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Devwudfw

Zh suhvhqw d prgho ri prqrsro| surylvlrq ri prqh|0edfn zduudqwlhv1 D ex|hu
ydoxhv dq remhfw pruh wkdq d vhoohu1 Wkh| duh erwk ulvn qhxwudo dqg lqlwldoo| kdyh
qr sulydwh lqirupdwlrq1 Wkh ex|hu fdq/ krzhyhu/ dftxluh lqirupdwlrq dqg ohduq
klv wuxh ydoxdwlrq iru wkh remhfw1 Lqirupdwlrq dftxlvlwlrq lv zdvwhixo ehfdxvh lw lv
frvwo|/ dqg ehfdxvh lw uhgxfhv wkh jdlqv iurp wudgh1 Wkh vhoohu xvhv d zduudqw| wr
suhyhqw zdvwhixo lqirupdwlrq dftxlvlwlrq/ e| ròhulqj wkh ex|hu sduw ri wkh ehqhñwv
wkdw lqirupdwlrq zrxog kdyh jlyhq klp/ qdpho| wkh delolw| qrw wr sxufkdvh xvhohvv
remhfwv1
Zh frpsduh wkh rswlpdo frqwudfwv zkhq d zduudqw| fdq eh ròhuhg dqg zkhq

lw fdqqrw1 Zh ñqg wkdw zkhq wkh frvw ri lqirupdwlrq lv orzhu wkdq d wkuhvkrog/
doorzlqj wkh vhoohu wr ròhu d zduudqw| lv zhoiduh lpsurylqj1 Krzhyhu/ zkhq wkh
frvw ri lqirupdwlrq lv kljkhu wkdq wkh wkuhvkrog/ lw lv vrfldoo| rswlpdo wr iruelg
prqh|0edfn zduudqwlhv1
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Aüi hi|ýh? Lu }LL_t ðt @? ð4TLh|@?| T@h| Lu 4@?) iUL?L4ðU |h@?t@U|ðL?të çL?tð_ih uLh
i @4T*i 4@ð*íLh_ihi_ }LL_tc Lh i*iU|hL?ðU @?_ TüL|L}h@TüðU 4@|ihð@*ë� �@?) }LL_t

4Lq wkh hohfwurqlfv lqgxvwu|/ ru lq rwkhu lqgxvwulhv wkdw surgxfh dqg vhoo kljk ohduqlqj surgxfwv/
d odujh qxpehu ri uhwxuqv duh qrw uhdoo| ghihfwlyh1 D kljk ohduqlqj surgxfw lv rqh wkdw uhtxluhv xvhu
nqrzohgjh ru h{shuwlvh iru surshu rshudwlrq1 Vxfk surgxfwv riwhq duh uhwxuqhg lq odujh qxpehuv exw
wkhuh lv uhdoo| qrwklqj zurqj zlwk wkhp/ h{fhsw wkdw wkh frqvxphu frxog qrw ñjxuh rxw krz wr pdnh
wkhp zrun1 Vhh Fkdswhu 5 ri Urjhuv dqg Wleehq0Ohpenh +4<<;,1
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@hi tL*_ êð|ü |üi LT|ðL? |L hi|ýh? |üi4 ðu |üi Mý)ih ðt ?L| t@|ðt�i_ë 5L4i|ð4it |üi
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@__ð|ðL?@* ð?t|hý4i?|c Mi)L?_ |üi ThðUi @?_ |üi ThLM@Mð*ð|) Lu t@*ic |L tUhii? _ðgihi?|
|)Tit Lu UL?tý4iht( ð? týUü 4L_i*tc hðt! @ñihti UL?tý4iht !?Lê |üiðh Lê? ñ@*ý@|ðL? uLh
|üi LMéiU|c Mý| |üi ti**ih _Lit ?L|ë 6ð?@**)c tL4i 4L_i*t Thiti?| ê@hh@?|ðit @t ð?týh@?Ui
@}@ð?t| |üi 4@*uý?U|ðL?ð?} Lu |üi ThL_ýU|( |üðt i T*@?@|ðL? hi*ðit L? UL?tý4iht Mið?}
4Lhi hðt! @ñihti |ü@? ThL_ýUihtë

W? |üðt T@Tih êi @__hitt @ _ðgihi?| UL?|h@U|ð?} ðttýic ?@4i*) |üi @hh@?}i4i?| M)
êüðUü @ ti**ih @**Lêt |üi Mý)ih |L hi|ýh? |üi }LL_ uLh @ hiuý?_c ?L ^ýit|ðL?t @t!i_ë Aüðt
@hh@?}i4i?| _Lit ?L| UL?_ð|ðL? L? @?) UL44L?*) LMtihñ@M*i iñi?|c týUü @t R4@*uý?Uí
|ðL?ð?}â Lh Ru@ð*ýhiâë Aüi iñi?| |ü@| |hð}}iht |üi hi|ýh? ðt ðt |üi Mý)ih<t ð_ðLt)?Uh@|ðU
TihUiT|ðL? Lu |üi ^ý@*ð|) Lu |üi }LL_c êüðUü ðt ý?LMtihñ@M*i |L |üi ti**ihë 5ýUü @hí
h@?}i4i?|t @hi UL44L?c uLh ð?t|@?Uic ð? hi|@ð* t@*itc êüihi |üi ^ý@*ð|) Lu |üi }LL_ ðt
|üi i?éL)4i?| |ü@| |üi UL?tý4ih _ihðñit uhL4 ð|c @?_ |üýt 4@) ?L| LMéiU|ðñi*) 4i@í
týh@M*ië çL?tð_ih @t @? i @4T*i |üi Mý)ih Lu @ MLL! êüL ü@t |üi LT|ðL? Lu hi|ýh?ð?}
|üi MLL! uLh U@tü Lhc @t 4Lhi UL44L? ð? ,ýhLTic uLh Uhi_ð|ë `ü) _Lit |üi ti**ih Lgih
|üðt LT|ðL?q +ðt! @ñihtðL? ðt ð4T*@ýtðM*ic }ðñi? |üi t4@** tý4t ð?ñL*ñi_c @?_ tð}?@*ð?}
4L|ðñit L? |üi T@h| Lu |üi ti**ih @hi ý?*ð!i*)ë Aüi tUhii?ð?} 4L_i*t _ðtUýtti_ @MLñi
_L ?L| êLh! ið|üihc MiU@ýti |üi UL?|h@U| _Lit ?L| UL?_ð|ðL? L? Ru@ð*ýhiâ Lu |üi MLL!ë
ì ThLTLti |ü@|c ð? |üðt U@tic |üi 4L?i)íM@U! ê@hh@?|) ðt @ 4i@?t Lu Thiñi?|ð?} |üi

Mý)ih uhL4 @U^ýðhð?} ð?uLh4@|ðL? @MLý| |üi MLL! MiuLhi TýhUü@tð?} ð|ë
AL i T*Lhi |üðt ðttýic êi Thiti?| @ 4L_i* êüihi Mý)ih @?_ ti**ih @hi hðt! ?iý|h@*

5_Jhqhudoo|/ fxvwrphuv zkr eholhyh wkdw dq lwhp grhv qrw phhw wkhlu qhhgv/ zloo uhwxuq lw/ uhjdugohvv
ri zkhwkhu lw ixqfwlrqv surshuo| ru qrw1 Lq dq lqwhuhvwlqj h{dpsoh ri wklv ehkdylru/ rqh uhwdlohu uhfhqwo|
uhsruwhg wkh uhwxuq ri wzr rxlmd erdugv1 Rxlmd erdugv duh fkloguhq wr|v wkdw/ vxssrvhgo|/ doorz frqwdfw
zlwk wkh vslulw zruog1 Rq rqh rxlmd erdug wkhuh zdv d qrwh ghvfulelqj wkdw lw glg qrw zrun ehfdxvh qr
pdwwhu krz kdug zh wulhg/ zh frxog qrw jhw dq| jrrg dqvzhuv iurp wkh rwkhu vlgh1 Wkh rwkhu rxlmd
erdug uhwxuqhu vdlg wkdw wkh uhdvrq iru uhwxuq zdv= wrr pdq| vslulwv uhvsrqghg wr wkh rxlmd erdug
vhvvlrq/ dqg wklqjv ehfdph wrr vfdu|1 Lq erwk fdvhv/ wkh frqvxphuv zhuh doorzhg wr uhwxuq wkhvh
ghihfwlyh surgxfwv1% Urjhuv dqg Wleehq0Ohpenh +4<<;,/ s1 4<1
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@?_ ü@ñi ?L Thðñ@|i ð?uLh4@|ðL? @MLý| |üi Mý)ih<t ñ@*ý@|ðL? Lu |üi LMéiU|ë ï?*) |üi
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?i}@|ðñi týhT*ýt êüi? üðt ñ@*ý@|ðL? |ýh?t Lý| |L Mi *itt |ü@? �%2c Mý| üi _Lit ?L|
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�%e |üi Mý)ih hi|ýh?t |üi LMéiU|c tL |üi Mý)ih<t i TiU|i_ týhT*ýt ðt E�*eä dý�*eoë `üi?
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ýT êi LM|@ð? |üi ñ@*ýi Lu ð?uLh4@|ðL? uLh |üi Mý)ihc êüðUü ðt i @U|*) ô%ô2c üi?Ui |üi
Mý)ih ðt êð**ð?} |L @UUiT| |üðt UL?|h@U| êð|üLý| @U^ýðhð?} ð?uLh4@|ðL?ë Aüi ti**ih i@h?t
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út |üi @MLñi i @4T*i tý}}it|tc |üi ti**ih ê@?|t |L ð?_ýUi |üi Mý)ih |L TýhUü@ti
êð|üLý| @U^ýðhð?} ð?uLh4@|ðL?ë AL |üðt i?_c Lgihð?} @ ê@hh@?|) ðt Thiuih@M*i |L *Lêihí
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ê@hh@?|) @t @ }LL_ týMt|ð|ý|i uLh ð?uLh4@|ðL? MiU@ýti ð| !ðU!t ð? êüi? üðt ñ@*ý@|ðL?
ðt *Lêc ThiUðti*) êüi? ð?uLh4@|ðL? êLý*_ ü@ñi 4@||ihi_ E|üi Mý)ih ýtit ð?uLh4@|ðL?
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@?_ tL4i|ð4itQêüi? üðt ñ@*ý@|ðL? |ýh?t Lý| |L Mi *LêQhi|ýh?t |üi LMéiU|ë

ì @*tL êLh! Lý| |üi LT|ð4@* UL?|h@U| êüi? @ ê@hh@?|) ðt ð4TLttðM*i MiU@ýti |üi
LMéiU| U@??L| Mi hi|ýh?i_ë ïMéiU|t |ü@| U@??L| Mi hi|ýh?i_ @hi ðUiíUhi@4 UL?itc @?_
ü@ðh Uý|të ú hi}ý*@|ðL? 4@!ð?} ð| ñih) i Ti?tðñi uLh ti**iht |L _ðtTLti Lu hi|ýh?i_ ð|i4t
4@) @*tL 4@!i Lgihð?} @ ê@hh@?|) _i u@U|L ð4TLttðM*ië ì tL*ñi uLh |üi LT|ð4@* _ðhiU|
hiñi*@|ðL? 4iUü@?ðt4c @?_ êi �?_ |ü@| |üi ti**ih U@? ð4T*i4i?| |ü@| @**LU@|ðL? tð4T*)
M) @t!ð?} uLh @ � i_ ThðUië W? |üðt U@tic üLêiñihc |üi Mý)ih êð** tL4i|ð4it @U^ýðhi
ð?uLh4@|ðL?ë AL tii êü)c !iiT ð? 4ð?_ |ü@| |üi LT|ð4@* UL?|h@U| 4ýt| UL?tð_ih |üi
ð?Ui?|ðñi |L @U^ýðhi ð?uLh4@|ðL?ë Aüi L?*) ê@) |ü@| @ ti**ih U@? Thiñi?| ð?uLh4@|ðL?
@U^ýðtð|ðL? ð? @ êLh*_ êüihi LMéiU|t U@??L| Mi hi|ýh?i_ ðt |L *Lêih |üi ThðUic Mý|
*Lêihð?} |üi ThðUi üýh|t ThL�|të W? u@U|c êüi? |üi ULt| Lu ð?uLh4@|ðL? ðt ñih) t4@**c
ð| ðt ?L| ThL�|@M*i uLh |üi ti**ih |L Thiñi?| ð?uLh4@|ðL? @U^ýðtð|ðL? MiU@ýti üi êLý*_
ü@ñi |L *Lêih |üi ThðUi |LL 4ýUüë ú| |üi LT|ð4@* UL?|h@U|c |üi ti**ih @?|ðUðT@|it |ü@|
ð?uLh4@|ðL? êð** Mi @U^ýðhi_ @?_ @t!t uLh |üi ThðUi |ü@| ðt LT|ð4@* êüi? _i@*ð?} êð|ü
@? ð?uLh4i_ @}i?|ë

ì @t! |üi ^ýit|ðL? Lu êüi|üih 4L?i)íM@U! ê@hh@?|ðit @hi _itðh@M*i M) UL4T@hð?}
|üi LT|ð4@* UL?|h@U|t êüi? |üi LMéiU| U@?c Lh U@??L|c Mi hi|ýh?i_ë W? Lýh 4L_i*c
@**Lêð?} |üi ti**ih |L Lgih @ ê@hh@?|) ðt ?L| ?iUitt@hð*) êi*u@hiíð4ThLñð?}c MiU@ýti
êüi? |üi Mý)ih hi|ýh?t @? LMéiU| êi hi}@h_ |üi LMéiU| @t ?L| |h@_i_ë W? u@U|c êüi?
|üi ULt| Lu @U^ýðhð?} ð?uLh4@|ðL? ðt üð}ü hi*@|ðñi |L |üi ñ@*ýi Lu |üi LMéiU|c uLhMð__ð?}
|üi ti**ih uhL4 Lgihð?} @ ê@hh@?|) ðt |üi LT|ð4@* TL*ðU)ë Aüðt ðt MiU@ýti |üi ti**ih êð**
|üi? �?_ ð| LT|ð4@* |L *Lêih |üi ThðUic i?týhð?} |h@_i êð|ü ThLM@Mð*ð|) L?i @?_ ?L
ð?uLh4@|ðL? @U^ýðtð|ðL?ë î) UL?|h@t|c êüi? |üi ULt| Lu ð?uLh4@|ðL? @U^ýðtð|ðL? ðt *Lê
|üi ti**ih tüLý*_ Mi @**Lêi_ |L Lgih @ ê@hh@?|)c tð?Ui L|üihêðti |üi LT|ð4@* UL?|h@U|
ð?ñL*ñit ð?uLh4@|ðL? @U^ýðtð|ðL? @?_ *ð4ð|i_ |h@_i Lu |üi LMéiU|ë
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ì ü@ñi UL4T@hi_ |üi LT|ð4@* UL?|h@U|t êüi? |üi LMéiU| U@? Mi hi|ýh?i_ @?_ êüi?
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