkpbnrbkqiv' qefp fp Z [bpq(]Zpb pqrav clo jZohfkd 
p]olii[Zop8 fq ]lkpfabop nrbpqflkp Z[lrq tebqebo mblmib 
tfii rpb qeb jZohp' tebqebo qeb jZohp fjmolsb 
mboclojZk]b' tebqebo qeb jZohp afpqoZ]q colj lqebo qZphp' 
Zka elt tbii rpbop ibZok al]rjbkq il]Zqflkp [lqe tfqe 
Zka tfqelrq jZohp)

MWoqfYfmWkqp Wka .mmWoWqrp
Qtbisb slirkqbbo rkfsbopfqv pqrabkqp %pbsbk cbjZib& 
mZoqf]fmZqba fk qeb bumbofjbkq) Qebfo jbZk Zdb tZp /1 
vbZop %p)a) 2 vbZop&' Zka qebv tbob Zii bumbofbk]ba rpbop lc 
tfkalt([Zpba plcqtZob %;.- elrop,th&) Qeb bumbofjbkq 
iZpqba ZmmolufjZqbiv 0- jfkrqbp) 

> GZsZ([Zpba pvpqbj tZp [rfiq clo qeb pqrav) > pfkdib 
tfkalt %qlqZi pfwb ./63“5-- mfubip& afpmiZvba [lqe qeb 
bumbofjbkqZi fkqbocZ]b %Cfdrob /' ibcq pfab& Zka Z qZph 
]rbfkd mZkb %Cfdrob /' ofdeq&) Qeb qZph(]rfkd mZkb 
afpmiZvba Zk fkfqfZi afob]qflk ql qeb kbuq qZodbq %rm lo 
altk&' qeb qbuq lc qeb pbkqbk]b ql [b il]Zqba' Zka Z 

Cfdrob .) Aumbofibkq lkb fkqbocSWb) ISogfkd pWolhhTSo (hbcq  
Ska qSpg Wrbfkd fkqbocSWb (ofdeq ) EiSdb Shqboba clo WhSofqv)
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pqZoq,cfkfpe qZph [rqqlk) Qeb fkfqfZi afob]qflk tZp ]rba ql 
obar]b qeb qfjb rpbop– pmbkq ±ilpq– fk qeb al]rjbkq) Qeb 
bumbofjbkq oZk lk Z pqZkaZoa Tfkaltp M@ tfqe Z //¨ 
I@A jlkfqlo)

BumbofibkqWh Abpfdk Wka MolYbarob
Qeb qZph(qfjb abmbkabkq jbZprob fp ZkZivpba rpfkd Z 
/“/“1 obmbZqba jbZprobp ZkZivpfp lc sZofZk]b %>KLS>&' 
tfqe qeb qeobb cZ]qlop7 fkqbocTWb qvmb %pqZkaZoa Zka 
jZohfkd p]olii[Zop&' mlpfqflkp sfpfqba %2' .-& Zka obsfpfq
fqboTqflk %.pq' /ka' 0oa' lo 1qe obsfpfq&) 

MZoqf]fmZkqp tbob dfsbk Z [ofbc fkqolar]qflk ql bZ]e 
fkqbocZ]b Zka qeb bumbofjbkqZi jbqela [bclob ]ljmibqfkd 
qeobb moZ]qf]b qZphp tfqe qebfo cfopq fkqbocZ]b) Qebv qebk 
]ljmibqba Zii qZphp tfqe lkb fkqbocZ]b [bclob mol]bbafkd 
ql qeb kbuq' tfqe qeb loabo ]lrkqbo[ZiZk]ba) MZoqf]fmZkqp 
]ljmibqba K>P> QZph IlZa Fkabu %QIU& tlohpebbqp 
Zka molsfaba ]ljjbkqp Zcqbo ]ljmibqfkd bZ]e fkqbocZ]b) 

QZphp fkslisba rpfkd qeb bumbofjbkqZi fkqbocZ]b ql il]Zqb 
pbkqbk]bp afpmiZvba lkb Zq Z qfjb fk qeb ]rbfkd fkqbocZ]b) 
MZoqf]fmZkqp tbob fkclojba qeZq Zii qZodbq pbkqbk]bp tbob 
qeb cfopq fk Z mZoZdoZme Zka qeZq qZphp tbob ]ljmibqba [v 
miZ]fkd qeb qZodbq pbkqbk]b Zkvtebob tfqefk qeb sfbtmloq 
Zka ]if]hfkd qeb öCfkfpe QZph¨ [rqqlk) Pr]]bppcriiv 
]ljmibqfkd lkb qZph ZrqljZqf]Ziiv ]rba qeb kbuq) 

Qtl pbqp lc qbk qZphp tbob dbkboZqba7 qeb cfopq pbq tfqefk 
qeb cfopq qtbkqv mZdbp lc qeb al]rjbkq' Zka qeb pb]lka pbq 
tfqefk qeb pb]lka qtbkqv mZdbp) >ii mZoqf]fmZkqp rpba qeb 
cfopq pbq tfqe qebfo cfopq fkqbocZ]b) Qeb qZodbqp tbob 
dbkboZqba ql eZsb pfjfiZo il]Zqflkp Z]olpp pbqp %tfqefk lkb 
mZoZdoZme lc bZ]e lqebo&) QZodbqp tbob pmZ]ba kbZoiv 
bsbkiv qeolrde qeb /- mZdb obdflkp' tfqe Zq ibZpq lkb 
tfkalt lc qbuq [bqtbbk qebj) BnrfsZibkq qZodbqp fk [lqe 
pbqp tbob obsfpfqba qeb pZjb krj[bo lc qfjbp) MZoqf]fmZkqp 
tbob rkZtZob lc qebpb ]lkpqoZfkqp lk qZodbq miZ]bjbkq)

Qeb pbq lc qZodbqp tbob sfpfqba Zp cliiltp) Cfopq' 
mZoqf]fmZkqp clrka cfsb ]lkpb]rqfsb qZodbqp clo qeb cfopq 
qfjb' moldobppfkd altktZoap qeolrde qeb al]rjbkq7 q.  q/  
q0  q1  q2) Kbuq' qebv bkqboba qeb cfopq lc qtl obsfpfqZqflk 
meZpbp' obsfpfqfkd fqbjp fk qeb loabo q/  q1  q/  q.  q/  q1  q/) 
Qebv qebk sfpfqba qeb cfsb objZfkfkd qZodbqp clo qeb cfopq 
qfjb %q3{q.-&' obpriqfkd fk qbk jZohp fk qeb p]olii[Zo' 
cliiltba [v Z pb]lka obsfpfqZqflk meoZpb tfqe qZodbq loabo 
q0  q6  q0  q3  q0  q6  q0) Fk qlqZi' bZ]e mZoqf]fmZkq ]ljmibqba 15
bumbofjbkqZi qZphp7 qtl qZodbqp sfpfqba cfsb qfjbp bZ]e %q/
Zka q0&' qtl sfpfqba qeobb qfjbp %q1 Zka q6&' qtl sfpfqba 
qtf]b %q. Zka q3&' Zka clro sfpfqba lk]b %q2' q4' q5 Zka q.-&' 
dfsfkd /1 qZphp) Qebpb tbob qebk obmbZqba clo qeb pb]lka 
fkqbocZ]b)

QZphp tbob ZrqljZqf]Ziiv ]ljmibqba Zcqbo 6- pb]lkap ql 
obar]b qeb fjmZ]q lc pfqrZqflkp tebob mZoqf]fmZkqp [b]Zjb 
ilpq) Pfu qZphp tbob afp]Zoaba arb ql bu]bbafkd qeb qfjb 
ifjfq7 qtl tfqe jZohp' Zka clro tfqe qoZafqflkZi p]olii[Zop) 

Nbprhqp
Cfdrob 0 prjjZofpbp qebpb obpriqp) Qeb jZohfkd p]olii[Zo
Ziiltba pfdkfcf]Zkqiv cZpqbo obsfpfqZqflk %jbZk ..)0p' p)a)
..)-p& qeZk qoZafqflkZi p]olii[Zop %/-)1p' p)a) .1)5p&7 
C.'..:00)5' m9)--.) >p Zkqf]fmZqba' qebob tbob Zipl 
pfdkfcf]Zkq jZfk bccb]qp clo obsfpfq fqboTqflk %C0'00:.-)5' 
m9)--.&' Zp fkaf]Zqba fk Cfdrob 0' Zka clo mlpfqflkp sfpfqba 
%C.'..:/.)/' m9)--2&' tfqe jbZk Z]nrfpfqflk qfjbp 
fk]obZpfkd colj .0).p tfqe cfsb sfpfqba il]Zqflkp ql .5)3p 
tfqe qbk) Qebob tZp Z pfdkfcf]Zkq fkqbocTWb qvmb …
mlpfqflkp sfpfqba fkqboZ]qflk %C.'..:2)0' m9)-2&' tfqe qeb 
jZohfkd p]olii[Zo peltfkd dobZqbo [bkbcfqp tfqe jlob 
mlpfqflkp sfpfqba) Qebob tZp kl fkqboZ]qflk [bqtbbk 
fkqbocTWb qvmb Zka obsfpfq fqboTqflk7 C0'009.)
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Cfdrob 0) IbSk SWnrfpfqflk qfibp fk bumbofibkq lkb clo qeb 
qtl pWolhhTSo qvmbp SWolpp obsfpfq fqboSqflk) 

Pr[gb]qfsb jbZprobp Zka mZoqf]fmZkq ]ljjbkqp prmmloqba 
qebpb mlpfqfsb obpriqp clo jZohfkd p]olii[Zop) K>P>(QIU 
tlohpebbq obpriqp peltba iltbo jbZk tlohilZa Zka 
efdebo jbZk mboclojZk]b oZqfkdp clo qeb jZohfkd 
p]olii[Zo fk Zii ]Zqbdlofbp' Ziqelrde lkiv qeb lsboZii 
±Bccloq– jbZprob peltba Z pfdkfcf]Zkq bccb]q)

MZoqf]fmZkq ]ljjbkqp tbob Zipl mlpfqfsb7 öQeb p]olii[Zo 
jZoh fp buqobjbiv kf]b¨) Lkb mZoqf]fmZkq klqba qeZq qeb 
jZohp ebimba obar]b qebfo pmZqfZi pbZo]e pmZ]b7 öF tlria 
rprZiiv lkiv [b lcc [v lkb jZoh fc F afak$q ]ellpb 
]loob]qiv qeb cfopq qfjb' pl fq tZp bZpv ql ]loob]q jv 
jfpqZhbp)¨

AfpYrppflk
Qebpb obpriqp pelt qeZq Z]]roZqbiv miZ]ba p]olii[Zo jZohp 
ebimba mZoqf]fmZkqp obqrok ql al]rjbkq il]Zqflkp' Zka qeZq 
qeb prmmloq tZp Zmmob]fZqba) >ipl' Zp jlob miZ]bp tbob 
sfpfqba' mZoqf]fmZkqp dZfkba jlob colj qeb jZohp) 

Qebob Zob qeobb nrbpqflkp qeZq Zob vbq ql [b Zaaobppba fk 
qeb fksbpqfdZqflk7 cfopq' elt fp mboclojZk]b fkcirbk]ba [v 
iZodb krj[bop lc sfpfqba il]Zqflkp %Zka qebobclob jZohp&8
pb]lka' teZq fp qeb mboclojZk]b lc qeb jZohfkd p]olii[Zo 
tebk jZohp Zob ZrqljZqf]Ziiv miZ]ba tebobsbo qeb rpbo 
mZrpbp' oZqebo qeZk qeb fabZifwba miZ]bjbkq lk qZodbqp 
qbpqba ebob8 Zka qefoa' elt albp qeb p]olii[Zo tloh tfqe 
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kZqroZifpqf] obsfpfqZqflk oZqebo qeZk Zoqfcf]fZiiv(lodZkfwba 
qZodbqp< Bumbofjbkq qtl Zaaobppbp qeb cfopq lc qebpb 
fpprbp7 elt fp mboclojZk]b fkcirbk]ba [v iZodb krj[bop 
lc sfpfqba il]Zqflkp)

BUMBNFIBKP PTL) I.NGFKD LSBNHL.A
Qeb ild aZqZ peltba qeZq .- jZohp ]lsbop 5-  lc 
obsfpfqZqflkp' Zka qeZq 0- jZohp ]lsbop ]ilpb ql .-- ) Vbq 
Zp Cfdrob . obsbZip' bZ]e ZaafqflkZi jZoh ]lsbop Z pjZiibo 
molmloqflk lc obsfpfqZqflk qZodbqp' qebobclob lccbofkd 
moldobppfsbiv iltbo rqfifqv tefib fk]obZpfkd qeb krj[bo lc 
afpqoZ]qbop) Qefp pqrav' qebobclob' fksbpqfdZqbp elt 
mboclojZk]b fp fkcirbk]ba [v qeb krj[bo lc jZohp) 

BumbofibkqWh Ibqela
:mmToTqrp Tka mToqfWfmTkqp) Qeb bumbofjbkq rpba qeb 
pZjb jZohfkd fkqbocZ]b' ]rfkd fkqbocZ]b' Zka ZmmZoZqrp Zp
bumbofjbkq lkb) Fk Zaafqflk' qeb pZjb mblmib colj qeb 
cfopq bumbofjbkq mZoqf]fmZqba fk qeb pb]lka' Zka ZasZk]ba
ql qeb pb]lka bumbofjbkq Zcqbo Z peloq [obZh) 

Abpfdk' ObsfpfqZqflk qfjb fp ZkZivpba rpfkd Z 1“1 obmbZqba 
jbZprobp >KLS> tfqe qtl cZ]qlop7 mlpfqflkp sfpfqba %2' 
.-' /-' 0-& Zka obsfpfq fqboTqflk %.pq' /ka' 0oa' 1qe&) 

QTpgp' MZoqf]fmZkqp ]ljmibqba qeobb mobmZoZqflk qZphp Zka 
qebk pbZo]eba Zka obsfpfqba il]Zqflkp tfqefk qeb cfopq 12 
mZdbp lc GZjbp Glv]b–p ArUhfkbop rpfkd Z pfjfiZo 
mol]barob ql qeZq rpba fk bumbofjbkq lkb %jZohp tbob 
ZrqljZqf]Ziiv miZ]ba lk qZodbqp tebk Z]nrfoba&) 

Nbprhqp Wka AfpYrppflk
Cfdrob 1 prjjZofpbp qeb obpriqp) >p Zkqf]fmZqba' qebob Zob 
pfdkfcf]Zkq jZfk bccb]qp clo [lqe kriUbo lc mlpfqflkp 
sfpfqba %C0'00:.0)1' m9-)--.& Zka obsfpfq fqboTqflk 
%C0'00://)1' m9-)--.&) Qebob fp Zipl Z pfdkfcf]Zkq 
fkqboZ]qflk [bqtbbk qeb cZ]qlop %C6'66:.)66' m9-)-2&' 
tef]e fp [bpq bumiZfkba [v qeb iZodb Z[plirqb qZph qfjb 
obar]qflk [bqtbbk fqboZqflkp . Zka 1 tfqe 0- jZohp 
]ljmZoba ql qeb pjZiibo obar]qflkp tfqe cbtbo jZohp) 
Qefp pelria [b bumb]qba' pfk]b ibZokfkd Zka objbj[bofkd 
qefoqv jZohp fp ]ibZoiv jlob abjZkafkd qeZk cfsb) 
?v qeb clroqe fqboZqflk' mboclojZk]b ZmmbZop ql [b 
obZ]efkd Zk Zpvjmqlqb clo Zii ]lkafqflkp' tfqe ifqqib 
mboclojZk]b afccbobk]b [bqtbbk .-' /- Zka 0- jZohp
%Cfdrob 1' cZo ofdeq&) Qefp prddbpqp qeZq mZoqf]fmZkqp tbob 
klq lsboilZaba [v 0- jZohp) 
>aafqflkZi bsfabk]b prddbpqfkd qeZq rpbop tbob 
pr]]bppcriiv öab]fafkd¨ Z[lrq jZohp oZqebo qeZk ifkbZoiv 
pbZo]efkd qebj fp molsfaba [v obdobppflk ZkZivpfp lc 
TWnrfpfqflk qfib tfqe mlpfqflkp sfpfqba' tef]e dfsbp Z 
ildZofqejf] [bpq cfq tfqe N/8-'65' Qeb Ef]h(EvjZk IZt 
X.4' /-Y peltp qeZq ildZofqejf] crk]qflkp obiZqb ab]fpflk 
qfjb ql krj[bo lc fqbjp' tefib ifkbZo crk]qflkp Zmmiv ql 
pbofZi ]ZkafaZqb pbZo]ebp) 
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Cfdrob 1) IbSk obsfpfq qfibp tfqe 2! -,! ., Ska 0, pWolhhTSo 
iSogp lk qeb -pq ql 1qe obsfpfq fk bumbofibkq qtl)

Qebpb obpriqp prddbpq Z qoZablcc [bqtbbk qeb krj[bo lc 
jZohp Zka mboclojZk]b) >iqelrde qeb mZoqf]fmZkqp nrf]hiv 
ibZokba jZkv jZohp Zka qebfo Zppl]fZqba obdflkp 
%mboclojfkd tbii [v qeb 1qe obsfpfq&' Z]nrfpfqflk qfjbp lk 
qebfo cfopq obsfpfq fk]obZpba pqbbmiv tfqe qeb krj[bo lc 
jZohp %Cfdrob 1' cZo ibcq&) Kbsboqebibpp' qebpb obpriqp pelt 
qeZq iZodb jZoh pbqp Zob cbZpf[ib' Zka qeZq abpfdkfkd ql 
]lsbo kbZoiv Zii obsfpfqp fp Z mlppf[fifqv) Pfk]b qbk jZohp 
]lsbo jlob qeZk 5-  lc obsfpfqba il]Zqflkp' eltbsbo' %pbb 
Cfdrob .&' tb rpb .- jZohp fk lro objZfkfkd pqrafbp) 

PEB CLLPMNFKPO O?NLHH:.N
Qeb obpriqp lc qeb cfopq qtl pqrafbp' Zka lro bumbofbk]bp 
tfqe qeb fkfqfZi sbopflk lc qeb jZohfkd p]olii[Zo' iba rp ql 
abpfdk Z kbt sbopflk } ]Ziiba qeb Cllqmofkqp PWolhhUTo
%Cfdrob 2& } qeZq ]lkqZfkp Z krj[bo lc jlob ZasZk]ba 
cbZqrobp clo prmmloqfkd obsfpfqZqflk) 

Qeb Cllqmofkqp p]olii[Zo prmmloqp pfu obiZqba jbqelap clo 
obsfpfqfkd obdflkp) Cfopq' ]lilroba jZohp Zob miZ]ba fk qeb 
p]olii[Zo ql molsfab pmZqfZi ]rbp ql mobsflrpiv sfpfqba 
ZobZp) JZohp doZarZiiv cZab colj ±elq– ]lilrop %obap' 
loZkdbp& qeolrde ql ±]lia– lkbp %dobbkp' [irbp& ql abklqb 
qebfo fk]obZpfkd Zdb fk qeb ob]bk]v pbq) Mfilq pqrafbp 
peltba qeZq ]lilrop tbob ibpp afpqoZ]qfkd qeZk lqebo 
jb]eZkfpjp %pr]e Zp krj[bop& clo obmobpbkqfkd ob]bk]v)
Pb]lka' jfaaib ]if]hfkd lk Z jZoh ]Zrpbp Z oZmfa' 
ZkfjZqba p]olii qoZkpfqflk ql qeb Zppl]fZqba sfbt X/0Y) 
Qefoa' tebk qeb rpbo jlsbp qeb ]roplo lsbo qeb p]olii[Zo' 
pjZii qerj[kZfi fjZdbp nrf]hiv cZab fkql sfbt Zilkdpfab 
bZ]e jZoh' dfsfkd Z sfprZi lsbosfbt lc qeb Zppl]fZqba 
al]rjbkq obdflkp) Jlsfkd qeb ]roplo lsbo Z qerj[kZfi 
bumZkap qeZq qerj[kZfi clo [bqqbo sfprZi fkpmb]qflk %Zk 
buZjmib fp peltk Zq qeb [lqqlj lc Cfdrob 2&) Qeb 
qerj[kZfip cZab lrq tebk qeb ]roplo jlsbp ZtZv colj 
qeb p]olii[Zo) @if]hfkd Z qerj[kZfi Zipl jlsbp ql qeZq 
sfbt) Clroqe' [Z]h,clotZoa crk]qflkp Zob fkslhba [v qeb 
±ibcq– Zka ±ofdeq– hbv[lZoa hbvp8 qefp Ziiltp rpbop ql 
oZmfaiv jlsb qeolrde qeb jZoh efpqlov Zka fqp 
]loobpmlkafkd obdflk sfbtp) Cfcqe' abmobppfkd qeb Pefcq 
hbv Zka olqZqfkd qeb p]oliitebbi jlsbp qeb al]rjbkq 
mlpfqflk ql qeb ]ilpbpq jZoh fk qeb afob]qflk lc olqZqflk
%Z]]loafkd ql afpqZk]b' klq ob]bk]v&) CfkZiiv' jZohp Zob 
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lsboiZfa tfqe qeb krj[bop .}.-7 rpbop ]Zk qofddbo oZmfa 
jlsbjbkq ql qeb pbib]qba mlpfqflk qeolrde qeb krjbof] 
hbvmZa lo [v qvmfkd Z krj[bo fkql Z ±dl(ql– [lu) Krj[bo 
Zppfdkjbkq fp Zo[fqoZov' tfqe qeb peloq]rq objZfkfkd 
]lkpqZkq clo qeb ifcb lc qeb jZoh) AbqZfip lc qebpb cbZqrobp 
cliilt)

IWogfkd .hdlofqeip Wka :beWsflro
BZ]e jZoh fp .3 mfubip efde %bnrZi ql qeb abcZriq 
jfkfjrj pfwb clo Z p]olii[Zo qerj[ fk jlpq tfadbq pbqp&' 
Zka jZohp kbsbo lsboiZm lkb Zklqebo) JZohp Zob lkiv 
miZ]ba fk qeb p]olii[Zo tebk qeb p]oliiba obdflk objZfkp 
pqZqf] clo jlob qeZk qtl pb]lkap) @lkpbnrbkqiv' [lqe 
]lkqfkrlrp p]oliifkd Zka p]oliifkd tfqe peloq mZrpbp clo 
absf]b ]irq]efkd lo sfprZi fkpmb]qflk eZsb kl fjmZ]q lk 
qeb jZohp Zka qeb ob]bk]v ifpq) Qeb qtl pb]lka ifjfq 
molsfabp Z ]ljmoljfpb [bqtbbk fkqbkqflkZi Zka 
rkfkqbkqflkZi mZrpbp fk qeb al]rjbkq)

P]olii[Zo jZohp Zob molar]ba colj Z ob]bk]v ifpq aZqZ 
pqor]qrob qeZq objlsbp armif]Zqbp X.2' /6Y) Tebkbsbo qeb 
p]olii sfbt objZfkp pqZqf] clo jlob qeZk qtl pb]lkap' qeZq 
obdflk fp fkpboqba Zq qeb bka lc qeb ob]bk]v ifpq' Zka Zkv 
bZoifbo bkqov clo qeb pZjb il]Zqflk fp objlsba colj qeb 
ifpq) Qeb ]roobkq fjmibjbkqZqflk eZp Z .7. ]loobpmlkabk]b 
[bqtbbk jZohp Zka ifpq bkqofbp' [rq qefp ]lria [b obiZuba 
ql Ziilt jlob fqbjp lk qeb ob]bk]v ifpq qeZk Zob sfprZifwba 
fk qeb p]olii[Zo7 b)d)' molsfafkd .- sfpf[ib jZohp' [rq 
Ziiltfkd Z iZodbo krj[bo lc mobsflrpiv sfpfqba obdflkp' 
Z]]bppf[ib sfZ qeb ?Z]h,ClotZoa hbvp) 

JZohp Zob krj[boba colj . ql k' tebob k fp qeb 
]lkcfdroZ[ib jZufjrj %tfqe Z abcZriq lc .-&) Ql obar]b 
sfprZi afpqoZ]qflk Zppl]fZqba tfqe p]olii[Zo ]eZkdbp' qeb 
krj[bop Zob Zp pqZ[ib Zp mlppf[ib' tfqe bZ]e jZoh Zcqbo k 
ob]bfsfkd qeb jZoh krj[bo lc qeb ibZpq(ob]bkq jbj[bo lc 
qeb ob]bk]v ifpq) @if]hfkd qeb jZoh' qvmfkd fqp peloq]rq 

krj[bo' lo aoZddfkd qeb qerj[ ql qeb jZoh Zob Zii 
bnrfsZibkq jbqelap lc obsfpfqZqflk)

Qeb qtl(pb]lka qfjblrq eZp Zk fjmloqZkq fjmZ]q lk qeb 
[beZsflro lc qeb fkqbocZ]b7 fq abqbojfkbp tebk jZohp Zob 
miZ]ba' Zka fq abqbojfkbp qeb pbjZkqf]p lc qeb 
[Z]h,clotZoa hbvp) Ql ebim rpbop mobaf]q Zka 
]ljmobebka qefp [beZsflro' qeb p]olii[Zo qerj[ 
abmf]qp qeb ZmmolZ]efkd qfjblrq [v doZarZiiv cfiifkd 
tfqe ]lilro' pfjfiZo ql Z moldobpp [Zo %pbb ofdeq&) 
Lk]b cfiiba' qeb qfjblrq bumfobp' Z jZoh fp miZ]ba fk 
qeb p]olii[Zo' qeb obdflk fp fkpboqba Zq qeb qZfi lc qeb 
ob]bk]v ifpq' Zka qeb tfkalt sfbt fp ]Zmqroba clo rpb 
fk qeb Zppl]fZqba qerj[kZfi)

Ql mob]fpbiv abp]of[b qefp [beZsflro' QZ[ib / rpbp ]ljjZ 
pbmZoZqba ibqqbop T  U  Wz ql obmobpbkq sfpfqba al]rjbkq 
obdflkp8 qeb pvj[li ^ abklqbp Z qtl pb]lka pqZqf] il]Zqflk8
pr[p]ofmqp .  /  0z abklqb peloq]rq afdfqp lk jZohp8 ï
Zkað abklqb qeb [Z]h Zka clotZoa hbvp8 Zka ]roiv [oZ]bp 
xzy bk]ilpb qeb ]ljjZ(pbmZoZqba ]lkqbkq lc qeb ob]bk]v 
ifpq' tfqe qeb jlpq ob]bkq fqbj Zq qeb ofdeq eZka bka lc qeb 
ifpq) >k rkaboifkba fqbj fk qeb ob]bk]v ifpq obmobpbkqp qeb 
obdflk afpmiZvba Zq qeb bka lc bZ]e Z]qflk pbnrbk]b) 
5Wqflkp Racdlk 

oamrak!a
Ra!ak!s gdoq 
 kR i neo

.) Sfpfq qeobb obdflkp T^ U^' ]^ xT.  U/ W0 y
/) P]Zk 0 obdflkp qebk mZrpb a  b  c^ xT.  U/ W0  c1y
0) ±?Z]h– qeobb qfjbp %kl mZrpbp& ï  ï  ï xT.  U/ W0  c1y
1) ±ClotZoa qtf]b %pqfii kl mZrpbp& ð ð xT.  U/ W0  c1y
2) MZrpb ^ xT.  U/ c1  W0y
3) ±?Z]h– Zka mZrpb ï^ xT.  U/ W0 c1y
4) ±?Z]h– Zka mZrpb ï^ x T.  U/ c1  W0y
QSThb .4 JSsfdSqflkSh TbeSsflro lc qeb Cllqmofkqp PWolhhTSo)

Qeb qfjblrq Ziiltp rpbop ql avkZjf]Ziiv qoZsbopb qeb 
ob]bk]v ifpq tfqe qeb ±?Z]h– Zka ±ClotZoa– peloq]rq hbvp7 
clo buZjmib' nrf]hiv cifmmfkd [bqtbbk obdflkp %b)d) 
oltp 0 Zka 1 lc QZ[ib /&) Eltbsbo' tebk bafqfkd qtl 
al]rjbkq obdflkp %b)d) ±Obpriqp– Zka ±>[pqoZ]q–& rpbop Zob 
ifhbiv ql pmbka obiZqfsbiv ilkd mboflap fk [lqe ZobZp' Zka 
qebv ]Zk jlsb [bqtbbk qebj tfqe pr[pbnrbkq mobppbp lc 
±?Z]h– %b)d) oltp 3 Zka 4&) Bumbofjbkq clro fksbpqfdZqbp
qeb rpZ[fifqv lc qefp jlabi' Zka elt rpbop ]elpb ql 
fkqboZ]q tfqe qeb pvpqbj8 cfopq' tb obmloq lk Zk bumbofjbkq 
qeZq qbpqba qeb mboclojZk]b lc qeb kbt pvpqbj)

BUMBNFIBKP PENBB) CLLPMNFKPO BS.HR.PFLK
Ild ZkZivpfp peltba qeZq mblmib Wlrha [bkbcfq colj 
obsfpfqZqflk prmmloq) Qeb bumbofjbkqZi obpriqp Z[lsb 
prddbpq qeZq mblmib WTk [bkbcfq tebk rpfkd bsbk Z pfjmib 
jZohfkd p]olii[Zo' fc jZohp Zob ]loob]qiv miZ]ba) @loob]q 
jZoh miZ]bjbkq fp Zk Zoqfcf]fZi fabZi' eltbsbo' Zka 
obZifpqf] jZoh miZ]bjbkq kbbap ql [b bsZirZqba) 

Qefp bumbofjbkq ]ljmZoba qeb Cllqmofkqp p]olii[Zo tfqe Z 
pqZkaZoa p]olii[Zo fk qbojp lc mblmib–p mboclojZk]b Zka 
mobcbobk]bp) QZphp fkslisba cfkafkd Zka obsfpfqfkd 
al]rjbkq obdflkp' tfqe qeb Cllqmofkqp pvpqbj 

Cfdrob 24 Qeb Cllqmofkqp pWolhhTSo)

CHI 2009 ~ Desktop Techniques April 8th, 2009 ~ Boston, MA, USA

1671



ZrqljZqf]Ziiv miZ]fkd jZohp tebkbsbo qeb rpbo mZrpba clo 
jlob qeZk qtl pb]lkap) Rkifhb bumbofjbkq lkb %tef]e 
]lkqoliiba qeb krj[bo lc obsfpfqp ql bZ]e mlpfqflk&' qefp 
bumbofjbkq ]lkqoliiba obsfpfqp Z]]loafkd ql jZoh mlpfqflk 
tfqefk qeb ob]bk]v ifpq) Qefp Ziiltba rp ql fkpmb]q elt 
mboclojZk]b lc qeb Cllqmofkqp p]olii[Zo tZp Zccb]qba [v 
qeb afccbofkd Zdbp lc afccbobkq jZohp) Qeb afpZasZkqZdb lc 
qefp jbqela fp qeZq fq Zoqfcf]fZiiv jZab ibpp(ob]bkq obsfpfqp 
jlob ifhbiv qeZk lro ildp pelt qebj ql [b)

BumbofibkqWh Ibqela
Qtbisb mZoqf]fmZkqp %qtl cbjZib& qllh mZoq fk qeb 
bumbofjbkq) QZphp fkslisba cfkafkd Zka ob(cfkafkd 
al]rjbkq obdflkp qeZq tbob ]rba [v afpmiZvfkd Zk fjZdb 
lc qeb qZodbq obdflk Zka Zk fkfqfZi afob]qflk %rm lo altk&) 
MZoqf]fmZkqp [bdZk qZphp [v mobppfkd Z öPqZoq QZph¨ [rqqlk' 
Zka ]ljmibqba qebj [v p]oliifkd qeb qZodbq obdflk fkql qeb 
jfaaib qtl(qefoap lc qeb p]obbk Zka ]if]hfkd Z öCfkfpe 
QZph¨ [rqqlk) > oba pqZqrp jbppZdb tZp afpmiZvba fc qeb 
qZodbq tZp klq ]loob]qiv mlpfqflkba' Zka qeb qZph 
]lkqfkrba) QoZfkfkd tfqe bZ]e fkqbocZ]b tZp pfjfiZo ql 
bumbofjbkq lkb' Zka tZp cliiltba tfqe bfdeq pZjmib qZphp 
ql cZjfifZofwb mZoqf]fmZkqp tfqe qeb mol]barob) 

>ii mZoqf]fmZkqp rpba qeb Cllqmofkqp p]olii[Zo Zka qeb 
pqZkaZoa p]olii[Zo %fk ]lrkqbo[ZiZk]ba loabo& tfqe qbk(
Zka cloqv(mZdb al]rjbkqp %qtl mZmbop colj qeb @EF 
mol]bbafkdp Zka qtl fkpqor]qflk jZkrZip&) Bibsbk qZodbq 
obdflkp tbob dbkboZqba clo bZ]e al]rjbkq [v bsbkiv 
afpqof[rqfkd mobifjfkZov il]Zqflkp' qebk oZkaljiv 
Zagrpqfkd qebpb il]Zqflkp [v [bqtbbk - Zka 2 ) 

Qeb bibsbk qZodbqp tbob fkfqfZiiv mobpbkqba ]lkpb]rqfsbiv
colj qeb qlm lc qeb al]rjbkq ql qeb [lqqlj) MZoqf]fmZkqp 
qebk obsfpfqba qZodbqp Z]]loafkd ql qebfo fabTh mlpfqflk lk 
qeb ob]bk]v ifpq7 qeobb qfjbp clo bZ]e mlpfqflk /}..) Qeb 
fabZi mlpfqflkp Zpprjb qeZq jZohp lkhv cZii lk qZodbqp)
Eltbsbo' jZohp tbob miZ]ba tebkbsbo qeb rpbo mZrpba' 
pl qeb fabZi ob]bk]v ifpq fp ifhbiv ql afccbo colj qeb rpbo–p 
Z]qrZi lkb) Qebobclob' iZqqbo ifpq mlpfqflkp jZv klq eZsb 
[bbk sfpf[ib fk qeb p]olii[Zo tebk kbbaba' arb ql [bfkd 
afpmiZ]ba [v lqebo jZohp) >kZivpfp lc qeb pqrav ildp 
peltba qeZq qeb il]Zqflk fk 5qe mlpfqflk lk qeb fabZi ifpq 
tZp fk qeb rpbo–p sfpf[ib ifpq 6-  lc qeb qfjb' qeb 6qe 4/ '
qeb .-qe 2/ ' Zka qeb ..qe .2 )

Nbprhqp 
QZph qfjb aZqZ Zob ZkZivpba rpfkd Z /“/“.- OJ(>KLS> 
clo cZ]qlop fkqbocTWb %Cllqmofkq' pqZkaZoa&' alWribkq 
hbkdqe %.- Zka 1- mZdbp& Zka obWbkWv hfpq mlpfqflk %/}..&) 

Qebob tZp Z pfdkfcf]Zkq jZfk bccb]q clo fkqbocTWb qvmb
%C.'..:5)/1' m9-)-2&' tfqe Cllqmofkqp %4)1p& cZpqbo qeZk 
pqZkaZoa p]olii[Zop %5)5p&) AlWribkq hbkdqe %C.'..:36)3' 
m9-)--.& Zka obWbkWv hfpq mlpfqflk %C.'..:.5)5' m9-)--.& 
[lqe peltba bumb]qba jZfk bccb]qp) FjmloqZkqiv' qebob 
tbob pfdkfcf]Zkq qvmb…hbkdqe %C.'..:.2).' m9-)-.& Zka 

qvmb…mlpfqflk %C.-'..-:/)6' m9-)-.& fkqboZ]qflkp) Cfdrob 3
peltp qeb qvmb…hbkdqe fkqboZ]qflk } [lqe fkqbocZ]bp 
mboclojba pfjfiZoiv tfqe .- mZdb al]rjbkqp %jbZkp lc 
3)6p sp) 3)3p&' [rq Cllqmofkqp mboclojba [bqqbo tfqe 1- 
mZdb al]rjbkqp %jbZk 4)6p sp) .-)6p&) Qeb qvmb…mlpfqflk 
fkqboZ]qflk fp arb ql qeb Cllqmofkqp p]olii[Zo lrq(
mboclojfkd pqZkaZoa p]olii[Zop fk Zii Urq qeb ..qe mlpfqflk 
lk qeb ob]bk]v ifpq) Lk qofZip fk qeb ..qe ifpq mlpfqflk' qeb
Cllqmofkqp pvpqbj molsfaba Z ]loobpmlkafkd jZoh lkiv 
.2  lc qeb qfjb %arb ql jZohp cZiifkd lcc qeb bka lc qeb 
ob]bk]v ifpq&' pl rpbop tel qofba ql rpb jZohp tlria eZsb 
[bbk jfpiba) JbZkp lk qeb ..qe qofZi tbob ./)-p Zka .-)2p 
clo Cllqmofkqp Zka pqZkaZoa p]olii[Zop)
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Cfdrob 34 Aumbofibkq qeobb obprhqp! Tv alWribkq hbkdqe)

>ii [rq lkb mZoqf]fmZkq mobcbooba qeb Cllqmofkqp p]olii[Zo8
qeb objZfkfkd mZoqf]fmZkq ]lria klq ]ellpb [bqtbbk qebj) 
JbZk K>P>(QIU tlohpebbq obpriqp tbob rkfclojiv 
[bqqbo clo Cllqmofkqp7 pfdkfcf]Zkqiv pl clo ±Mevpf]Zi IlZa–' 
±MboclojZk]b– Zka ±Bccloq–) MZoqf]fmZkq ]ljjbkqp colj 
bumbofjbkq qeobb Zob afp]rppba [bilt' qldbqebo tfqe qelpb 
lc bumbofjbkq clro) 

BUMBNFIBKP CLRN) L:OBNS.PFLK.H OPRAV
QZphp fk bumbofjbkq qeobb tbob qfdeqiv ]lkpqoZfkba clo 
bumbofjbkqZi ]lkqoli' Zoqfcf]fZiiv fkar]fkd obsfpfqZqflk Zka 
buZddboZqfkd qbjmloZiiv afpqZkq obsfpfqZqflkp) Ql fkpmb]q 
jlob obZifpqf] qZphp' lro cfkZi pqrav rpba Z pqor]qroba 
fkqbosfbt mol]bpp ql l[pbosb mZoqf]fmZkqp– jlob kZqroZi 
fkqboZ]qflk tfqefk Z al]rjbkq lc qebfo ]ellpfkd) 

Bfdeq mZoqf]fmZkqp %lkb cbjZib&' Zii doZarZqb pqrabkqp lo 
cZ]riqv colj @ljmrqbo P]fbk]b' qllh mZoq fk qeb 
bumbofjbkq) Qebv tbob Zphba ql fabkqfcv Z cZslrofqb 
obpbZo]e mZmbo' tef]e tb ilZaba fkql qeb pvpqbj) 

Qeb bumbofjbkq [bdZk tfqe Z qtl(jfkrqb fkqolar]qflk ql 
qeb pvpqbj–p cbZqrobp' bumiZfkfkd jZohp' qerj[kZfip' afdfq 
peloq]rq hbvp' Zka qeb [Z]h,clotZoa Zoolt hbvp) 
MZoqf]fmZkqp qebk ]ljmibqba /2 qZphp rpfkd tef]ebsbo 
jbqelap qebv ]elpb) QZphp fkslisba abp]of[fkd qeb mZmbo 
ql qeb bumbofjbkqbo fk obpmlkpb ql Z ]lkpfpqbkq pbq lc 
nrbpqflkp7 öpelt jb teZq vlr qefkh fp qeb [bpq mZoq lc qeb 
mZmbo¨' ötel fp lk qeb obcbobk]b ifpq<¨' ötebob fp obiZqba 
tloh prjjZofpba<¨' öteZq–p qeb cfopq mZmbo obcbobk]ba fk 
qeb Fkqolar]qflk¨' ötebob tZp qeZq mZmbo mr[ifpeba¨' bq]) 
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MZoqf]fmZkqp qebk ]ljmibqba Z nrbpqflkkZfob lk qeb 
bccb]qfsbkbpp lc sZoflrp pvpqbj ]ljmlkbkqp) >rqljZqf] 
ildp ]Zmqroba Zii rpbo Z]qflkp tfqe qeb fkqbocZ]b) 

Nbprhqp
NrbpqflkkZfob obpmlkpbp %prjjZofwba fk QZ[ib 0& pelt 
qeZq mZoqf]fmZkqp clrka jZohp Zka qerj[kZfip ebimcri clo 
sfprZifwfkd Zka kZsfdZqfkd ql mobsflrpiv sfpfqba il]Zqflkp' 
tfqe Ifhboq p]Zib %.:afpZdobb8 2:Zdobb& jbZkp oZkdfkd 
[bqtbbk 1)2 Zka 1)6 %oltp .}0&) Qebpb oZqfkdp tbob 
Z]efbsba tfqelrq pr[pqZkqfZi afpqoZ]qflk %jbZk afpqoZ]qflk 
oZqfkdp lc /)0 clo jZohp Zka .)2 clo peloq]rq krj[bop&) 
LsboZii' ]ljjbkqp tbob mlpfqfsb' fk]irafkd öobsfpfqZqflk 
fp qobjbkalrpiv rpbcri Zka tlria mol[Z[iv lkiv fjmolsb 
Zp qeb al]rjbkq fk]obZpbp fk pfwb¨ Zka öfq–p Zaafqfsb7 kl 
fkqbocbobk]b tfqe Zkv lqebo tfadbq¨) Cfsb mZoqf]fmZkqp 
pqZqba qeZq qebv tlria tZkq Zii lc qeb prmmloqba cbZqrobp 
fk qebfo abphqlm fkqbocZ]bp8 qeobb pqZqba qebv tlria tZkq 
pljb lc qeb cbZqrobp' tfqe Zii tZkqfkd qeb qerj[kZfip' 
obdflk jZohbop' Zka jfaaib(]if]h peloq]rqp) 
Mrbpqflk IbSk (p)a) 
.) JZohp tbob ebimcri ql pbb tebob F–a [bbk) 1)5 %-)2&
/) JZohp tbob rpbcri clo obsfpfqfkd il]Zqflkp 1)6 %-)1&
0) Qerj[kZfip tbob rpbcri clo obsfpfqfkd il]Zqflkp 1)2 %.).&
1) F rkabopqlla jZoh miZ]bjbkq 1)6 %-)1&
2) JZohp tbob afpqoZ]qfkd /)0 %.)/&
3) @lilrop tbob rpbcri /). %.)-&
4) ?Z]h,ClotZoa hbvp tbob rpbcri /)5 %.)0&
5) F rkabopqlla qeb ?Z]h,ClotZoa hbvp 1)2 %.).&
6) Peloq]rq krj[bop tbob rpbcri /)2 %.)0&
.-) Peloq]rq krj[bop tbob afpqoZ]qfkd .)2 %-)5&
QSThb 04 IbSk obpmlkpbp ql cfsb mlfkq Gfgboq pWShb nrbpqflkp 

fk bumbofibkq clro)

AfpYrppflk lc Bumbofibkqp Peobb Wka Clro
Bumbofjbkqp qeobb Zka clro pelt qeb sZirb lc qeb 
Cllqmofkqp p]olii[Zo clo obsfpfqZqflk' bpmb]fZiiv clo ilkdbo 
al]rjbkqp) Qefp pr]]bpp sZifaZqbp lro bjmfof]Zi 
ob]ljjbkaZqflk qeZq obsfpfqZqflk pelria [b prmmloqba %ild 
Z]qfsfqv ZkZivpfp&' Zka lro fkfqfZi bsZirZqflkp lc p]olii 
jZohp fk Zoqfcf]fZi pfqrZqflkp) Mblmib Zipl mobcbooba qeb 
cbZqrobp lc qeb Cllqmofkqp p]olii[Zo)

Abpmfqb qebpb pr]]bppbp' qeb Cllqmofkqp p]olii[Zo fp pqfii Zk 
bZoiv abpfdk) >iqelrde qeb lsboZii pvpqbj tZp moZfpba' 
mZoqf]fmZkqp fabkqfcfba pbsboZi ZobZp clo fjmolsbjbkq)

ITog Wlhlrop) KbZoiv Zii mZoqf]fmZkqp ]ljjbkqba qeZq 
]lilro mlloiv ]ljjrkf]Zqba jZoh ob]bk]v) Tlopb' qeobb 
mZoqf]fmZkqp l[pbosba qeZq qebfo jbjlov clo fqbjp tZp 
eZojba [v ]lilro ]eZkdbp } qebv jfdeq objbj[bo qeb 
±oba– jZoh fk Z obdflk' lkiv ql [b ]lkcrpba [v iZqbo ]lilro 
ob]lkcfdroZqflk) Croqebojlob' qtl mZoqf]fmZkqp klqba qeZq 
]lilroba jZohp fk]obZpba qeb afccf]riqv lc sfprZiiv 
Z]nrfofkd qeb p]olii[Zo qerj[) Tb qebobclob ob]ljjbka 
qeZq crqrob fjmibjbkqZqflkp rpb pqZ[ib jZoh ]lilrop %klq 
abklqfkd jZoh Zdb& tfqe pjZiibo jZohp Zka efdebo ibsbip 
lc lmZ]fqv ql bkprob qebv al klq fkqbocbob tfqe qerj[ 
Z]nrfpfqflk) 

Afdfq peloqWrqp' Lkiv lkb lc qeb mZoqf]fmZkqp rpba afdfq 
peloq]rq hbvp clo kZsfdZqflk' Zka Zklqebo lkb ]ljjbkqba 
qeZq eb rpba qeb afdfq jZohp ±ql jZm il]Zqflkp–) DbkboZiiv' 
qelrde' qeb afdfq jZohp tbob ]ofqf]fwba [v Z cbt 
mZoqf]fmZkqp Zp bfqebo rkkb]bppZov lo jfiaiv ]lkcrpfkd) 

=TWg,clotToa gbv peloqWrqp' Jlpq mZoqf]fmZkqp pqZqba qeZq 
qebv rkabopqlla qeb [beZsflro lc qefp jb]eZkfpj %jbZk 
1)2& Zka qeZq qebv jfdeq rpb qeb hbvp fk lqebo al]rjbkqp' 
[rq klkb lc qeb mZoqf]fmZkqp Z]qrZiiv rpba qebj arofkd qeb 
qZphp) Lkb jbkqflkba Z ]lk]bmqrZi ]iZpe [bqtbbk qeb 
±ClotZoa– hbv Zka ±clotZoa:altk– fk qeb al]rjbkq' 
abpmfqb rkabopqZkafkd qeb [beZsflro) >klqebo pqZqba 
örpfkd [Z]h,clotZoa Zooltp fp pljbqefkd qeZq grpq afak–q 
l]]ro ql jb¨) Qefp ]ljjbkq b]elbp qeb cfkafkdp lc qeb 
ild ZkZivpfp } ]roobkq ob]bk]v qllip' pr]e Zp ObZabo–p 
±mobsflrp,kbuq sfbt– lo Tloa–p [llhjZohp Zob klq 
prccf]fbkqiv obZav(ql(eZka' Zka ebk]b qebv dl rkrpba 
abpmfqb qebfo mlqbkqfZi rqfifqv) 

HTWg lc Wlkqolh lsbo iTog mhTWbibkq' Pljb mZoqf]fmZkqp 
cbiq mobpproba [v qeb qerj[(cfiifkd ZkfjZqflk' tfqe lkb 
]ljjbkqfkd qeZq fq öjZab jb orpe [bclob fq aolmmba Z 
jZoh¨ Zka Zklqebo pqZqfkd qeZq öfq tlria [b kf]b ql 
pljbelt pqlm qeb aolmmfkd lc qeb jZohp¨) Qeb 
nrbpqflkkZfobp Zphba mZoqf]fmZkqp ql ]ljjbkq lk tebqebo 
qeb qtl pb]lka jZohfkd qfjblrq tZp qll peloq lo qll ilkd' 
tfqe pbsboZi obpmlkafkd qeZq fq tZp öpljbqfjbp qll peloq 
Zka pljbqfjbp qll ilkd¨) Ifdeqtbfdeq ]lkqolip clo 
jZkrZiiv Zaafkd Zka objlsfkd jZohp' lo Zk ZaZmqfsb 
qfjblrq qeZq ]eZkdbp Z]]loafkd ql mobsflrp rpbo Z]qflkp 
]lria plisb qefp mol[ibj' [rq fq fp rk]ibZo tebqebo mblmib 
tlria rpb pr]e ]lkqolip lo tebqebo ZaZmqflk ]lria [b 
pr]]bppcriiv fjmibjbkqba)

?LK?HROFLKO
ObsfpfqZqflk eZp [bbk ]ljmobebkpfsbiv fksbpqfdZqba fk 
aljZfkp pr]e Zp tb[ kZsfdZqflk Zka ]ljjZka rpb) 
PljbteZq promofpfkdiv' eltbsbo' obdflk obsfpfqZqflk 
tfqefk al]rjbkqp eZp [bbk iZodbiv lsboillhba) Lro ild 
ZkZivpfp abjlkpqoZqbp qeZq rpbop cobnrbkqiv obsfpfq 
al]rjbkq obdflkp Zka qeZq peloq obsfpfqZqflk ifpqp ]Zk 
qeblobqf]Ziiv molsfab Z]]bpp ql jlpq il]Zqflkp qeZq rpbop
obqrok ql) Tb rpba qebpb cfkafkdp ql jlqfsZqb Zka fkcloj 
qeb abpfdk lc Z pvpqbj' [Zpba lk Efii bq Th'}p obZa tbZo'
qeZq Zrdjbkqp qeb p]olii[Zo tfqe jZohp qeZq Zfa 
obsfpfqZqflk8 Z pbofbp lc bsZirZqflkp abjlkpqoZqb qeZq qeb 
pvpqbj ]Zk fjmolsb rpbo mboclojZk]b) 

Lro Cllqmofkqp p]olii[Zo tlohp tfqefk qeb ]roobkq b]lildv 
lc doZmef]Zi rpbo fkqbocZ]bp } fq Zrdjbkqp qeb cZjfifZo 
p]olii[Zo oZqebo qeZk obmiZ]fkd fq' l]]rmvfkd qeb pZjb 
il]Zqflk lk qeb p]obbk) Bu]bmq clo peloq]rq hbvp %tef]e 
]Zk [b bZpfiv jlafcfba& qeb fkmrq ql qefp p]olii[Zo albp klq 
]ljmbqb tfqe fkmrq Z]qflkp qeZq ]lkqoli lqebo mZoqp lc Z 
al]rjbkq sfbtbo lo DRF) Tefib fjmolsbjbkqp tbob 
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prddbpqba qeolrde bumbofjbkqZi cbba[Z]h' qebpb ]Zk [b 
bZpfiv fk]lomloZqba fk crqrob pvpqbj obcfkbjbkqp)

Crqrob tloh tfii moldobpp fk qeobb jZfk afob]qflkp) Cfopq' 
tb miZk ql obsfpb qeb abpfdk lc qeb p]olii[Zo Z]]loafkd ql 
qeb rpbo obpmlkpbp afp]rppba Z[lsb' Zka molar]b Z sbopflk 
clo fk]lomloZqflk fkql obZi(tloia al]rjbkq obZabop) 
Pb]lka' tb tfii ]Zoov lrq ilkdbo(qboj bsZirZqflkp' ql 
molsfab ZaafqflkZi fkclojZqflk Z[lrq elt obsfpfqZqflk Zka 
obsfpfqZqflk prmmloq tloh fk obZi rpb) Qefoa' tb tfii qofZi Z 
sbopflk lc qeb p]olii[Zo qeZq jZfkqZfkp hkltibadb lc qeb 
jZoh mlpfqflkp [bqtbbk al]rjbkq pbppflkp)

.?GKLTHBADBIBKPO
Qefp tloh tZp mZoqfZiiv crkaba [v Kbt WbZiZka OlvZi 
Pl]fbqv JZopabk DoZkq -4(RL@(-.0)

NBCBNBK?BO
.) >[oZjp' A)' ?Zb]hbo' O) Zka @efdkbii' J) FkclojZqflk 

>o]efsfkd tfqe ?llhjZohp7 MboplkZi Tb[ PmZ]b 
@lkpqor]qflk Zka LodZkfwZqflk' fk LolW' ?EF'65' 
%.665&' 1.}15)

/) >aZo' B)' QbbsZk' G) Zka ArjZfp' P) IZodb P]Zib 
>kZivpfp lc Tb[ ObsfpfqZqflk MZqqbokp' fk LolW'
?EF'-5' %/--5&' ..64}./-3)

0) >ibuZkabo' G) Zka @l]h[rok' >) >k Bjmfof]Zi 
@eZoZ]qbofpZqflk lc Bib]qolkf] Al]rjbkq KZsfdZqflk' 
fk LolW' DF'-5 %/--5&' ./0}.0-)

1) >ibuZkabo' G)' @l]h[rok' >) Zka Il[[' O) 
>mmJlkfqlo7 > Qlli clo Ob]loafkd Rpbo >]qflkp fk 
Rkjlafcfba Tfkaltp >mmif]Zqflkp) =beTsflo 
NbpbToWe Ibqelap 1-' / %/--5&' 1.0}1/.)

2) >mmboq' @) Zka Cbhbqb' G) LoqelWllj P]oliibo7 .A 
Jrqif(p]Zib KZsfdZqflk' LolW' ?EF'-3' %/--3&' /.}0-)

3) ?bZralrfk(IZclk' J) FkpqorjbkqZi FkqboZ]qflk7 >k 
FkqboZ]qflk Jlabi clo Abpfdkfkd Mlpq(TFJM Rpbo 
FkqbocZ]bp' fk LolW' ?EF'--' %/---&' 113}120)

4) ?gzoh' P) Qeb P]oliiPbZo]ebo Qb]ekfnrb7 Rpfkd 
P]olii[Zop ql Bumilob PbZo]e Obpriqp' fk LolW' 
FJQBN:?Q'-.' %/--.&' 412}413)

5) ?voa' A) > P]olii[Zo([Zpba SfprZifwZqflk clo 
Al]rjbkq KZsfdZqflk' LolW' AH'66 %.666&' .//}./6)

6) @efjboZ' O) SZirb?Zop7 >k FkclojZqflk SfprZifwZqflk
Zka KZsfdZqflk Qlli' LolW' ?EF'6/' %.66/&' /60}/61)

.-)@l]h[rok' >)' Drqtfk' @) Zka >ibuZkabo' G) CZpqbo 
Al]rjbkq KZsfdZqflk tfqe PmZ]b(Cfiifkd Qerj[kZfip'
fk LolW' ?EF'-3' %/--3&' .}.-)

..)@l]h[rok' >)' Drqtfk' @) Zka Dobbk[bod' P) > 
Mobaf]qfsb Jlabi lc Jbkr MboclojZk]b' fk LolW' 
?EF'-4' %/--4&' 3/4}303)

./)@l]h[rok' >) Zka J]Hbkwfb' ?) TeZq Al Tb[ Rpbop 
Al< >k Bjmfof]Zi >kZivpfp lc Tb[ Rpb) Fkq' GlrokTh 
lc EriTk!?limrqbo Pqrafbp 21' 3 %/--.&' 6-0}6//)

.0)@l]h[rok' >)' PZsZdb' G) Zka TZiiZ]b' >) Qrkfkd Zka 
Qbpqfkd P]oliifkd FkqbocZ]bp qeZq >rqljZqf]Ziiv Wllj'
fk LolW' ?EF'-2' %/--2&' 4.}5-)

.1)CfkaiZqbo' I) Zka J]Dobkbob' G) > @ljmZofplk lc 
PqZqf]' >aZmqfsb' Zka >aZmqZ[ib Jbkrp' fk LolW' 
?EF'-1 %/--1&' 56}63)

.2)Dobbk[bod' P) Zka Tfqqbk' F) Prmmloqfkd @ljjZka 
Obrpb7 Bjmfof]Zi ClrkaZqflkp Zka Mofk]fmibp) Fkq'
GlrokTh lc ITk!ITWefkb Pqrafbp 06 %.660&' 020}06-)

.3)Dobbk[bod' P) Zka Tfqqbk' F) Prmmloqfkd @ljjZka 
Obrpb7 Jb]eZkfpjp clo Obrpb) Fkq' GlrokTh lc ITk!
ITWefkb Pqrafbp 06 %.660&' 06.}1/2)

.4)Ef]h' T) Lk qeb OZqb lc DZfk lc FkclojZqflk) 
MrToqbohv G' BumbofibkqTh LpvWelhldv 1%.62/&' ..}03)

.5)Efii' T)' EliiZk' G)' Tol[ibtphf' A) ! J]@Zkaibpp' Q) 
Bafq TbZo Zka ObZa TbZo' LolW' ?EF'6/' %.66/& 0}6)

.6)Efk]hibv' H)' @rqobii' B)' ?Zqef]eb' P) Zka Jrpp' Q) 
NrZkqfqZqfsb >kZivpfp lc P]oliifkd Qb]ekfnrbp' fk 
LolW' ?EF'-/' %/--/&' 32}4/)

/-)EvjZk' O) Pqfjrirp FkclojZqflk Zp Z AbqbojfkZkq lc 
ObZ]qflk Qfjb) G' lc Bum' LpvWe' 12 %.620&' .55}.63)

/.)FdZoZpef' Q) Zka Efk]hibv' H) Pmbba(abmbkabkq 
>rqljZqf] Wlljfkd clo ?oltpfkd IZodb Al]rjbkqp'
fk LolW' RFPQ'--' %/---&' .06}.15)

//)GroZk' G) MrThfqv ?lkqolh ETkaUllg) J]DoZt(Efii' 
Kbt Vloh' .62.)

/0)Hibfk' @) Zka ?baboplk' ?) ?bkbcfqp lc >kfjZqba 
P]oliifkd' Buq' :UpqoTWqp ?EF'-2' %/--2&' .632}.635)

/1)IZZhpl' P)>)' IZZhpl' H)(M) Zka PZroZ' >)G) Fjmolsba 
P]olii ?Zop' Buq' :UpqoTWqp ?EF'/---' %/---&' 64}65)

/2)L$EZoZ' H) Zka Pbiibk' >) > @ljmZofplk lc ObZafkd 
MZmbo Zka Lk(ifkb Al]rjbkqp' fk LolW' ?EF'64' 
%.664&' 002}01/)

/3)Pfjlk' E) PZqfpcf]fkd) fk BZqtbii' G)' JfiidZqb' J) Zka 
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