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Devwudfw

Lq wklv sdshu/ zh frqvlghu d jryhuqphqw wkdw h{hfxwhv d shupdqhqw rshq
pdunhw vdoh1 Wkh jryhuqphqw lv irufhg wr hyhqwxdoo| xvh prqh| fuhdwlrq wr sd|
iru wkh ghew*v h{shqvhv/ fkrrvlqj ehwzhhq fkdqjlqj hlwkhu wkh prqh| jurzwk
udwh +wkh lqðdwlrq0wd{ udwh, ru wkh uhvhuyh uhtxluhphqw udwlr +wkh lqðdwlrq0wd{
edvh,1 Zh ñuvw ghulyh frqglwlrqv xqghu zklfk hdfk ri wkh wzr vhfrqg0ehvw dowhu0
qdwlyh srolflhv duh ihdvleoh lq dq hfrqrp| zlwk qhrfodvvlfdo surgxfwlrq1 Duphg
zlwk wkhvh frqglwlrqv/ zh dvn wkh iroorzlqj txhvwlrq= zklfk prqhwdu| srolf|
dfwlrq lv ehwwhu lq d zhoiduh vhqvhB Zlwk qhrfodvvlfdo surgxfwlrq/ prqhwdu|
srolf| srwhqwldoo| kdv orqj0uxq hòhfwv rq wkh fdslwdo vwrfn dqg wkh pdujlqdo
surgxfw ri fdslwdo1 Wkh fxuydwxuh ri wkh surgxfwlrq ixqfwlrq lv fuxfldo1 Wkh
frpsxwdwlrqdo h{shulphqwv vkrz/ vrphzkdw vxusulvlqjo|/ wkdw d shupdqhqw lq0
fuhdvh lq jryhuqphqw erqgv lv ñqdqfhg e| hlwkhu orzhu uhvhuyh uhtxluhphqwv ru
idvwhu prqh| jurzwk1 Dffruglqjo|/ vwhdg|0vwdwh zhoiduh iru doo jhqhudwlrqv lv
kljkhu xqghu wkh uhvhuyh0uhtxluhphqw srolf|1

úWkh dxwkruv zlvk wr wkdqn/ zlwkrxw lpsolfdwlqj/ ]vrow Ehfvl/ Wrp Frroh|/ Pdufr Hvslqrvd/ Hulf
Ohhshu/ dqg vhplqdu sduwlflsdqwv dw wkh Ihghudo Uhvhuyh Edqn ri Dwodqwd iru khosixo frpphqwv rq
dq hduolhu yhuvlrq ri wklv sdshu1 Wkh ylhzv h{suhvvhg khuhlq gr qrw qhfhvvdulo| uhsuhvhqw wkrvh ri
wkh Erdug ri Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp qru wkh Ihghudo Uhvhuyh Edqn ri Gdoodv1
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Aüi TýhTLti Lu |üðt T@Tih ðt |L @__hitt @ tð4T*i ^ýit|ðL?G ð? @ U*Lti_ iUL?L4)c
}ðñi? |ü@| @ }Lñih?4i?| 4ýt| h@ðti tið}?ðLh@}i hiñi?ýic êüðUü |LL* Q h@ðtð?} hitihñi
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hiñi?ýi ðt |üi ThL_ýU| Lu @ |@ M@ti @?_ @ |@ h@|ië AüihiuLhic Lýh Thð4@h) ^ýit|ðL?
U@? Mi hit|@|i_ @t uL**LêtG êLý*_ @}i?|t Thiuih |ü@| |üi }Lñih?4i?| UüLLti @ TL*ðU)
@U|ðL? @ð4i_ _ðhiU|*) @| ð?Uhi@tð?} |üi |@ M@tic @t |üi hitihñi hi^ýðhi4i?| _Litc Lh
Thiuih @ TL*ðU) @ð4i_ _ðhiU|*) @| ð?Uhi@tð?} |üi |@ h@|ic @t |üi 4L?i) }hLê|ü h@|i
_Litq2

AL |ü@| i?_c êi ýti @ tð4T*i }i?ih@* i^ýð*ðMhðý4 4L_i* Lu Lñih*@TTð?} }i?ih@|ðL?t
êð|ü ThL_ýU|ðL?ë î@?! _iTLtð|t @hi |üi 4Lt| _itðh@M*i t|Lhi Lu ñ@*ýi uLh @}i?|të
Aüi _iTLtð|t LñihUL4i @ uhðU|ðL? |ü@| Thiñi?|t t4@** t@ñiht uhL4 @U^ýðhð?} U@Tð|@*
Lh üL*_ð?} }Lñih?4i?| ML?_t _ðhiU|*)ë 6ð@| 4L?i) ðt ñ@*ýi_ tL*i*) MiU@ýti M@?!t
@hi hi^ýðhi_ |L üL*_ ð|ë Aüiti hi^ýðhi_ hitihñit UL?t|ð|ý|i |üi tið}?ðLh@}i |@ M@tic
êüð*i |üi tið}?ðLh@}i |@ h@|i ðt TLtð|ðñi*) hi*@|i_ |L |üi h@|i Lu Uýhhi?U) Uhi@|ðL?ë
Aüi }Lñih?4i?| ð?ð|ð@|it @ Tih4@?i?| LTi? 4@h!i| t@*ic Tih4@?i?|*) ð?Uhi@tð?} |üi
^ý@?|ð|) Lu L?iíTihðL_c _iu@ý*|íuhii ML?_t hð}ü| @| |üi t|@h| Lu |ð4ië ì uLUýt L?
i^ýð*ðMhð@ êüihi |üi ThL4ðti_ hi@* hi|ýh? L? |üiti i Uii_ |üi hi@* }hLê|ü h@|i Lu |üi
iUL?L4) |üihiM) ThiU*ý_ð?} @?) hiñi?ýi }i?ih@|ðL? uhL4 ML?_ tið}?Lh@}ië W? týUü @
ti||ð?}c ð?|ihit| LM*ð}@|ðL?t êð**c ð? t|i@_) t|@|ic i Uii_ |üi hiñi?ýi uhL4 ð?Uhi@ti_
ML?_ t@*itc hi^ýðhð?} |üi }Lñih?4i?| |L hi*) L? Uýhhi?U) tið}?ðLh@}i |L 4@!i ýT |üi
hiñi?ýi tüLh|u@**ë ïýh Ui?|h@* ^ýit|ðL? ðt |üðtG ðu |üi }Lñih?4i?| ðt Mi?iñL*i?|c êüðUü
ð?t|hý4i?| Q hitihñi hi^ýðhi4i?|t Lh 4L?i) }hLê|ü Q tüLý*_ ð| ýti |L }i?ih@|i |üðt

4Wr olvw exw d ihz ri wkhvh sdshuv/ vhh Iulhgpdq +4<:4,/ Dxhuqkhlphu +4<:7,/ Eurfn +4<;<,/
Hdvwhuo|/ Pdxur/ dqg Vfkplgw0Kheeho +4<<8, dqg Fkdul/ Fkulvwldqr/ dqg Nhkrh +4<<9,1

5Lq d uhodwhg sdshu/ Iuhhpdq +4<;:, ghulyhv wkh rswlpdo vwhdg|0vwdwh vhljqlrudjh srolf|/ frqvlvwlqj
ri erwk wrrov1 Wkh uhvhuyh uhtxluhphqw dqg prqh| jurzwk udwh duh vhohfwhg vr wkdw wkh lqðdwlrq wd{
lv hòhfwlyho| d oxps0vxp wd{1 Khuh/ zh irfxv rq srolflhv iurp dprqj wkh vhw ri vhfrqg0ehvw fkrlfhv1
Sxw glòhuhqwo|/ zh vhhn dq dqvzhu wr wkh iroorzlqj txhvwlrq= li d jryhuqphqw pxvw udlvh d fhuwdlq
dprxqw ri uhyhqxh iurp vhljqrudjh/ dqg li lw lv frqvwudlqhg wr xvh hlwkhu rqh ri wzr _vhfrqg0ehvw%
lqvwuxphqwv/ uhvhuyh uhtxluhphqwv ru prqh| fuhdwlrq/ zklfk vkrxog lw xvhB Iuhhpdq lv vlohqw rq wkh
lvvxh ri zkhwkhu fkdqjhv lq wkh ohyho ri jryhuqphqw h{shqglwxuh fdq eh ñqdqfhg xvlqj wkh rqo| wrro dw
d wlph/ dqg li vr/ zkdw uhvwulfwlrqv jhw dffruglqjo| lpsrvhg rq wkh srolf| vsdfh1 Dqrwkhu glòhuhqfh
ehwzhhq Iuhhpdq*v dqdo|vlv dqg rxuv lv wkdw zh xvh d vwdqgdug qhrfodvvlfdo frqfdyh surgxfwlrq
whfkqrorj| frpsduhg zlwk klv xvh ri d olqhdu surgxfwlrq whfkqrorj|1
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6Ri frxuvh/ uhvhuyh uhtxluhphqwv kdyh d qdwxudo xsshu erxqg ri 433(1 Lq hòhfw/ wkhq/ zh duh
dvvxplqj wkdw wkh uhyhqxh qhhghg wr eh udlvhg e| wkh jryhuqphqw lv _vpdoo hqrxjk% wkdw lw lv
dfwxdoo| ihdvleoh wr udlvh lw vroho| yld lqfuhdvhv lq wkh uhvhuyh uhtxluhphqw1

ô



|@hðt| @hð|ü4i|ðUâ |)Ti hitý*| ðt LMtihñi_ë OLêiñihc êüi? 4L?i|@h) TL*ðU) ð?U*ý_it
@ hitihñi hi^ýðhi4i?| @U|ðL?c |üi hitý*|t @hi RT*i@t@?|â Thð4@hð*) Lêð?} |L |üi u@U|
|ü@| |üi hitihñi hi^ýðhi4i?| ðt @ M*ý?| ð?t|hý4i?|ë 54@** Uü@?}it ð? |üi hitihñi
hi^ýðhi4i?| ü@ñi *@h}i ð4T@U|t L? |üi }hLtt hi@* hi|ýh? |L U@Tð|@*ë W? UL?|h@t|c ðu
|üi |iUü?L*L}) ðt *ð?i@hc |üi hitihñi hi^ýðhi4i?| ðt *itt M*ý?| MiU@ýti |üi tULTi Lu
hitihñiíhi^ýðhi4i?| igiU|t ðt *ð4ð|i_ |L |üi _ðhiU| igiU| L? |üi tð3i Lu hi@* �@| 4L?i)
M@*@?Uit @?_ |ühLý}ü |üi i^ýð*ðMhðý4 t@ñð?} @**LU@|ðL?ë

Aüi hitý*|t uhL4 |üi UL4Tý|@|ðL?@* i Tihð4i?|t tüi_ *ð}ü| L? êüðUü 4L?i|@h)
TL*ðU) @U|ðL? ðt Thiuihhi_ M) @}i?|të îiU@ýti t|i@_)ít|@|i êi*u@hi ðt ð?ñihti*) hi*@|i_
|L ML|ü |üi hitihñi hi^ýðhi4i?| @?_ 4L?i) }hLê|ü h@|ic ð| ðt ð4TLh|@?| |L !?Lê
|üi _ðhiU|ðL? @?_ 4@}?ð|ý_i Lu Uü@?}i ð? i@Uü TL*ðU) ñ@hð@M*i |ü@| ðt ?iUitt@h) |L
!iiT |üi }Lñih?4i?|<t Mý_}i| UL?t|h@ð?| t@|ðt�i_ë î@ti_ L? |üi ?ý4ihðU@* @?@*)í
titc |üi Tih4@?i?| ð?Uhi@ti ð? }Lñih?4i?| ML?_t ðt �?@?Ui_ M) ið|üih *Lêih hitihñi
hi^ýðhi4i?|t Lh u@t|ih 4L?i) }hLê|üë Oi?Uic t|i@_)ít|@|i êi*u@hi ðt üð}üih ý?_ih
|üi hitihñiíhi^ýðhi4i?| TL*ðU)ë W? @__ð|ðL?c |üi hitihñiíhi^ýðhi4i?| TL*ðU) @U|ðL?
ðt UL?t|hýU|i_ tL |ü@| |üi ð?ð|ð@* L*_<t _iTLtð| i?_Lê4i?| ðt UL?t|@?|( UL?ti^ýi?|*)c
|üi) Thiuih |üi hitihñiíhi^ýðhi4i?| TL*ðU) |L |üi 4L?i) }hLê|ü TL*ðU) @t êi**ëe

Aüi hitý*|t |üihiuLhi ð?_ðU@|i |ü@| |üi TL*ðU)í|LL* üLhtih@Ui _iTi?_t UhýUð@**) L?
|üi UL?U@ñð|) Lu |üi ThL_ýU|ðL? |iUü?L*L})ë Aüðt UL?U*ýtðL? t|i4t uhL4 |üi ð4T@U|
|ü@| Uü@?}it ð? hitihñi hi^ýðhi4i?|t ü@ñi L? |üi }hLtt hi@* hi|ýh? L? _iTLtð|t Lh
4Lhi tTiUð�U@**)c L? üLê hitTL?tðñi ðt |üi i^ýð*ðMhðý4 ^ý@?|ð|) Lu U@Tð|@* |L Uü@?}it
ð? hitihñi hi^ýðhi4i?|të î@ti_ L? |üi ?ý4ihðU@* hitý*|tc |üi i^ýð*ðMhðý4 ^ý@?|ð|) Lu
U@Tð|@* ðt hi*@|ðñi*) ý?hitTL?tðñi |L Uü@?}it ð? 4L?i) }hLê|ü h@|itë

Aüi hit| Lu |üi T@Tih ðt Lh}@?ð3i_ @t uL**Lêtë Aüi iUL?L4ðU i?ñðhL?4i?| ðt _ií
tUhðMi_ ð? 5iU|ðL? 2ë W? 5iU|ðL? ôc @ 4L?i|@h) UL4Ti|ð|ðñi i^ýð*ðMhðý4 ðt _i�?i_ @?_
Uü@h@U|ihð3i_ë 5iU|ðL? e _itUhðMit i?_L}i?Lýt hit|hðU|ðL?t L? |üi TL*ðU) tT@Uië Aüi
Thð?UðT@* i Tihð4i?| ð? |üðt T@Tih ðt @ Tih4@?i?| LTi? 4@h!i| t@*i Lu }Lñih?4i?|
ML?_të Aüi �?@?Uð?} _iUðtðL? ðt i T*Lhi_ ð? 5iU|ðL? Dë Aüi êi*u@hi UL4T@hðtL? ðt
_ihðñi_ ð? 5iU|ðL? S êüð*i 5iU|ðL? . UL?U*ý_itë

2 Aüi 4L_i*

Aüi 4L_i* ðt @ 4L_ð�i_ ñihtðL? Lu #ð@4L?_<t E�bSDä iUL?L4)ë Aüihi ðt @? ð?�?ð|i
ti^ýi?Ui Lu TihðL_t ð?_i i_ M) | ' �c 2c ôc ééé ú}i?|t *ðñi uLh |êL TihðL_të ú| i@Uü
_@|i |c |êL }i?ih@|ðL?t ULi ðt| Q |üLti ð? |üi �ht| TihðL_ Lu *ðui Eüihi@u|ihc |üi )Lý?}ä
@?_ |üLti ð? |üi tiUL?_ TihðL_ Lu *ðui Eüihi@u|ih |üi L*_äë ù TiLT*i @hi MLh? i@Uü
TihðL_ | è �ë ú| | ' �c |üihi @hi ù TiLT*i ð? |üi iUL?L4) êüL *ðñi L?*) L?i TihðL_

7Vshflñfdoo|/ ñdw prqh| lv dgghg vr wkdw wkh ydoxh ri wkh lqlwldo rog*v uhdo prqh| lv khog frqvwdqw1
Zlwkrxw wkh dgglwlrqdo ñdw prqh| edodqfhv/ d ghfolqh lq uhvhuyh uhtxluhphqwv zrxog uhgxfh wkh
ydoxh ri wkh lqlwldo rog*v ñdw prqh| edodqfhv1

e



Eüihi@u|ih |üi ð?ð|ð@* L*_äë
,@Uü @}i?| ðt i?_Lêi_ êð|ü L?i ý?ð| Lu êLh! |ð4i L?*) êüi? )Lý?}ë Aüðt ðt

týTT*ði_ ð?i*@t|ðU@**) |L UL4Ti|ð|ðñi *@MLh 4@h!i|tc hiUiðñð?} ç| ý?ð|t Lu |üi tð?}*i
}LL_ë Aüi @}i?| @**LU@|it |üiti }LL_t Mi|êii? UL?tý4T|ðL? @?_ M@?! _iTLtð|të Aüi
ThLUii_t Lu |üi M@?! _iTLtð|t @hi |üi? ýti_ |L @U^ýðhi tiUL?_ TihðL_ UL?tý4T|ðL?ë

èhiuihi?Uit @hi ð_i?|ðU@* uLh @** @}i?|t MLh? @| _@|i | è �ë wi| Sð _i?L|i UL?í
tý4T|ðL? ð? |üi ð|û TihðL_ Lu @? @}i?|<t *ðuië Aüi ý|ð*ð|) uý?U|ðL?c îEéäc hiThiti?|i_
M)

î ES�|c S2|n�ä ' LES�|ä n T ES2|n�ä E�ä

ðt |êðUi UL?|ð?ýLýt*) _ðgihi?|ð@M*i( 4LhiLñihc L âc T â : fc L ââ é fc T ââ ÷ fc @?_
L âEfä ' T âEfä ' 4 üL*_ë Aüi?c |üi @}i?|<t ThLM*i4 ðt |L 4@ ð4ð3i E�ä týMéiU| |L
S�| é ç|ý_| @?_ S2|n� é o|n�_| êüihi _ _i?L|it |üi ^ý@?|ð|) Lu }LL_t _iTLtð|i_ êð|ü
|üi M@?!c @?_ o ðt |üi }hLtt hi@* hi|ýh? L? |üi _iTLtð|të

6ðh4t LTih@|i ð? @ UL4Ti|ð|ðñi i?ñðhL?4i?|c |@!ð?} |üi hi?|@* h@|i L? U@Tð|@*c ^c
ê@}itc çc @?_ |üi ThðUi Lu |üi UL?tý4T|ðL? }LL_c Rc @t }ðñi?ë ú** �h4t UL4Mð?i
*@MLh @?_ U@Tð|@* ýtð?} @ UL44L? ThL_ýU|ðL? |iUü?L*L}) |L ThL_ýUi |üi �?@* }LL_ë
wi| & _i?L|i |üi U@Tð|@*í*@MLh h@|ðLë Aüi?c |üi ThL_ýU|ðL? uý?U|ðL? ð? ð?|i?tðñi uLh4
ðt _i�?i_ M) sE&ä êüihi s ðt ç+5c sEfä ' fc s ââ ÷ f ÷ s âc @?_ W?@_@ UL?_ð|ðL?t
üL*_ë îiU@ýti |üi �h4 _Lit ?L| Lê? U@Tð|@*c |üi �h4<t ThLM*i4 ðt i^ýðñ@*i?| |L
tL*ñð?} @ ti^ýi?Ui Lu L?iíTihðL_ ThLM*i4të út týUüc @ �h4<t ThL}h@4 ðt |L 4@ ð4ð3i
L?iíTihðL_ ThL�|t týMéiU| |L @ hitLýhUi UL?t|h@ð?|c êhð||i? ð? Tihí)Lý?}íTihtL? |ih4t
@t S�|n S2|n&| é sE&|3�äý }|c êüihi } _i?L|it |üi ^ý@?|ð|) Lu }Lñih?4i?| TýhUü@tit
Tih )Lý?} TihtL?ë

W? |üðt iUL?L4)c M@?!t UL4Ti|ð|ðñi*) ThLñð_i @ tð4T*i TLL*ð?} uý?U|ðL? @*L?} |üi
*ð?it _itUhðMi_ ð? îh)@?| @?_ @̀**@Ui E�bHfäë ì @ttý4i |ü@| U@Tð|@* @?_ }Lñih?í
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