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ú uý?_@4i?|@* ðttýi ð? ð?|ih?@|ðL?@* 4@UhLiUL?L4ðUt ðt |üi LT|ð4@* UüLðUi Lu |üi

i Uü@?}i h@|i hi}ð4ië Aüi uh@4iêLh! _iñi*LTi_ ð? |üðt T@Tih ?@|ýh@**) *i?_t

ð|ti*u |L @ êi*u@hi UL4T@hðtL? @UhLtt TL*ðU) hi}ð4it tð?Ui UL?tý4iht< ý|ð*ð|) }ðñit

@? i T*ðUð| êi*u@hi 4i|hðUë 5iñih@* L|üih @ý|üLht ü@ñi *LL!i_ @| |üi LT|ð4@*ð|) Lu

|üi i Uü@?}i h@|i hi}ð4i ð? }i?ih@* i^ýð*ðMhðý4 LT|ð4ð3ð?} 4L_i*të OLêiñihc |üi)

|)TðU@**) @ttý4i ãi ðM*i ThðUitë2D �LhiLñihc Lýh 4L_i* i?@M*it ýt |L i @4ð?i |üi

hi*@|ðL?tüðT Mi|êii? |h@_i @?_ êi*u@hië

57Vhh/ iru h{dpsoh/ Sudndvk Dswh hw do1 +4<<:,/ Gdylg Edfnxv dqg Juhjru Z1 Vplwk +4<<6,/

Ehwwv dqg Ghyhuhx{ +4<<;,/ dqg Nroopdqq +4<<8,1
58Zkhq pdunhwv duh frpsohwh dqg sulfhv duh ðh{leoh/ wkh h{fkdqjh udwh uhjlph grhv qrw pdwwhu

+Khospdq +4<;4,/ Oxfdv +4<;5,,1 Khospdq dqg Ud}lq +4<;5, dqg Qhxph|hu +4<<;, h{dplqh

zhoiduh xqghu lqfrpsohwh pdunhwv dqg ðh{leoh sulfhv/ dqg vwdwh frqglwlrqv xqghu zklfk d ðh{leoh

h{fkdqjh udwh lv vxshulru wr d ñ{hg h{fkdqjh udwh1 Dv lq wklv sdshu/ Ghyhuhx{ dqg Hqjho +4<<;,

kdyh frqvlghuhg wklv txhvwlrq zlwklq wkh frqwh{w ri d prgho zlwk qrplqdo uljlglwlhv1
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Aüi uL**Lêð?} |êL èhLTLtð|ðL?t tý44@hð3i Lýh !i) �?_ð?}t êð|ü hi}@h_ |L

êi*u@hië

èhLTLtð|ðL? ô `i*u@hi ðt ?L| ?iUitt@hð*) üð}üih ý?_ih @ � i_ i Uü@?}i h@|i t)tí

|i4 |ü@? ð| ðt ý?_ih @ ãL@|ð?} i Uü@?}i h@|i t)t|i4ë Aüi i Uü@?}i h@|i t)t|i4

ý?_ih êüðUü êi*u@hi ðt üð}üit| _iTi?_t L? Eðä Thiuihi?Uit @?_ Eððä |üi ThiUðti 4L?í

i|@h) TL*ðU) hý*it uL**Lêi_ ý?_ih i@Uü i Uü@?}i h@|i t)t|i4ë

èhLTLtð|ðL? e W? }i?ih@* |üihi ðt ?L L?ií|LíL?i hi*@|ðL?tüðT Mi|êii? |üi hi*@|ðñi

*iñi* Lu |h@_i @?_ |üi êi*u@hi Lh_ihð?} Lu i Uü@?}i h@|i hi}ð4itë

AL}i|üih êð|ü èhLTLtð|ðL? �c |üiti hitý*|t tý}}it| |ü@| |üi ñðiê |ü@| i Uü@?}i

h@|i t|@Mð*ð|) *i@_t |L 4Lhi |h@_i @?_ |üihiuLhi üð}üih êi*u@hi 4@) Mi ð?ULhhiU|ë

Aüi !i) u@U|Lht _i|ih4ð?ð?} êi*u@hi @hi |üi ñ@hð@?Ui Lu UL?tý4T|ðL? @?_ *iðtýhi

ý?_ih ML|ü hi}ð4itc @t êi** @t |üiðh ULñ@hð@?Ui ý?_ih ?L?ítiT@h@M*i Thiuihi?Uitë

Aüiti u@U|Lht @hi _ðgihi?| uhL4 |üLti _i|ih4ð?ð?} |üi |h@_i *iñi*c êüðUü @hi |üi

ñ@hð@?Ui Lu hiñi?ýit @?_ *@MLh ULt|t ð? |üi üL4i hi*@|ðñi |L |üi uLhið}? 4@h!i|ë

ú?L|üih u@U|Lh @giU|ð?} êi*u@hic Mý| ?L| |h@_ic ðt |üi _ðgihi?Ui Lu |üi Lñih@**

UL?tý4ih ThðUi ð?_i @UhLtt i Uü@?}i h@|i hi}ð4itë2S

W? ð**ýt|h@|ð?} |üi |êL èhLTLtð|ðL?tc êi êð** �ht| UL?tð_ih |üi hL*i Lu Thiuihi?Uitë

ì tüLê |ü@| @ ãi ðM*i i Uü@?}i h@|i *i@_t |L üð}üih êi*u@hi êüi? Thiuihi?Uit @hi

tiT@h@M*ic Mý| @ � i_ i Uü@?}i h@|i 4@) Mi Thiuihhi_ êüi? UL?tý4T|ðL? @?_

*iðtýhi @hi týMt|ð|ý|itë ì |üi? UL?tð_ih |üi hL*i Lu |üi ThiUðti ð4T*i4i?|@|ðL?

Lu |üi i Uü@?}i h@|i t)t|i4t E|üi 4L?i|@h) hý*it uL**Lêi_äë ì tüLê |ü@| @ � i_

i Uü@?}i h@|i ðt 4Lhi _itðh@M*i ðu ð| ðt LTih@|i_ @t @ ULLTih@|ðñi Ti}c êüð*i |üi

LTTLtð|i ðt |hýi ðu ð| ðt LTih@|i_ @t @ L?iítð_i_ Ti}ë 6Lh tT@Ui *ð4ð|@|ðL?tc êi L?*)

_ðtUýtt |üi ð?|ýð|ðL? Miüð?_ |üi hitý*|t Lu |üðt tiU|ðL?ë 6Lh4@* ThLLut @hi ð? @

AiUü?ðU@* úTTi?_ð |ü@| ðt @ñ@ð*@M*i L? hi^ýit|ë

WWWë� Aüi +L*i Lu èhiuihi?Uit

6ðht|c UL?tð_ih |üi U@ti êüihi Thiuihi?Uit @hi tiT@h@M*i ð? UL?tý4T|ðL? @?_ *iðtýhi

@?_ êüihi |üi ý?UL?_ð|ðL?@* _ðt|hðMý|ðL? Lu � ðt |üi t@4i ý?_ih ML|ü i Uü@?}i

59Ghyhuhx{ dqg Hqjho +4<<;, glvfxvv lq ghwdlo wkh glvwlqfwlrq ehwzhhq wkh hòhfw ri wkh h{fkdqjh

udwh uhjlph rq h{shfwhg ohyhov ri frqvxpswlrq dqg ohlvxuh +wkurxjk wkh sulfh, dqg wkh yduldqfh

ri frqvxpswlrq dqg ohlvxuh1
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h@|i hi}ð4itë W| U@? Mi tüLê? |ü@| êi*u@hi ðt üð}üih ý?_ih @ ãL@| êüi? @}i?|t @hi

hðt!í@ñihti êð|ü hitTiU| |L *iðtýhië2.

W? Lh_ih |L ý?_iht|@?_ |üðt hitý*|c ð| ðt ýtiuý* |L êhð|i _Lê? |üi i^ý@|ðL?t uLh

@}}hi}@|i OL4i UL?tý4T|ðL? @?_ *iðtýhi ð? i^ýð*ðMhðý4G
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å
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éE�Hä

ú| @ }ðñi? ThðUi *iñi*c |üi ñ@hð@?Ui Lu UL?tý4T|ðL? ðt |üi t@4i ý?_ih ML|ü t)t|i4tc

Mý| |üi ñ@hð@?Ui Lu *iðtýhi ðt t4@**ih ý?_ih @ ãL@|ë Aüi _ðt@_ñ@?|@}i Lu @ � i_

i Uü@?}i h@|i t)t|i4 ðt |ü@| |üi TihuiU| ULhhi*@|ðL? Lu _L4it|ðU @?_ uLhið}? _i4@?_

tüLU!t *i@_t |L @ *@h}ih ñL*@|ð*ð|) Lu *iðtýhic êüðUü hi_ýUit êi*u@hië

ì*u@hi @*tL _iTi?_t L? |üi ThðUi *iñi* å ý?_ih |üi |êL t)t|i4të îiU@ýti Lu

4L?LTL*ðt|ðU UL4Ti|ð|ðL?c ThðUit ti| M) �h4t @hi ð?iæUði?|*) üð}üë W| U@? Mi tüLê?

|ü@| |üi ThðUi *iñi* ðt *Lêih ý?_ih @ ãL@|c uýh|üih UL?|hðMý|ð?} |L üð}üih êi*u@hië

N?_ih @ ãL@|c |üi ê@}i h@|i ðt *itt ULhhi*@|i_ êð|ü |üi _i4@?_ uLh }LL_t ð? ML|ü

4@h!i|tc tL |ü@| |üi ñL*@|ð*ð|) Lu |L|@* *@MLh ULt|t ðt *Lêih @?_ �h4t Uü@h}i @ *Lêih

ThðUië2H

ú? ð4T*ðU@|ðL? Lu |üðt hitý*| ðt |ü@| |üihi ðt ?L _ðhiU| hi*@|ðL?tüðT Mi|êii? |üi

*iñi* Lu |h@_i @?_ êi*u@hi ý?_ih |üi |êL i Uü@?}i h@|i t)t|i4t EèhLTLtð|ðL? eäë

ì t@ê ð? 5iU|ðL? WW |ü@| |üi *iñi* Lu |h@_i ðt |üi t@4i ð? ML|ü i Uü@?}i h@|i

t)t|i4t êüi? ý|ð*ð|) ðt tiT@h@M*i ð? UL?tý4T|ðL? @?_ *iðtýhië

Aüi ð4T@U| Lu ?L?ítiT@h@Mð*ð|ðit Mi|êii? UL?tý4T|ðL? @?_ *iðtýhi ðt Mit| ý?í

_iht|LL_ M) i @4ð?ð?} @ tTiUð�U U@ti êüihi @}i?|t @hi hðt!í?iý|h@* êð|ü hitTiU|

|L *iðtýhië W? |ü@| U@ti êi*u@hi ðt |üi t@4i ý?_ih ML|ü t)t|i4t ý?_ih tiT@h@M*i

5:Wklv lv wuxh vxemhfw wr wkh frqglwlrq wkdw wkh wklug0rughu ghulydwlyh xooo lv qrw wrr qhjdwlyh1
5;Ghyhuhx{ dqg Hqjho +4<<;, dovr ñqg wkdw zhoiduh lv kljkhu xqghu d ðrdw lq d prgho zlwk

qrplqdo uljlglwlhv dqg vhsdudeoh suhihuhqfhv1 Wkh| frpsduh zhoiduh xqghu glòhuhqw dvvxpswlrqv

derxw sulfh vhwwlqj1 Zkloh wkhlu prgho lv vrphzkdw glòhuhqw~wkh| frqvlghu dq lqñqlwh krul}rq/

wzr0frxqwu| jhqhudo htxloleulxpprgho zlwk shuihfw ulvnvkdulqj dqg prqh| lq wkh xwlolw| ixqfwlrq~

wkhlu frqfoxvlrq wkdw zhoiduh lv kljkhu xqghu d ðrdw zkhq wkhuh lv sulflqj wr pdunhw/ dqg zkhq

suhihuhqfhv duh vhsdudeoh lq frqvxpswlrq dqg ohlvxuh/ lv wkh vdph dv rxuv1 Lq wkhlu iudphzrun/

wkh wklug0rughu ghulydwlyh sod|v qr uroh ehfdxvh wkh| dvvxph wkdw xwlolw| lv txdgudwlf lq ohlvxuh1

Pruh jhqhudoo|/ wkh wklug0rughu ghulydwlyh pdwwhuv ehfdxvh wkh fhuwdlqw| htxlydohqw ri wkh zdjh

udwh lv sursruwlrqdo wr Hxo/ zklfk lv orzhu xqghu d ðrdw zkhq xooo A 3/ lq zklfk fdvh lw ixuwkhu

frqwulexwhv wr d orzhu sulfh1
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uL**Lêð?} Thiuihi?UitG

LESc ,ä ' üESä n , n kS,cE�bä
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@?@*)|ðU@* hitý*| êi |üihiuLhi UL?tð_ih |üi êi*u@hi igiU| Lu @ 4@h}ð?@* _hLT ð? |üi
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|ð@|ð?} i TiU|i_ ý|ð*ð|) E�bä êð|ü hitTiU| |L |üi ULhhi*@|ðL? Mi|êii? 4L?i) týTT*ðit

@?_ ýtð?} |üi i^ýð*ðMhðý4 ThðUi i^ý@|ðL?t E�eä @?_ E�Däc êi �?_ |ü@| êi*u@hi ðt

üð}üih ý?_ih @ ãL@| êüi? UL?tý4T|ðL? @?_ *iðtýhi @hi UL4T*i4i?|t @?_ üð}üih

ý?_ih @ � i_ i Uü@?}i h@|i t)t|i4 êüi? UL?tý4T|ðL? @?_ *iðtýhi @hi týMt|ð|ý|itë

Aüi ð?|ýð|ðL? uLh |üðt ðt |ü@| UL?tý4T|ðL? @?_ *iðtýhi @hi 4Lhi ?i}@|ðñi*) ULhhií

*@|i_ ý?_ih @ � i_ i Uü@?}i h@|i t)t|i4c êüðUü ðt @||h@U|ðñi êüi? UL?tý4T|ðL?

@?_ *iðtýhi @hi týMt|ð|ý|itc Mý| ý?@||h@U|ðñi êüi? |üi) @hi UL4T*i4i?|të

W? |üðt T@h|ðUý*@h i @4T*ic |üi êi*u@hi h@?!ð?} Lu |üi i Uü@?}i h@|i t)t|i4t

ü@TTi?t |L Mi |üi t@4i @t |üi |h@_i h@?!ð?}ë îý| @t êi t@ê @MLñic |üðt _Lit ?L|

üL*_ }i?ih@**) tð?Ui *iðtýhi ü@t @ *Lêih ñL*@|ð*ð|) ý?_ih @ ãL@|ë AüihiuLhic êüi?

@}i?|t @hi tð}?ð�U@?|*) hðt!í@ñihti êð|ü hitTiU| |L *iðtýhic êüð*i UL?tý4T|ðL? @?_

*iðtýhi @hi êi@! týMt|ð|ý|itc êi*u@hi ðt üð}üih ý?_ih @ ãL@| Mý| |h@_i ðt üð}üih

ý?_ih @ � i_ i Uü@?}i h@|ië

Aüiti �?_ð?}t @hi uýh|üih ð**ýt|h@|i_ ð? 6ð}ýhi 2ë W| tüLêt |üi êi*u@hi }@ð?

uhL4 @ � i_ i Uü@?}i h@|i |L @ ãL@| uLh |üi t@4i ý|ð*ð|) uý?U|ðL? @?_ T@h@4i|ihðí

3@|ðL? L? êüðUü 6ð}ýhi � ðt M@ti_ë W? |üðt U@ti |üihi ðt TLtð|ðñi hðt!í@ñihtðL? êð|ü

hitTiU| |L *iðtýhië Aüi êi*u@hi }@ð? ðt _i�?i_ @t |üi i^ý@* TihUi?|@}i Uü@?}i ð?

UL?tý4T|ðL? @?_ *iðtýhi ý?_ih @ � i_ i Uü@?}i h@|i |ü@| *i@_t |L |üi t@4i êi*u@hi

@t ý?_ih @ ãL@|ë 6ð}ýhi 2 ð**ýt|h@|it |ü@| êi*u@hi U@? Mi üð}üih ý?_ih ið|üih i í

Uü@?}i h@|i t)t|i4ë ì*u@hi ðt üð}üih ý?_ih @ ãL@| êüi? UL?tý4T|ðL? @?_ *iðtýhi

@hi UL4T*i4i?|tc tiT@h@M*ic Lh êi@! týMt|ð|ý|itë ì*u@hi ðt *Lêih ý?_ih @ ãL@|

êüi? UL?tý4T|ðL? @?_ *iðtýhi @hi týæUði?|*) t|hL?} týMt|ð|ý|itë Aüi 6ð}ýhi @*tL

ð**ýt|h@|it |ü@| |üi êi*u@hi @?_ |h@_i Lh_ihð?} Lu i Uü@?}i h@|i t)t|i4t U@? _ðgihë

Aüðt ðt |üi U@ti uLh " ' féô Eêi@! týMt|ð|ý|itäc ð? êüðUü U@ti êi*u@hi ðt *@h}ih ý?_ih
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WWWë2 Aüi +L*i Lu �L?i|@h) +ý*it

úT@h| uhL4 Thiuihi?Uitc @ êi*u@hi UL4T@hðtL? @UhLtt i Uü@?}i h@|i hi}ð4it _iTi?_t

L? üLê @ T@h|ðUý*@h i Uü@?}i h@|i t)t|i4 ðt 4@?@}i_ë ûið|üih i Uü@?}i h@|i

t)t|i4 |ðit _Lê? |üi 4L?i|@h) TL*ðU) hý*it uL**Lêi_ë N?_ih @ ãL@|c |üi i Uü@?}i

h@|i t)t|i4 _Lit ?L| ð4TLti @?) hit|hðU|ðL?t L? 4L?i|@h) TL*ðU) @| @**ë2b N?_ih

@ � i_ i Uü@?}i h@|i t)t|i4c |üihi ðt @*tL @ _i}hii Lu uhii_L4 êð|ü hitTiU| |L

4L?i|@h) TL*ðU) hý*itc êüðUü U@? Mi _i|ih4ð?i_ t)44i|hðU@**) ð? @ ULLTih@|ðñi Ti}

Lh @t)44i|hðU@**)c uLh i @4T*i ð? @ ý?ð*@|ih@* Ti}ë út @? ð**ýt|h@|ðL?c êi i @4ð?i

@ tð|ý@|ðL? êüihi Ui?|h@* M@?!t @hi u@Ui_ êð|ü ý?LMtihñ@M*i 4L?i) _i4@?_ tüLU!t

@?_ êi UL4T@hi @ ULLTih@|ðñi Ti} êð|ü @ L?iítð_i_ Ti}ë ì tüLê |ü@| |üi êi*u@hi

Lh_ihð?} Mi|êii? � i_ @?_ ãi ðM*i i Uü@?}i h@|it ðt _ðgihi?| ð? |üi |êL U@titë

út _ðtUýtti_ @MLñic ð? }i?ih@* L?i U@? |üð?! Lu � @t @ UL4Mð?@|ðL? Lu 4L?i)

_i4@?_ @?_ týTT*) tüLU!të `üi? êi ð?|hL_ýUi @ t|LUü@t|ðU ñi*LUð|) T Lu 4L?i)

_i4@?_c |üi 4L?i) 4@h!i| i^ýð*ðMhðý4 UL?_ð|ðL? MiUL4it t*T '� rc êüihi � r

ðt |üi 4L?i) týTT*)ëôf ú** êi ?ii_ |L _L ðt hið?|ihThi|� @t�rT ë 5ð4ð*@h*)c�W '
� rWT Wë N?_ih @ Týhi ãL@|c êi @ttý4i |ü@| 4L?i) týTT*ðit @hi UL?t|@?| MiU@ýti

|üi Ui?|h@* M@?! U@??L| ð?t|@?|@?iLýt*) hitTL?_ |L |üi ý?LMtihñ@M*i tüLU!t |L

T @?_ T Wë úttý4ð?} 4L?i) týTT*ðit i^ý@* |L L?ic êi |üi? ü@ñi � ' T @?_

�W ' T W ý?_ih @ ãL@|c tL |ü@| 7 ' T*T Wë
N?_ih @ � i_ i Uü@?}i h@|i t)t|i4c üLêiñihc M) |@h}i|ð?} |üi i Uü@?}i h@|i

|üi 4L?i) týTT*ðit @ý|L4@|ðU@**) hitTL?_ |L T @?_ T Wc iñi? |üLý}ü |üi) @hi ?L|

ð44i_ð@|i*) LMtihñ@M*ië 6ðht| UL?tð_ih @ L?iítð_i_ Ti}c êüihi |üi 6Lhið}? Ui?|h@*

M@?! Ti}t |L |üi OL4i Uýhhi?U)ë Aüi OL4i ULý?|h)<t 4L?i|@h) TL*ðU) ðt |üi t@4i

@t ð| ðt ý?_ih @ ãL@| E� r ' �äc êüð*i �rW @_éýt|t i?_L}i?Lýt*) |L ti| 7 ' �ë W?

|ü@| U@tic � ' �W ' T ë úttý4ð?} |ü@| T @?_ T W ü@ñi |üi t@4i ý?UL?_ð|ðL?@*

_ðt|hðMý|ðL?c ð| uL**Lêt |ü@| |üi ý?UL?_ð|ðL?@* _ðt|hðMý|ðL?t Lu � @?_ �W @hi |üi

t@4i @t ý?_ih @ ãL@|ë út _ðtUýtti_ @MLñic ð? |üðt U@ti êi*u@hi êð** Mi üð}üih ý?_ih

5<Qhxph|hu +4<<;, dujxhv wkdw zhoiduh pd| eh kljkhu ru orzhu xqghu d ðrdw ghshqglqj rq
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4L_i*ë ì tüLê |ü@| ?i| U@Tð|@* ãLêt |i?_ |L Mi t4@**ih ý?_ih @ ãi ðM*i i Uü@?}i

h@|i hi}ð4ië ú?L|üih LMñðLýt i |i?tðL? ðt |L UL?tð_ih @? ð?�?ð|i üLhð3L? uh@4ií

êLh!ë ú*|üLý}ü |üðt i |i?tðL? ðt |iUü?ðU@**) Uü@**i?}ð?} êüi? �?@?Uð@* 4@h!i|t

@hi ð?UL4T*i|ic ð| ðt *ð!i*) |L Mi ð4TLh|@?|c @t |üi i Uü@?}i h@|i êð** Mi @giU|i_ M)

66Zh frqvlghu wkh iroorzlqj prqhwdu| srolf| uxohv= P @ p . +4 ý ð,+J ý 4, dqg Pú @
pú.+4ýð,+Júý 4,/ zkhuh J dqg Jú uhsuhvhqw udqgrp jryhuqphqw frqvxpswlrq/ zklfk hqwhuv

xwlolw| vhsdudeoh iurp sulydwh frqvxpswlrq dqg ohlvxuh dqg zklfk lv ñqdqfhg e| oxps0vxp wd{hv1

2�



i TiU|@|ðL?t @ttLUð@|i_ êð|ü sü|üoe uý?_@4i?|@*të ïýh 4L_i* ü@t @*tL @Mt|h@U|i_

uhL4 |üi *LU@|ðL? UüLðUi Lu �h4të út @ hitý*| Lu i Uü@?}i h@|i ý?Uih|@ð?|) �h4t

4@) _iUð_i |L *LU@|i ThL_ýU|ðL? ð? |üi uLhið}? 4@h!i|ë ,?|h) @?_ i ð| _iUðtðL?t

ULý*_ Mi Mýð*| ð?|L |üi 4L_i* @?_ 6#W ULý*_ Mi @?@*)3i_ë ì ü@ñi @ttý4i_ |ü@|
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