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Devwudfw

Grhv wkh suhvhqfh ri d qdwlrqdo erughu dòhfw wkh v|qfkurql}dwlrq ri exvlqhvv

f|fohv dfurvv uhjlrqv ru frxqwulhv wkdw duh vhsdudwhg e| wklv erughuB Li vr/ kdv

wkh lpsruwdqfh ri wkh erughu ghfolqhg ryhu wlph/ dqg zkdw dffrxqwv iru wkh eru0

ghu hòhfwB Wkhvh duh wkh txhvwlrqv zh dgguhvv lq wklv sdshu/ xvlqj gdwd iru= +l,

X1V1 vwdwhv dqg Fdqdgldq surylqfhv/ +ll, uhjlrqv lq Iudqfh dqg Jhupdq|/ dqg +lll,

Hxurshdq frxqwulhv dqg X1V1 Fhqvxv uhjlrqv1 Zh ñqg wkdw wkh X1V10Fdqdgd eru0

ghu kdv/ dw prvw/ d zhdn hòhfw rq exvlqhvv f|foh fruuhodwlrqv ehwzhhq vwdwhv dqg

surylqfhv1 Rq wkh rwkhu kdqg/ wkhuh lv d odujh dqg vwdwlvwlfdoo| vljqlñfdqw Hxur0

shdq erughu hòhfw1 Zh frqvlghu wkh uroh ri wkuhh idfwruv wkdw kdyh uhfhlyhg d orw ri

dwwhqwlrq lq wkh frqwh{w ri wkh ghedwh derxw HPX= vhfwrudo vshfldol}dwlrq/ wkh ohyho

ri wudgh/ dqg h{fkdqjh udwh yrodwlolw|1 Zh ñqg wkdw wkhvh fdq dffrxqw iru vrph/

exw qrw doo/ ri wkh Hxurshdq erughu hòhfw1

úWklv sdshu lv suhsduhg iru wkh frqihuhqfh _Ohvvrqv iurp Lqwudqdwlrqdo Hfrqrplfv iru Lqwhuqdwlrqdo

Hfrqrplfv% rq Mxqh 44045 dw Vwxglhq}hqwuxp Jhu}hqvhh/ Vzlw}huodqg1 Zh zrxog olnh wr wkdqn Mrkq

Khoolzhoo/ Pdulr Iruql/ Ehqw Vruhqvhq dqg Dqwrqlr Idwêdv iru pdnlqj dydlodeoh wr xv gdwd froohfwhg lq

wkhlu rzq uhvhdufk1 Zh duh dovr yhu| pxfk lqghewhg wr Vfrww Qlfkrovrq iru h{fhoohqw uhvhdufk vxssruw

dqg froohfwlqj wkh gdwd1 Wkh ylhzv h{suhvvhg lq wkh sdshu duh wkrvh ri wkh dxwkruv dqg gr qrw qhfhvvdulo|

uhðhfw wkh srvlwlrq ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run/ wkh Ihghudo Uhvhuyh Edqn ri Ndqvdv Flw|/

ru wkh Ihghudo Uhvhuyh V|vwhp1
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|hðit _L ?L|ë ì iñ@*ý@|i |üi ð4TLh|@?Ui Lu |üiti u@U|Lht M) ð?U*ý_ð?} ð? |üi hi}hittðL?

4i@týhit Lu ThL_ýU|ðL? t|hýU|ýhi tð4ð*@hð|)c |h@_i @?_ i Uü@?}i h@|i ñL*@|ð*ð|)ë

Aüi hi4@ð?_ih Lu |üi T@Tih ðt Lh}@?ð3i_ @t uL**Lêtë W? tiU|ðL? 2 êi _ðtUýtt |üi

}i?ih@* 4i|üL_L*L}) @?_ iUL?L4i|hðU ðttýitë 5iU|ðL? ô _itUhðMit |üi _@|@ @?_ hiTLh|t

hitý*|t L? |üi hL*i Lu |üi MLh_ih @?_ L? üLê 4ýUü |üi MLh_ih igiU| ü@t Uü@?}i_ Lñih
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ri wkhvh vwxglhv fdq eh ylhzhg dv frqvlvwhqw zlwk wkh xvxdo ñqglqj wkdw HX uhjlrqv duh ohvv lqwhjudwhg1

Zkloh Ed|rxpl dqg Sudvdg +4<<:, frqfoxgh wkdw frpprq irufhv duh htxdoo| lpsruwdqw wr wkh EHD

uhjlrqv lq wkh X1V1 dqg HX qdwlrqv/ wkhlu hvwlpdwhv vkrz wkdw frpprq vkrfnv duh vrphzkdw pruh

lpsruwdqw zlwklq wkh X1V1 wkdq zlwklq HX qdwlrqv1 Yl�qdov dqg Mlphqr +4<<9, dovr frqfoxgh wkdw

yduldqfh ghfrpsrvlwlrqv duh vlplodu iru X1V1 vwdwhv dqg HX qdwlrqv1 Exw dffruglqj wr wkhlu hvwlpdwhv/

zklfk duh edvhg rq xqhpsor|phqw udwhv/ wkh vkduh ri yduldqfh lq X1V1 vwdwhv gxh wr d qdwlrqdo vkrfn lv

juhdwhu wkdq wkh vkduh ri yduldqfh lq HX qdwlrqv gxh wr d frpprq HX vkrfn lq wkh |hdu ri wkh vkrfn/

dv zhoo dv lq wkh iroorzlqj wkuhh |hduv1 Rqo| lq wkh irxuwk |hdu duh wkh XV dqg HX vkduhv derxw htxdo1
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tTiUð@*ð3i_ |ü@? ,N ?@|ðL?të 6Lh i @4T*ic @t tüLê? ð? 6ð}ýhi ec Lýh �f tiU|LhõM@ti_

tTiUð@*ð3@|ðL? ð?_i @UhLtt çi?týt hi}ðL?t ðt @MLý| fé2e tð?Ui |üi 4ð_í�bHftc UL4T@hi_ |L

@? @ñih@}i Lu @MLý| féôf uLh ,N ?@|ðL?të ïýh ?@hhLêih �SítiU|Lh ð?_i ThL_ýUit hLý}ü*)

|üi t@4i �}ýhitë `üi? ULñih@}i ðt *ð4ð|i_ |L H |êLí_ð}ð| 4@?ýu@U|ýhð?} ð?_ýt|hðitc

tTiUð@*ð3@|ðL? ðt hLý}ü*) |üi t@4i ð? Në5ë çi?týt hi}ðL?t @?_ ,N ?@|ðL?tc UL?tðt|i?| êð|ü

èihð E�bbHäë 6ð}ýhi e @*tL UL?�h4t |üi |hi?_ |Lê@h_t _iUhi@ti_ hi}ðL?@* tTiUð@*ð3@|ðL?

ð? |üi Në5ë _LUý4i?|i_ ð? kð4 E�bbDäë W? ,ýhLTi |üi i |i?| Lu tTiUð@*ð3@|ðL? ü@t ?L|

Uü@?}i_ 4ýUü tð?Ui |üi 4ð_í�bHftc @ �?_ð?} @*tL hiTLh|i_ M) èihð E�bbHäë

N*|ð4@|i*)c ð?_ýt|h) tTiUð@*ð3@|ðL? üi*Tt i T*@ð? UhLttõhi}ðL? ULhhi*@|ðL?tc Mý| u@ð*t

|L @UULý?| uLh 4ýUü Lu |üi MLh_ih igiU|ë A@M*i D hiTLh|t it|ð4@|it Lu |üi hL*i Lu tTiUð@*í

ð3@|ðL? uLh |üi |êL _@|@ti|t uLh êüðUü B#è _@|@ M) tiU|Lh @hi @ñ@ð*@M*ic |üi Në5ëíç@?@_@

_@|@ti| @?_ |üi Në5ëí,N _@|@ti|ë 5ð?Ui êi _L ?L| ü@ñi UL4Thiüi?tðñi _@|@ uLh |üi �ht|

ü@*u Lu |üi t@4T*ic êi L?*) hiTLh| hi}hittðL? hitý*|t M@ti_ L? |üi tiUL?_ ü@*u Lu |üi

t@4T*ië�S 6Lh ThLñð?Uit @?_ t|@|itc |üi _i}hii Lu tð4ð*@hð|) ð? ThL_ýU|ðL? t|hýU|ýhi ü@t

UL?tð_ih@M*i i T*@?@|Lh) TLêih uLh Mýtð?itt U)U*i ULhhi*@|ðL?tc Mý| ñðh|ý@**) ?L igiU| L?

|üi it|ð4@|i_ MLh_ih ULiæUði?|ë 6Lh i @4T*ic ýtð?} ULhhi*@|ðL?t M@ti_ L? @??ý@* Tihí

Ui?| Uü@?}it ð? i4T*L)4i?| @?_ |üi ?@hhLêih tTiUð@*ð3@|ðL? ð?_i M@ti_ L? �S tiU|Lhtc

|üi tTiUð@*ð3@|ðL? ULiæUði?| ü@t @ |íñ@*ýi Lu eëDë�. îý| |üi it|ð4@|i_ MLh_ih ULiæUði?|

ðt ýféf.c |üi t@4i LM|@ð?i_ êüi? tTiUð@*ð3@|ðL? ðt i U*ý_i_ EA@M*i ôäë Aüi hi@tL? ðt

|ü@| |üi it|ð4@|i Lu ThL_ýU|ðL? t|hýU|ýhi tð4ð*@hð|) ðt @MLý| |üi t@4i uLh hi}ðL?t ð? _ðuí

49Iru X1V10Fdqdgd/ zh dyhudjh vhfwrudo rxwsxw vkduhv iurp 4<;7 wr 4<<6 ehfdxvh pdq| lqgxvwulhv

zhuh qrw fryhuhg lq Fdqdgd ehiruh 4<;71 Iru wkh X1V10HX zh xvh dyhudjh vhfwrudo rxwsxw vkduhv iurp

4<;3 wr 4<<61 Gdwd duh qrw dydlodeoh diwhu 4<<6 iru vhyhudo frxqwulhv1
4:Wklv lv frqvlvwhqw zlwk wkh yduldqfh ghfrpsrvlwlrq olwhudwxuh/ zklfk kdv grfxphqwhg wkdw lqgxvwu|0

vshflñf vkrfnv duh dq lpsruwdqw frpsrqhqw ri wkh yduldqfh ri uhjlrqdo X1V1 dqg Fdqdgldq jurzwk udwhv1

Vhh Fodun dqg Vklq +4<<<,1
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uihi?| ULý?|hðit @t uLh hi}ðL?t ð? |üi t@4i ULý?|h)ë `üð*i ?L| hiTLh|i_ ð? |üi ð?|ihit| Lu

Mhiñð|)c hi}hittðL?t ýtð?} tTiUð@*ð3@|ðL? M@ti_ L? H 4@?ýu@U|ýhð?} ð?_ýt|hðit ThL_ýUi_

|üi t@4i M@tðU UL?U*ýtðL?c êð|ü |üi 4L_ð�U@|ðL? |ü@| tTiUð@*ð3@|ðL?<t i T*@?@|Lh) TLêih

ðt 4Lhi *ð4ð|i_ë

6Lh |üi Në5ëí,N _@|@ ti| êi *ð4ð| Lýhti*ñit |L �� ,N ULý?|hðit MiU@ýti Lu ð?UL4T*i|i

_@|@ uLh èLh|ý}@*c 5T@ð? @?_ Whi*@?_ë ì |üihiuLhi @*tL hiTLh| |üi hi}hittðL? êð|üLý| |üi

t|hýU|ýhi ñ@hð@M*it ð? Lh_ih |L Mi||ih iñ@*ý@|i |üi ð4T@U| Lu |üi t|hýU|ýhi ñ@hð@M*it L? |üi

MLh_ih ULiæUði?|ë út ê@t |üi U@ti uLh |üi Në5ëíç@?@_@ _@|@ ti|c ð?_ýt|h) tTiUð@*ð3@|ðL?

ü@t t|hL?} i T*@?@|Lh) TLêih êüi? ýtð?} @??ý@* i4T*L)4i?| }hLê|ü _@|@ë îý| ð|t

igiU| ðt t4@** @?_ ð?tð}?ð�U@?| uLh B#è }hLê|ü h@|itë ì @hi ?L| týhi êü@| U@ýtit

|üðt _ðgihi?Uië út tüLê? ð? 6ð}ýhi Dc tTiUð@*ð3@|ðL? |i?_t |L ü@ñi 4Lhi i T*@?@|Lh)

TLêih @UhLtt çi?týt hi}ðL?t |ü@? @UhLtt ,N ?@|ðL?të�H ú*|üLý}ü ð?U*ý_ð?} |üi t|hýU|ýhi

ñ@hð@M*it _Lit ?L| Uü@?}i |üi MLh_ih igiU| êüi? ýtð?} @??ý@* B#è }hLê|ü h@|itc ð|

*Lêiht ð| tL4iêü@| M@ti_ L? i4T*L)4i?| }hLê|ü h@|itG uhL4 fëe� |L fëôS uLh |üi �fí

tiU|Lh ð?_i c |L fëô2 uLh |üi �SítiU|Lh ð?_i c @?_ |L fëôb uLh |üi ð?_i M@ti_ L? H

4@?ýu@U|ýhð?} tiU|Lhtë Aüi u@U| |ü@| ,ýhLTi@? ULý?|hðit @hi 4Lhi tTiUð@*ð3i_ |ü@? Në5ë

hi}ðL?t |üihiuLhi U@? @UULý?| uLh @| 4Lt| @ t4@** T@h| Lu |üiðh *Lêih Mýtð?itt ULhhi*@|ðL?të

çü@?}it ð? |üi i |i?| Lu tTiUð@*ð3@|ðL? @hi ý?*ð!i*) |L @UULý?| uLh |üi _iU*ð?i ð?

|üi MLh_ih igiU| _LUý4i?|i_ ð? tiU|ðL? ôë `üð*i |üi @TThL ð4@|i*) UL?t|@?| _i}hii

Lu tTiUð@*ð3@|ðL? ð? ,ýhLTi ðt UL?tðt|i?| êð|ü |üi ý?Uü@?}i_ Mýtð?itt U)U*i ULhhi*@|ðL?t

@UhLtt ,ýhLTi@? ULý?|hðitc |üi _iUhi@ti ð? tTiUð@*ð3@|ðL? ð? |üi Në5ë U*i@h*) U@??L|

i T*@ð? |üi *Lêih Mýtð?itt U)U*i ULhhi*@|ðL?t @UhLtt Në5ë çi?týt hi}ðL?të

eë2 Ah@_i

`ð|ü hi}@h_t |L |h@_i êi êLý*_ *ð!i |L @__hitt |êL ^ýit|ðL?të 6ðht|c U@? |üi ,ýhLí

Ti@? MLh_ih igiU| Mi i T*@ð?i_ M) @ 4ýUü *Lêih *iñi* Lu |h@_i |ü@? @4L?} Në5ë çi?týt

hi}ðL?tq 5iUL?_c üLê 4ýUü êLý*_ L?i i TiU| Mýtð?itt U)U*i ULhhi*@|ðL?t @4L?} ,ýhLí

Ti@? ULý?|hðit |L ü@ñi ð?Uhi@ti_ _ýi |L @ üð}üih *iñi* Lu ð?|h@í,ýhLTi@? |h@_i _ýhð?}

|üi tiUL?_ ü@*u Lu |üi t@4T*iq

4;Exw zkhq vshfldol}dwlrq lv phdvxuhg xvlqj ; wzr~gljlw pdqxidfwxulqj lqgxvwulhv/ wklv uhvxow lv uh0

yhuvhg= vshfldol}dwlrq kdv pruh h{sodqdwru| srzhu dfurvv HX frxqwulhv wkdq wkh Fhqvxv uhjlrqv1 Wklv

odvw uhvxow lv frqvlvwhqw zlwk ñqglqjv lq wkh yduldqfh ghfrpsrvlwlrq olwhudwxuh/ edvhg rq 50gljlw pdq0

xidfwxulqj vhfwruv/ wkdw lqgxvwu|0vshflñf vkrfnv duh d odujhu vrxufh ri yduldwlrq lq Hxurshdq frxqwulhv

wkdq lq X1V1 uhjlrqv1 Vhh Fodun dqg Vklq +4<<<,1
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Aüi @?têih |L |üi �ht| ^ýit|ðL? ðt UL4T*ðU@|i_ M) |üi @Mti?Ui Lu _@|@ L? 4ihUü@?_ðti

|h@_i Mi|êii? |üi çi?týt hi}ðL?të ì �ht| iñ@*ý@|i |üi ð4TLh|@?Ui Lu Mð*@|ih@* ,ýhLí

Ti@? |h@_i ð? hi}hittðL?t ð?ñL*ñð?} L?*) ,ýhLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?të îð*@|ih@*

4ihUü@?_ðti |h@_i Mi|êii? |üi ,Ní�e ULý?|hðit ðt @ñ@ð*@M*i uhL4 |üi W�6 #ðhiU|ðL? Lu

Ah@_i 5|@|ðt|ðUtë W? Lh_ih |L _i|ih4ð?i üLê 4ýUü ,ýhLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?t

êLý*_ hðti ðu |üi *iñi* Lu |h@_i êihi tð4ð*@h |L |ü@| @4L?} |üi çi?týt hi}ðL?tc êi UL4í

Mð?i |üi hi}hittðL? hitý*|t êð|ü @? @TThL ð4@|ðL? Lu @ñeo@}e |h@_i Mi|êii? |üi çi?týt

hi}ðL?të

ì ýti |êL _@|@ ti|t |L @TThL ð4@|i Në5ë |h@_ië Aüi �ht| ðt |üi �bbô çL44L_ð|)

6*Lê 5ýhñi)c UL4Tð*i_ M) |üi îýhi@ý Lu |üi çi?týtë W| ThLñð_it _@|@ L? ML|ü êð|üð?í

t|@|i @?_ UhLttít|@|i tüðT4i?|tc ULñihð?} 4Lt|*) 4@?ýu@U|ýhð?} @?_ êüL*it@*i |h@_ië�b

Aüihi @hi |êL ð4TLh|@?| _ðgihi?Uit Mi|êii? |üiti tüðT4i?|t _@|@ @?_ |üi 4ihUü@?_ðti

|h@_i _@|@ë 6ðht|c |üi çL44L_ð|) 6*Lê 5ýhñi) _@|@ ð?U*ý_i @** tüðT4i?|tc ð?U*ý_ð?}

ThL_ýU|t |ü@| @hi hiítL*_ h@|üih |ü@? ThL_ýUi_ë Aüi 4ihUü@?_ðti |h@_i _@|@ i U*ý_it hií

i TLh|të 5iUL?_c |üi tiU|Lh@* ULñih@}i ðt ?L| i @U|*) |üi t@4ië ú*|üLý}ü |üi çL44L_ð|)

6*Lê 5ýhñi) ð?U*ý_it @*4Lt| @** Lu 4@?ýu@U|ýhð?}c ð| i U*ý_it @}hðUý*|ýhi @?_ T@h| Lu

4ð?ð?}c êüð*i ð| ð?U*ý_it êüL*it@*i |h@_ië

ì @}}hi}@|i |üi _@|@ Lu tüðT4i?|t Mi|êii? |üi t|@|it |L tüðT4i?|t Mi|êii? |üi

çi?týt hi}ðL?të Aüiti ?ý4Miht Lñiht|@|i |üi i |i?| Lu |h@_i MiU@ýti @** tüðT4i?|t @hi

ULý?|i_c h@|üih |ü@? éýt| tüðT4i?|t uhL4 tLýhUi |L �?@* _it|ð?@|ðL?ë ì tU@*i _Lê?

|üi ?ý4Miht M) ýtð?} @ tiUL?_ _@|@ ti| |ü@| ThLñð_it ð?uLh4@|ðL? L? Lñih@** _L4it|ðU

4ihUü@?_ðti |h@_ië 6L**Lêð?} Oi**ðêi** E�bb.c�bbHä @?_ ìð E�bbSäc êi @TThL ð4@|i |üðt

@t }hLtt Lý|Tý| ð? @}hðUý*|ýhic 4ð?ð?} @?_ 4@?ýu@U|ýhð?}c 4ð?ýt 4ihUü@?_ðti i TLh|të2f

Aüi |L|@* uLh �bbô ðt ôf2D M*?ë _L**@htc UL4T@hi_ |L DHeS Mð**ðL? _L**@ht ð? tüðT4i?|t

uhL4 |üi çL44L_ð|) 6*Lê 5ýhñi)ë 6Lh i@Uü ti| Lu çi?týt hi}ðL?t êi |üihiuLhi tU@*i

_Lê? tüðT4i?|t M) ôf2D%DHeSë `üð*i |üðt 4@) }ðñi @ TLLh it|ð4@|i Lu 4ihUü@?_ðti

|h@_i uLh @ T@h|ðUý*@h ti| Lu çi?týt hi}ðL?t ET@h|ðUý*@h*) L?it êð|ü *@h}i ü@hMLht Lh

ý?ýtý@**) *@h}i Lh t4@** êüL*it@*i |h@_iäc L? @ñih@}i ð| tüLý*_ Mi ^ýð|i U*Ltië

ì UL?tð_ih �ñi _ðgihi?| 4i@týhit Lu |h@_ië Aüi �ht| |êLc |@!i? uhL4 6h@?!i* @?_

4<Ghwdlov derxw wklv gdwd vhw fdq eh irxqg rq wkh zhe vlwh zzz1ewv1jry1 Eh|rqg pdqxidfwxulqj

dqg zkrohvdoh wudgh/ dovr lqfoxghg lq wkh vxuyh| duh sduw ri plqlqj +h{foxglqj rlo dqg jdv h{wudfwlrq,/

fdwdorj dqg pdlo0rughu krxvhv/ dqg prwlrq slfwxuh dqg ylghrwdsh glvwulexwlrq1
53Jurvv rxwsxw gdwd duh dydlodeoh lq Wdeoh 714 ri wkh Xqlwhg Qdwlrqv Qdwlrqdo Dffrxqwv Vwdwlvwlfv1
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ð4TLh|t |L æ uhL4 &c tæ| _i?L|it ?L4ð?@* B#è ð? hi}ðL? æc fæu| ðt }*LM@* i TLh|t uhL4
æc @?_ �æu| hiThiti?|t }*LM@* ð4TLh|t |L æë

ï?i 4ð}ü| i TiU| |üi *iñi* Lu |h@_i Mi|êii? |êL hi}ðL?t |L Mi ThLTLh|ðL?@* |L |üi

ThL_ýU| Lu |üiðh B#ètc @t LTTLti_ |L |üi tý4 Lu |üiðh B#ètë út uLh4@*ð3i_ ð? #i@h_Lhg

E�bbHäc Mð*@|ih@* |h@_i Mi|êii? ð @?_ æc 4ý*|ðT*ði_ M) êLh*_ B#è @?_ _ðñð_i_ M) |üi

ThL_ýU| Lu |üi B#èt Lu ð @?_ æc ðt i^ý@* |L L?i ðu Thiuihi?Uit @hi üL4L|üi|ðU @?_ |üihi

@hi ?L |h@_i M@hhðihtë2� �Lhi }i?ih@**) ð| ðt @ uý?U|ðL? Lu |h@?tTLh| ULt|t @?_ |@hðg

M@hhðihtë22 î@ti_ L? |üðtc êi UL?t|hýU| @ |üðh_ Mð*@|ih@* |h@_i 4i@týhi @t uL**LêtG
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tæ| ú t&| c EHä

êüihi t `| ðt êLh*_ B#èë

Aüi @_ñ@?|@}i Lu |üðt |h@_i 4i@týhi ðt |ü@| ð| ðt UL4T@h@M*i @UhLtt T@ðht Lu hi}ðL?t

|ü@| @hi Lu ñih) _ðgihi?| tð3ië Aüi �ht| |êL |h@_i 4i@týhit @hi ML|ü tð3i _iTi?_i?|ë

Aüi) @hi i TiU|i_ |L Mi üð}üih uLh *@h}ih hi}ðL?të îiU@ýti |üi |üðh_ |h@_i 4i@týhi

_iTi?_t L? |h@_i M@hhðihtc Mý| ?L| L? tð3ic ð| ThLñð_it @ 4Lhi @UUýh@|i TðU|ýhi Lu |üi

i |i?| Lu ð?|i}h@|ðL? @4L?} hi}ðL?të 6ð}ýhi D tüLêt @ |ð4i tihðit Lu |üi |üðh_ |h@_i

4i@týhi uLh ,Ní�e |h@_ië Aüi *iñi* Lu |h@_i @4L?} ,ýhLTi@? ULý?|hðit ü@t týMt|@?|ð@**)

ð?Uhi@ti_ Lñih |ð4ië W| ðt @MLý| DfI üð}üih @| |üi i?_ Lu |üi t@4T*i |ü@? @| |üi Mi}ð??ð?}

Lu |üi t@4T*ic hðtð?} uhL4 fëeH ð? �bSf |L fë.ô ð? �bbSë2ô

ú** |h@_i 4i@týhit _itUhðMi_ tL u@h L?*) U@T|ýhi Mð*@|ih@* |h@_ië îýtð?itt U)U*i ULhí

hi*@|ðL?t 4@) @*tL Mi @giU|i_ M) |h@_i êð|ü L|üih hi}ðL?t Lh ULý?|hðitë 6Lh i @4T*ic |üi

Mýtð?itt U)U*it Lu BhiiUi @?_ #i?4@h! 4@) Mi ULhhi*@|i_ ?L| MiU@ýti Lu Mð*@|ih@* |h@_i

54Wkhuh lv rqo| ñqdo jrrgv wudgh lq Ghdugruò*v prgho1 Wdnlqj lqwr dffrxqw lqwhuphgldwh dqg fdslwdo

jrrgv wudgh/ wkh qxpehu fdq eh h{shfwhg wr eh odujhu wkdq rqh lq wkh devhqfh ri wudgh eduulhuv1
55Vhh dovr Zhl +4<<9,1
56Wkh whpsrudu| eols lq wkh 4<;3v lv d uhvxow ri wkh odujh groodu dssuhfldwlrq dqg ghsuhfldwlrq gxulqj

wkdw shulrg/ zklfk dòhfwhg wkh groodu ydoxh ri Hxurshdq wudgh dqg JGS pruh wkdq wkh groodu ydoxh ri

zruog JGS1
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çL?tð_ih @}@ð? BhiiUi @?_ #i?4@h!ë 6Lh i@Uü ULý?|h) êi UL4Tý|i |üi uh@U|ðL? Lu

|üiðh |h@_i |ü@| ðt _L?i êð|ü ,ýhLTi@? ULý?|hðit L|üih |ü@? i@Uü L|üihë Aüðt *i@_t

|L @ ñiU|Lh Lu |h@_i tü@hit êð|ü L|üih ,ýhLTi@? ULý?|hðitë A-ø(.eæ& 4i@týhit |üi

@MtL*ý|i _ðt|@?Ui Mi|êii? |üiti |h@_i ñiU|Lhtc êüðUü ðt *Lêih êüi? |h@_i T@||ih?t @hi

4Lhi tð4ð*@hë Aüi *@t| |h@_i 4i@týhi _Lit |üi t@4ic i UiT| |ü@| ð? UL4Tý|ð?} |üi |h@_i

ñiU|Lht êi ?Lh4@*ð3i M) |L|@* ,ýhLTi@? |h@_i Ei U*ý_ð?} æ @?_ &äc tL |ü@| |üi i*i4i?|t

Lu |üi |h@_i ñiU|Lht tý4 |L L?ië

Aühii ðttýit @hðti êüi? ð?U*ý_ð?} |h@_i ñ@hð@M*it ð? ,ýhLTi@? Mýtð?itt U)U*i hi}hití

tðL?të 6ðht|c êüi? @__ð?} |üiti |h@_i ñ@hð@M*it |L @ hi}hittðL? Lu ULhhi*@|ðL?t L? @

UL?t|@?|c _ðt|@?Ui @?_ tð3ic |üi ULiæUði?| L? _ðt|@?Ui MiUL4it t4@** @?_ ð?tð}?ð�U@?|ë

Aüðt ðt i @U|*) êü@| L?i êLý*_ i TiU| êüi? |üi igiU| Lu _ðt|@?Ui L? Mýtð?itt U)U*i ULhí

hi*@|ðL?t |@!it T*@Ui 4Lt|*) |üLý}ü ð|t igiU| L? |h@_ië ì |üihiuLhi |@!i _ðt|@?Ui Lý| Lu

|üi hi}hittðL?të 5iUL?_c 6h@?!i* @?_ +Lti E�bbHä @h}ýi |ü@| |h@_i 4@) Mi i?_L}i?Lýtë

W? T@h|ðUý*@hc ULý?|hðit êüLti Mýtð?itt U)U*it @hi üð}ü*) ULhhi*@|i_ @hi Mi||ih U@?_ð_@|it

uLh @? LT|ð4ý4 Uýhhi?U) @hi@ @?_ 4@) |üihiuLhi @_LT| @ 4L?i|@h) TL*ðU) *i@_ð?} |L

4Lhi t|@M*i Mð*@|ih@* i Uü@?}i h@|itë Aüðtc ð? |ýh?c ULý*_ ð?Uhi@ti |üi *iñi* Lu |h@_ië

W? Lh_ih |L @ñLð_ týUü i?_L}i?ið|) ThLM*i4t êi ð?t|hý4i?| |üi |h@_i ñ@hð@M*ië Aüi

ð?t|hý4i?|t êi ýti @hi _ðt|@?Uic @ UL44L? MLh_ih _ý44)c @ _ý44) ñ@hð@M*i |ü@| ðt

L?i ðu |êL ULý?|hðit< *i}@* t)t|i4t ü@ñi |üi t@4i Lhð}ð?c2e @?_ @ 4i@týhi Lu Ui?|h@* M@?!

ð?_iTi?_i?Ui EuhL4 çý!ðih4@? i|ë@*ë E�bb2ääë 6ð?@**)c êi @*tL êLý*_ *ð!i |L i T*Lð|

|üi u@U| |ü@| |h@_i ü@t ð?Uhi@ti_ _ýhð?} |üi t@4T*ic êüðUü 4@) ü@ñi ð?Uhi@ti_ Mýtð?itt

U)U*i ULhhi*@|ðL?të ì |üihiuLhi it|ð4@|i hi}hittðL?t uLh |üi �ht| @?_ tiUL?_ ü@*u Lu

|üi t@4T*i éLð?|*)c @ttý4ð?} |ü@| |üi t@4T*ð?} ihhLh ñ ð? E�ä ðt ý?ULhhi*@|i_ @UhLtt |üi

týMt@4T*itë Aüi týMít@4T*it @hi �bS�í�b.b @?_ �bHfí�bb.ë

57Rqh pljkw dujxh wkdw frxqwulhv zlwk pruh vlplodu ñqdqfldo v|vwhpv wudgh pruh1 Od Sruwd

hw1do1+4<<:, hvwdeolvk wkdw wkh fkdudfwhu ri d frxqwu|*v ñqdqfldo v|vwhp lv uhodwhg wr wkh ruljlq ri lwv

ohjdo v|vwhp1 Wkh ohjdo idplolhv duh Hqjolvk/ Vfdqglqdyldq/ Iuhqfk dqg Jhupdq1
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Aüi hitý*|t @hi hiTLh|i_ ð? A@M*i Së W? Lh_ih |L t@ñi tT@Ui êi L?*) hiTLh| hitý*|t

uLh |êL Mýtð?itt U)U*i 4i@týhitc @??ý@* }hLê|ü h@|it Lu i4T*L)4i?| @?_ B#èë ì ýti

?@|ýh@* *L}@hð|ü4t Lu |üi Mð*@|ih@* |h@_i 4i@týhitë Aüi *@t| UL*ý4? hiTLh|t |üi ð?Uhi@ti

ð? |üi @ñih@}i Mýtð?itt U)U*i ULhhi*@|ðL? |ü@| ðt |üi hitý*| Lu |üi ð?Uhi@ti ð? @ñih@}i

|h@_i uhL4 |üi �ht| |L |üi tiUL?_ ü@*u Lu |üi t@4T*ië Aüðt ðt UL4Tý|i_ M) 4ý*|ðT*)ð?}

|üi ULiæUði?| L? |h@_i M) |üi Uü@?}i ð? |üi @ñih@}i *iñi* Lu |h@_ië

ú** |h@_i 4i@týhit ü@ñi |üi i TiU|i_ tð}?c @?_ @*4Lt| @** @hi üð}ü*) tð}?ð�U@?|ë

ú*|üLý}ü ?L| hiTLh|i_ ð? |üi |@M*ic @__ð?} |üi ThL_ýU|ðL? t|hýU|ýhi ñ@hð@M*it ü@t *ð||*i

igiU| L? |üi ULiæUði?|c @?_ tð}?ð�U@?Uic Lu |üi |h@_i ñ@hð@M*itë Aüi *@t| UL*ý4? tüLêt

|ü@| |üi ð?Uhi@ti ð? |üi *iñi* Lu |h@_i uhL4 |üi �ht| |L |üi tiUL?_ ü@*u Lu |üi t@4T*i U@?

Mi i TiU|i_ |L h@ðti Mýtð?itt U)U*i ULhhi*@|ðL?t M) @| 4Lt| fëfDë 5ýUü @ t4@** Uü@?}i

ðt UL?tðt|i?| êð|ü |üi �?_ð?} ð? A@M*i e |ü@| ,ýhLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?t ü@ñi

hi4@ð?i_ @*4Lt| ý?Uü@?}i_ë

ú tð4T*i UL4T@hðtL? Lu Në5ë @?_ ,N |h@_i *iñi*t tý}}it|t |ü@| |üi ,ýhLTi@? ULý?í

|hðit @hi @*hi@_) ^ýð|i ð?|i}h@|i_ ð? |ih4t Lu |h@_i hi*@|ðL?tüðTtë Ntð?} |üi @TThL ðí

4@|ðL? uLh Në5ë |h@_i _itUhðMi_ @MLñi êi �?_ |ü@| |üi @ñih@}i *iñi* Lu Ao@_eôðæ ðt fëH.

ð? �bbôc êüð*i uLh |üi ,ýhLTi@? ULý?|hðit |üi @ñih@}i ðt fëS.c @ _ðgihi?Ui Lu L?*) ôfIë

`ð|ü hi}@h_t |L |h@_i T@||ih?t êi _L ?L| �?_ @?) iñð_i?Ui @| @** Lu _ðgihi?Uit Mi|êii?

,ýhLTi @?_ |üi N?ð|i_ 5|@|itë 6Lh ML|ü êi �?_ |ü@| |üi @ñih@}i Lu Ao@_eDðæ ðt fëDe ð?

�bbôë

W? Lh_ih |L _i|ih4ð?i |L êü@| i |i?| |üi üð}üih *iñi* Lu |üi |üðh_ |h@_i 4i@týhi

ð? |üi Në5ë U@? UL?|hðMý|i |L üð}üih Mýtð?itt U)U*i ULhhi*@|ðL?t ð? |üi Në5ë êi ?ii_ |L

UL4T@hi |üi @ñih@}i Lu ,?EAo@_eôðæä @u|ih UL?|hL**ð?} uLh _ðt|@?Uië ì hi}hitt ,?EAo@_eôðæä

uLh �bbô ,ýhLTi@? |h@_i L? @ UL?t|@?| @?_ _ðt|@?Uië úu|ih týMt|ð|ý|ð?} |üi @ñih@}i

_ðt|@?Ui Mi|êii? |üi çi?týt hi}ðL?tc êi �?_ |ü@| |üi @ñih@}i ,?EAo@_eôðæä êLý*_ Mi

ífëbe ð? ,ýhLTi ðu |üi @ñih@}i _ðt|@?Ui êihi |üi t@4i @t Mi|êii? |üi çi?týt hi}ðL?të

Aüðt ?ii_t |L Mi UL4T@hi_ êð|ü |üi @ñih@}i Lu ífëô2 @4L?} |üi çi?týt hi}ðL?të

ì |üihiuLhi i TiU| ,?EAo@_eôðæä |L hðti L? @ñih@}i M) fëS2 ð? ,ýhLTi ðu ,N ULý?|hðit

MiU@4i i^ý@**) ð?|i}h@|i_ @t |üi çi?týt hi}ðL?të Ntð?} |üi ULiæUði?| L? |üi |üðh_

|h@_i 4i@týhic |üðt ð4T*ðit @? ð?Uhi@ti ð? ,ýhLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?t Lu fëfH

uLh @??ý@* i4T*L)4i?| }hLê|ü @?_ fëfS uLh B#è }hLê|üë �fI UL?�_i?Ui ð?|ihñ@*t Lu |üi

MLh_ih igiU| @UULý?|i_ uLh M) |h@_i @hi hitTiU|ðñi*) EfëfDcfë��ä @?_ Efëfecfëfbäë Aüiti

hitý*|t tý}}it| |ü@| L?*) @ t4@** T@h| Lu |üi LMtihñi_ MLh_ih igiU| U@? Mi @UULý?|i_ uLh

M) |h@_ië

,ñð_i?Ui uhL4 |üi Në5ëíç@?@_@ _@|@ ti| uýh|üih t|hi?}|üi?t |üi ñðiê |ü@| |üi ,ýhLí
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Ti@? MLh_ih igiU| ðt ?L| Thð4@hð*) |üi hitý*| Lu @ *Lê *iñi* Lu ,ýhLTi@? |h@_ië Wu |h@_i

êihi @? ð4TLh|@?| u@U|Lh ð? @UULý?|ð?} uLh |üi ,ýhLTi@? MLh_ih igiU|c êi êLý*_ @*tL

i TiU| |L tii @ *@h}i Në5ëíç@?@_@ MLh_ih igiU|ë �UU@**ý4E�bbDä @?_ Oi**ðêi** E�bbHä

�?_ |ü@| |h@_i Mi|êii? ç@?@_ð@? ThLñð?Uit ðt @ u@U|Lh �f |L 2f *@h}ih |ü@? |h@_i Mií

|êii? ç@?@_ð@? ThLñð?Uit @?_ Në5ë t|@|itc @u|ih UL?|hL**ð?} uLh _ðt|@?Ui @?_ tð3ië Aüðt

ðt @? iñi? 4ýUü *@h}ih _ðgihi?Ui |ü@? Mi|êii? ,N ULý?|hðit @?_ Në5ë çi?týt hi}ðL?të2D

Aüi u@U| |ü@| êi _L ?L| LMtihñi @ t|hL?} Në5ëíç@?@_@ MLh_ih igiU| ð? Mýtð?itt U)U*i

t)?UühL?ð3@|ðL? tý}}it|t |ü@| |h@_i ðt ý?*ð!i*) |L T*@) @ !i) hL*ië2S

ì ü@ñi @||i4T|i_ |L _ðhiU|*) 4i@týhi |üi ð4TLh|@?Ui Lu |h@_i uLh Mýtð?itt U)U*i

t)?UühL?ð3@|ðL? Lu t|@|it @?_ ThLñð?Uit M) @__ð?} |üi |üðh_ |h@_i 4i@týhi |L |üi Në5ëí

ç@?@_@ hi}hittðL?ë Aüðt _Lit ?L| ThLñð_i 4ýUü ð?uLh4@|ðL? |üLý}üc uLh |êL hi@tL?të

6ðht|c êi ?ii_ |L i U*ý_i |üi t|@|iít|@|i ULhhi*@|ðL?t MiU@ýti êi _L ?L| ü@ñi UL4T@h@M*i

ð?|iht|@|i |h@_i _@|@ë 5iUL?_c |üi hi}ðL?t @hi L? @ñih@}i ñih) t4@**c tL |ü@| Mð*@|ih@*

|h@_i MiUL4it @ TLLh ThL ) uLh Lñih@** |h@_i hi*@|ðL?tüðTtë `üi?c uLh |üi tiUL?_ ü@*u Lu

|üi t@4T*ic êi @__ Mð*@|ih@* |h@_i |L @ hi}hittðL? Lu ULhhi*@|ðL?t L? @ UL?t|@?|c MLh_ih

_ý44)c tð3i @?_ _ðt|@?Uic |üi ULiæUði?| L? |h@_i ðt ð?tð}?ð�U@?| @?_ Lu|i? ü@t |üi

êhL?} tð}?ë #ðt|@?Uic üLêiñihc hi4@ð?t tð}?ð�U@?|ë #ðt|@?Ui ðt ThLM@M*) @ Mi||ih ThL )

uLh Lñih@** |h@_i UL??iU|ðL?t |ü@? Mð*@|ih@* |h@_i ð? |üðt U@tië

eëô , Uü@?}i +@|i +i}ð4i

ú? ð4TLh|@?| ^ýit|ðL? ð? |üi UL?|i | Lu ,ýhLTi@? �L?i|@h) N?ðL? ðt |üi ð4T@U| Lu |üi

i Uü@?}i h@|i t)t|i4 L? Mýtð?itt U)U*i t)?UühL?ð3@|ðL?ë W| ðt TLttðM*i |ü@| |üi i Uü@?}i

h@|i t)t|i4 ü@t ð?_ðhiU| igiU|t L? Mýtð?itt U)U*i UL4Lñi4i?|t |ühLý}ü ð|t *L?} hý?

ð4T@U| L? |h@_i @?_ tTiUð@*ð3@|ðL?ë Aüi ^ýit|ðL? êi êLý*_ *ð!i |L @__hitt üihi |üLý}ü

ðt êüi|üih |üihi ðt @? ð44i_ð@|i igiU| Lu |üi i Uü@?}i h@|i hi}ð4i ð|ti*u L? Mýtð?itt

U)U*i UL4Lñi4i?|c tiT@h@|i uhL4 ð|t igiU|t L? |h@_i @?_ tTiUð@*ð3@|ðL?ë

AüiLhi|ðU@**) @ � i_ i Uü@?}i h@|i t)t|i4 ELh @ tð?}*i Uýhhi?U)ä 4@) ið|üih *Lêih Lh

58Wkh vpdoo vl}h ri Fdqdgd dv d zkroh sod|v d uroh lq h{sodlqlqj wkh kljk ohyho ri wudgh ehwzhhq wkh

surylqfhv1 Zh ñqg wkdw wkh dyhudjh ri Wudgh6lm lq 4<<6 lv 4618 iru wkh Fdqdgldq surylqfhv/ yhuvxv 31;:

iru wkh Fhqvxv uhjlrqv1 Wr wkh h{whqw wkdw wkhuh duh wudgh eduulhuv ehwzhhq Fdqdgd dqg wkh X1V1/ lw

udlvhv wudgh ehwzhhq wkh h{lvwlqj surylqfhv pxfk pruh wkdq zrxog eh wkh fdvh li wkhuh zhuh 45 wlphv

dv pdq| surylqfhv +lq zklfk fdvh Fdqdgldq JGS zrxog eh derxw wkh vdph dv X1V1 JGS,1
59Pd|eh uhodwhg wr wklv/ Vfkplww0Jurkh +4<<;, ñqgv wkdw d zlgh fodvv ri lqwhuqdwlrqdo uhdo exvlqhvv

f|foh prghov lv xqdeoh wr h{sodlq wkurxjk wudgh uhodwlrqvklsv wkh f|folfdo uhvsrqvh ri wkh Fdqdgldq

hfrqrp| wr ðxfwxdwlrqv lq X1V1 rxwsxw1
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h@ðti ULhhi*@|ðL?të ï?i 4@) @h}ýi |ü@| |üi @Mti?Ui Lu 4L?i|@h) TL*ðU) ãi ðMð*ð|) _Lit ?L|

@**Lê ULý?|hðit |L _@4Ti? ð_ðLt)?Uh@|ðU tüLU!t |ühLý}ü @_éýt|4i?|t ð? ð?|ihit| h@|it @?_

i Uü@?}i h@|itë Aüðt tüLý*_ *i@_ |L *Lêih ULhhi*@|ðL?t ý?_ih @ � i_ i Uü@?}i h@|i t)t|i4

@?_ *@h}ih Mýtð?itt U)U*i ãýU|ý@|ðL?të Aüðt ü@t *L?} Mii? |üi 4@ð? @h}ý4i?| Lu tUiT|ðUt

Lu |üi tð?}*i ,ýhLTi@? Uýhhi?U)ë2. ï? |üi L|üih ü@?_c L?i 4@) @*tL @h}ýi |ü@| @ ãi ðM*i

i Uü@?}i h@|i t)t|i4 *i@_t |L *Lêih Mýtð?itt U)U*i ULhhi*@|ðL?të �L?i) _i4@?_ tüLU!tc

Lh M@_ 4L?i|@h) TL*ðU)c U@? UL?|hðMý|i |L ð_ðLt)?Uh@|ðU ãýU|ý@|ðL?t |ü@| êLý*_ ?L| Mi

Thiti?| ý?_ih @ � i_ i Uü@?}i h@|ië , Uü@?}i h@|i ñL*@|ð*ð|) ý?hi*@|i_ |L uý?_@4i?|@*t

U@? @*tL hi_ýUi Mýtð?itt U)U*i ULhhi*@|ðL?të 6ð?@**)c ð| ü@t Mii? @h}ýi_ |ü@| i Uü@?}i h@|i

ãi ðMð*ð|) ð?tý*@|it @ ULý?|h) uhL4 i |ih?@* tüLU!tc |üýt hi_ýUð?} ULhhi*@|ðL?tc @*|üLý}ü

|üðt @h}ý4i?| ?L *L?}ih üL*_t êð|ü týMt|@?|ð@* ð?|ih?@|ðL?@* U@Tð|@* 4LMð*ð|)ë

N*|ð4@|i*) |üi ^ýit|ðL? ðt @? i4TðhðU@* L?ië Aüi i ðt|ð?} iñð_i?Ui ðt 4ð i_ë úh|ðt

@?_ ~ü@?} E�bb.c�bbbä hiTLh| iñð_i?Ui Lu @ ?i}@|ðñi hi*@|ðL?tüðT Mi|êii? i Uü@?}i h@|i

ñL*@|ð*ð|) @?_ Mýtð?itt U)U*i ULhhi*@|ðL?t uLh @ *@h}i ti| Lu ï,ç# ULý?|hðitë Aüi) @*tL

TLð?| Lý| |ü@| Mýtð?itt U)U*i ULhhi*@|ðL?t Lu ULý?|hðit éLð?ð?} |üi ,+� ü@ñi ð?Uhi@ti_ë

6h@?!i* @?_ +Lti E�bbHä _L ?L| �?_ @?) iñð_i?Ui |ü@| Mýtð?itt U)U*i ULhhi*@|ðL?t @hi

@giU|i_ M) |üi i Uü@?}i h@|i t)t|i4ë Ntð?} _@|@ uLh 2� ð?_ýt|hð@* ULý?|hðitc |üi)

it|ð4@|i êð|ü ð?t|hý4i?|@* ñ@hð@M*it @ hi}hittðL? Lu Mýtð?itt U)U*i ULhhi*@|ðL?t L? |h@_i

@?_ |üi TihðL_í@ñih@}i Lu @ _ý44) |ü@| ðt L?i êüi? |üi ULý?|h) ü@t @ 4ý|ý@**) � i_

i Uü@?}i h@|ië Aüi ULiæUði?|t L? |üi _ý44) ñ@hð@M*i @hi 4Lt|*) ?i}@|ðñi Eð4T*)ð?}

@ ?i}@|ðñi igiU| Lu i Uü@?}i h@|i t|@Mð*ð|) L? ULhhi*@|ðL?täc Mý| |üi) @hi @*4Lt| @*ê@)t

ð?tð}?ð�U@?|ë

A@M*i . hiTLh|t hitý*|t êüi? @__ð?} i Uü@?}i h@|i ñL*@|ð*ð|) |L |üi hi}hittðL? Lu ,ýí

hLTi@? Mýtð?itt U)U*i ULhhi*@|ðL?të2H îiU@ýti uLh 4@?) ULý?|hðit i Uü@?}i h@|i ñL*@|ð*ð|)

ü@t Uü@?}i_ uhL4 |üi �ht| |L |üi tiUL?_ ü@*u Lu |üi t@4T*ic êi @}@ð? it|ð4@|i éLð?|*)

|üi |êL ü@*ñit Lu |üi t@4T*ië ì 4i@týhi i Uü@?}i h@|i ñL*@|ð*ð|) @t |üi t|@?_@h_ _ií

ñð@|ðL? Lu Uü@?}it ð? |üi ?@|ýh@* *L}@hð|ü4 Lu |üi ^ý@h|ih*) i Uü@?}i h@|i _ýhð?} i@Uü

týMt@4T*ië W?t|hý4i?|t @hi |üi t@4i @t ð? |üi |h@_i hi}hittðL?të

6Lh ML|ü i4T*L)4i?| }hLê|ü @?_ B#è }hLê|ü êi �?_ |ü@| i Uü@?}i h@|i ñL*@|ð*ð|)

5:Pduwlq Ihogvwhlq/ lq d Qryhpehu 4<<: Iruhljq Dòdluv duwlfoh/ zhqw vr idu dv wr udlvh wkh survshfw

ri zdu1 Iru d ghwdlohg glvfxvvlrq ri glïfxowlhv wkdw HPX frxqwulhv duh olnho| wr idfh lq wkh dgmxvwphqw

wr dv|pphwulf vkrfnv/ vhh Revwihog dqg Shul +4<<;,1
5;Zh kdyh dovr h{shulphqwhg zlwk dgglqj h{fkdqjh udwh yrodwlolw| wr wkh mrlqw HX0HX uhjuhvvlrq/ exw
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+vwdwh0surylqfh, Q0dqqxdo/KS+43, ñowhuhg 3193 3175 314;
Q0dqqxdo=4<9404<<: +3137, +313:, +313;,
Q0txduwhuo|=4<94=3404<<;=36 Q0txduwhuo|/KS+4933, ñowhuhg 3193 316; 3155

+3137, +313:, +313:,

Qxwv 4 uhjlrqv zlwklq {ù
ù 0dqqxdo 3194 314< 3175

Jhupdq| +;, dqg Iudqfh +;, +313;, +313;, +313<,
89 zlwklq frxqwu| fruuhodwlrqv {t

t 0dqqxdo 31:7 3176 3164
97 furvv0frxqwu| fruuhodwlrqv +3139, +3145, +3144,
Q = 4<:304<<5 Q0dqqxdo/KS+43, ñowhuhg 3199 3165 3167
\ = 4<;504<<9 +3138, +3143, +313:,

\ 0dqqxdo/KS+43, ñowhuhg 31;4 3176 316:
+3138, +3143, +3144,

Xqlwhg Vwdwhv +< Fhqvxv Uhjlrqv, {ù
ù 0dqqxdo 31:4 3153 3184

dqg Hxurshdq Xqlrq +47 frxqwulhv,1 +3138, +3136, +3139,
69 zlwklq0frxqwu| fruuhodwlrqv {t

t 0dqqxdo 31;7 317: 316:
+XV uhjlrqv,> <4 furvv0frxqwu| +3137, +3138, +313:,
fruuhodwlrqv +HX frxqwulhv, Q0dqqxdo/KS+43, ñowhuhg 31:; 315< 317<
Q = 4<9404<<: +3137, +3137, +3138,
\ = 4<9604<<9 \ 0dqqxdo/KS+43, ñowhuhg 31;4 3174 3173

+3139, +3137, +313;,

Wdeoh 4= Furvv0Uhjlrq Exvlqhvv F|foh Fruuhodwlrqv



Gdwd Vhw Exvlqhvv F|foh Vdpsoh Shulrg Frpprq Erughu oq+Glvwdqfh, Vl}h
Yduldeoh

Fdqdgd0 {ù
ù 0dqqxdo 4<9504<<: 3139 03147 3138:

Xqlwhg Vwdwhv +313;, +3135, +31344,
{ù
ù 0txduwhuo| 4<94=504<<;=6 3144 03143 31396

+3138, +3134, +3133;,
Q0dqqxdo/KS+43, ñowhuhg 4<9404<<: 3144 03146 3135

+313;, +3135, +3133<,
Q0txduwhuo|/KS+4933, ñowhuhg 4<94=404<<;=6 3147 03145 3139:

+313:, +3134, +3133:,

Iudqfh0 {ù
ù 0dqqxdo 4<:404<<5 3173 03137 31348

Jhupdq| +313<, +3138, +31365,
{t
t 0dqqxdo 4<;604<<9 3156 03147 3148<

+3145, +3136, +31385,
Q0dqqxdo/KS+43, ñowhuhg 4<:304<<5 3166 03134 031356

+313<, +3137, +31375,
\ 0dqqxdo/KS+43, ñowhuhg 4<;504<<9 3163 03146 3147<

+3144, +3135, +31373,

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<9504<<: 3184 03144 3136:

Hxurshdq Xqlrq +313;, +3136, +31353,
{t
t 0dqqxdo 4<9704<<9 3166 0313: 31394

+3139, +3135, +31346,
Q0dqqxdo/KS+43, ñowhuhg 4<9404<<: 317< 0313< 31359

+313:, +3137, +31345,
\ 0dqqxdo/KS+43, ñowhuhg 4<9604<<9 3173 0313< 31365

+313;, +3135, +31353,

Wdeoh 5= Uroh ri wkh Qdwlrqdo Erughu Diwhu Frqwuroolqj iru Vl}h dqg Glvwdqfh



Gdwd Vhw Exvlqhvv F|foh Vdpsoh Shulrg Frpprq oq+Glvwdqfh, Vl}h fkdqjh
Yduldeoh Erughu Erughu

Frhïflhqw

Fdqdgd0 {ù
ù 0dqqxdo 4<9504<:< 314; 03146 313;:

Xqlwhg Vwdwhv +3144, +3136, +31349,
4<;304<<: 0313: 0314: 31377 03157

+3144, +3136, +31349 +3149,
{ù
ù 0txduwhuo| 4<94=504<:<=7 3149 0313< 313:7

+313:, +3135, +31344,
4<;3=404<<;=6 3136 03144 31384 03146

+313:, +3135, +31344, +3143,
Q0dqqxdo/KS+43, ñowhuhg 4<9504<:< 315: 03143 3139

+3145, +3135, +31345,
4<;304<<: 03137 03148 31389 03164

+3145, +31357, +31345, +314:,
Q0txduwhuo|/KS+4933, ñowhuhg 4<94=504<:<=7 315: 03143 313:8

+3143, +3135, +31343,
4<;3=404<<;=6 3134 03146 31393 03159

+3143, +3135, +31343, +3147,

Iudqfh0 {ù
ù 0dqqxdo 4<:404<;4 317; 3145 313<9

Jhupdq| +3146, +313;, +31378,
4<;504<<5 315: 03148 031369 03154

+3146, +313;, +31378, +3149,
Q0dqqxdo/KS+43, ñowhuhg 4<:404<;4 316< 3146 3143:

+3145, +3139, +31394,
4<;504<<5 3157 0313< 0313;5 03148

+3145, +3139, +31394, +314:,

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<9504<:< 3198 03149 031347

Hxurshdq Xqlrq +3144, +3137, +3135;,
4<;304<<: 3168 03144 31398 03163

+3144, +3137, +3135;, +3149,
{t
t 0dqqxdo 4<9804<;3 316< 0313; 313:9

+313<, +3136, +3134<,
4<;404<<9 3153 03143 313:3 0314<

+313<, +3136, +3134<, +3146,
Q0dqqxdo/KS+43, ñowhuhg 4<9504<:< 31:3 0314: 031344

+3143, +3138, +3134:,
4<;304<<: 316< 03139 31383 03164

+3143, +3138, +3134:, +3147,
\ 0dqqxdo/KS+43, ñowhuhg 4<9804<;3 3177 03143 3137;

+3144, +3137, +3135;,
4<;404<<9 3165 03137 31368 03145

+3144, +3137, +3135;, +3149,

Wdeoh 6= Fkdqjh lq wkh Uroh ri Qdwlrqdo Erughuv



Gdwd Vhw Exvlqhvv F|foh Vdpsoh Shulrg Dyhudjh Fkdqjh Dyhudjh Fkdqjh
Yduldeoh Zlwklq0Frxqwu| Furvv0Frxqwu|

Fruuhodwlrq Fruuhodwlrq

Fdqdgd0 {ù
ù 0dqqxdo 4<9504<:< 3185 3157

Xqlwhg Vwdwhv +313:, +3146,
{ù
ù 0dqqxdo 4<;304<<: 317: 03138 3179 3154

+313:, +3143, +3146, +314<,
{ù
ù 0txduwhuo| 4<94=504<:<=7 316< 3148

+3139, +313<,
{ù
ù 0txduwhuo| 4<;3=404<<;=6 3177 3137 3166 314;

+3139, +313;, +313<, +3146,
Q0dqqxdo/KS+43, 4<9504<:< 3198 3164

+3139, +3143,
Q0dqqxdo/KS+43, 4<;304<<: 318; 0313: 3187 3156

+3139, +313<, +3143, +3147,
Q0txduwhuo|/KS+4933, 4<94=504<:<=7 3195 315:

+3143, +313<,
Q0txduwhuo|/KS+4933, 4<;3=404<<;=6 3193 03135 3184 3157

+3139, +313;, +313<, +3146,

Iudqfh0 {ù
ù 0dqqxdo 4<:404<;4 319: 3159

Jhupdq| +3145, +3144,
{ù
ù 0dqqxdo 4<;504<<5 3195 03138 3159 3133

+3145, +314:, +3144, +3149,
Q0dqqxdo/KS+43, 4<:404<;4 31:3 316<

+313;, +3147,
Q0dqqxdo/KS+43, 4<;504<<5 3196 0313: 3167 03138

+313;, +3144, +3147, +3153,

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<9504<:< 31:< 314<

Hxurshdq Xqlrq +313:, +3138,
{ù
ù 0dqqxdo 4<;304<<: 318< 03153 3154 3135

+313:, +3143, +3138, +313:,
{t
t 0dqqxdo 4<9804<;3 31;7 3174

+3138, +313:,
{t
t 0dqqxdo 4<;404<<9 3197 03153 3173 03134

+3138, +313:, +313:, +3143,
Q0dqqxdo/KS+43, 4<9504<:< 31;8 3154

+3139, +3138,
Q0dqqxdo/KS+43, 4<;304<<: 31:5 03146 3163 313<

+3139, +313;, +3138, +313:,
\ 0dqqxdo/KS+43, 4<9804<;3 31;8 3173

+313;, +3139,
\ 0dqqxdo/KS+43, 4<;404<<9 31:9 0313< 3175 3135

+313;, +3144, +3139, +313;,

Wdeoh 7= Fkdqjh lq Fruuhodwlrqv



Gdwd Vhw Exvlqhvv F|foh Vdpsoh Frpprq Orj Vl}h Vwuxfwxuh Vwuxfwxuh
Yduldeoh Shulrg Erughu Glvw1 +Eurdg, +Qduurz,

Fdqdgd0 {ù
ù 0dqqxdo 4<;304<<: 03139 03147 31338 031;8

Xqlwhg Vwdwhv +3144, +3136, +3134<, +314<,
0313: 03147 31338 031;9
+3144, +3136, +3134<, +314<,

{ù
ù 0txduwhuo| 4<;3=404<<;=6 3136 0313< 31356 03196

+313:, +3135, +31346, +3146,
3136 0313< 31356 03198
+313:, +3135, +31347, +3147,

Q0dqqxdo/KS+43, 4<;304<<: 03137 03146 31358 0319:
ñowhuhg +3145, +3136, +31346, +3143,

03138 03146 31359 03199
+3145, +3136, +31347, +3143,

Q0txduwhuo|/KS+4933, 4<;3=404<<;=6 3134 03144 31365 03194
ñowhuhg +3143, +3135, +31344, +3143,

3134 03144 31366 03194
+3143, +3135, +31345, +3143,

Xqlwhg Vwdwhv0 {ù
ù 0dqqxdo 4<;304<<: 3174 03149 31389

HX+44, +3143, +3137, +31355,
3169 03148 3138; 0319<
+3144, +3137, +31355, +315:,
3165 03146 3138< 031;:
+3144, +3137, +31355, +315;,

{t
t 0dqqxdo 4<;404<<9 3155 03144 31376

+3143, +3137, +31359,
3155 03144 31376 03138
+3143, +3137, +31359, +3157,
3155 03144 31376 03137
+3143, +3137, +31359, +3156,

Wdeoh 8= Wkh Erughu Hòhfw dqg wkh Uroh ri Lqgxvwu| Vshfldol}dwlrq



Exvlqhvv Vl}h oq+Wudgh4, oq+Wudgh5, oq+Wudgh6, Wudgh7 Wudgh8 Lpsolhg
F|foh ü Fruuhodwlrq

*950*:< wr *;30*<:

{ù
ù 0dqqxdo 031336 3144: 31383

+31359, +31363, +31346,

03135; 31469 3135:
+3135;, +31365, +31339,

31387 3145: 31385
+31353, +31369, +31348,

3134: 03164 31349
+31354, +3154, +31344,

31356 03154 31354
+3134<, +3145, +31345,

{t
t 0dqqxdo 31378 313:: 31366

+31346, +3134<, +3133;,

3135< 313<3 3134;
+31346, +31354, +31337,

313;8 31437 31376
+3134:, +31359, +31344,

31347 031;; 31377
+31353, +314<, +31343,

31368 03185 31385
+3134;, +3144, +31344,

Wdeoh 9= HX047 Wudgh Uhjuhvvlrqv



Exvlqhvv H{fkdqjh Udwh Vl}h Glvwdqfh oq+Wudgh4, oq+Wudgh5, oq+Wudgh6,
F|foh Yrodwlolw|

{ù
ù 0dqqxdo 0:164

+915<,

0;1:5 31375
+9135, +3134<,

7316< 031369 03186
+54199, +3135:, +314<,

5513; 031397 31589
+4819<, +31367, +313<7,

481;3 0313;; 31578
+46178, +31375, +313;;,

4:17: 31396 3159<
+48196, +31358, +31443,

{t
t 0dqqxdo 061;5

+6186,

09166 313:8
+61;8, +31349,

4<179 31367 0315;
+44198, +31358, +3143,

45178 31343 31489
+;1::, +31363, +3137;,

;194 031337 3147<
+:1:3, +31367, +3137:,

4;178 313<8 31588
+<153, +31348, +31399,

Wdeoh := HX047 Uhjuhvvlrqv= Wkh Uroh ri H{fkdqjh Udwh Yrodwlolw|
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