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D1 Frpsxwdwlrq ri wkh lqvwdqwdqhrxv Htxloleulxp lq wkh rshq Hfrqrp|

D jrrg fdq eh surgxfhg e| d prqrsro| ru d gxrsro| zkhq lplwdwhg1 Khuhdiwhu/ zh ghwdlo wkh

gl�huhqw fdvhv1

fdvh 4= Lplwdwhg jrrgv +rqo| lq Vrxwk,1 Wklv fdvh frqfhuqv d vkduh EU*w n U� ri jrrgv

surgxfhg lq Vrxwk1

Zkhq d jrrg ri whfkqrorj| E�c r� lv lplwdwhg/ vhfwru lv xqghu d gxrsrolvwlf frpshwlwlrq ã

od Ehuwudqg zkhuh erwk frpshwlwruv xvh wkh vdph whfkqrorj| E�c r�� Wkh sulfh lv wkhq htxdo wr

xqlw frvw dqg idfwru ghpdqg lq vnloohg dqg xqvnloohg oderu duh jlyhq e|=

_��6�|�E|� '
��

�r
| �
�

^r|
�r|

�nj �
rE|�
�E|�

�
3�nj

n ^r|

� dqg _L�6�|�E|� '
��

�r
| n ^r| �

�
^r|
�r|

�
3j �

rE|�
�E|�

��3j�
fdvh 5= Qrq lplwdwhg jrrgv surgxfhg diwhu d fkrlfh ri qhxwudo surjuhvv + Vrxwk dqg Qruwk,1

Wklv fdvh frqfhuqv d vkduh Ew*wn U� ri jrrgv surgxfhg lq Vrxwk dqg doprvw doo jrrgv surgxfhg

lq Qruwk1 Hdfk ri wkhvh jrrgv lv surgxfhg e| d prqrsro| zlwk whfkqrorj| E�c r� zkhuhdv lwv

frpshwlwru xvhv d whfkqrorj| EB3��c B3�r,1 Wklv fdvh lv vlplodu wr wkh fdvh lq dxwdun| dqg zh

jhw hdvlo| ghpdqg ri vnloohg dqg xqvnloohg oderu +zlwk � 5 i�Jo|�c 7J�|�j�=
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fdvh 6= Qrq lplwdwhg jrrgv surgxfhg diwhu d fkrlfh ri eldvhg whfkqlfdo surjuhvv + Vrxwk dqg

Qruwk,1 Wklv fdvh frqfhuqv d vkduh�| ri wkh frqwlqxxp ri jrrgv1 Wkh g|qdplfv ri�| duh jlyhq

e|= ��| ' w
U s|
sW|

k|E%�_%� w�| zkhuh wkh �uvw whup fruuhvsrqgv wr wkh qxpehu ri jrrgv zklfk

duh lqqrydwhg zklwk d eldv dqg wkh vhfrqg whup fruuhvsrqgv wr wkh qxpehu ri jrrgv ri �| zklfk

duh lqqrydwhg1 Iurp wklv odz ri prwlrq/ zh rewdlq wkdw / dw hdfk gdwh |c �| �
U s|
sW|

k|E%�_% G

wkxv �| lv lqihulru wr wkh qxpehu ri jrrgv rq lqwhuidfh dBs|c s|o� Exw/ iurp dvvxpswlrq 4 +��e B

forvh wr 4,/ zh nqrz wkdw wkh vl}h ri lqwhuidfh lv txlwh �vpdoo� frpsduhg wr wkh wrwdo dprxqw ri

jrrgv1 Frqvhtxhqwo| �| uhsuhvhqwv rqo| d vpdoo vkduh ri jrrgv1

Lq wkh fdvh 6/ wkh prqrsrolvwlf �up surgxfhv zlwk d whfkqrorj| E�c r� zkhuhdv lwv frpshwlwru

xvhv d whfkqrorj| EB3��c r� G khqfh/ wklv fdvh lv dq lqwhuphgldwh fdvh ehwzhhq fdvh 4 dqg fdvh

5 +dqg/ khuh/ erwk frpshwlwruv pd| eh orfdwhg lq gl�huhqw frxqwulhv,1 Lq rughu wr olplw wkh

dqdo|wlfdo frpsoh{lw| ri jhqhudo htxloleulxp htxdwlrqv / zh xvh wkh dvvxpswlrq 4 zklfk vd|v wkdw

B lv forvh wr 4/ wr dujxh wkdw frpshwlwru*v whfkqrorj| lv txlwh forvh +dv d �uvw dssur{lpdwlrq,

wr EB3��c B3�r� G frqvhtxhqwo|/ fdvh 6 fdq eh uhdvrqdeo| dssur{lpdwhg e| fdvh 5 dqg idfwru
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ghpdqgv duh wkxv vlplodu1 Wklv dssur{lpdwlrq frqfhuqv lq idfw d yhu| vpdoo dprxqw ri jrrgv

+ehfdxvh �| lv yhu| orz, wkdw lv zk| zh duh vxuh/ zkhq djjuhjdwlqj rq wkh frqwlqxxp ri jrrgv/

wkdw wklv dssur{lpdwlrq gr qrw dowhu wkh djjuhjdwhg idfwru ghpdqgv dqg jhqhudo htxloleulxp

htxdwlrqv1

Djjuhjdwhg idfwru ghpdqgv duh hdvlo| ghulydwhg iurp wkh jrrg idfwru ghpdqgv e| vxplqj

ryhu wkh frqwlqxxp ri jrrgv1

E1 Vrph uhvxowv rq uhodwlyh ghpdqg

Wkh uhodwlyh vnloohg0xqvnloohg oderu ghpdqg ixqfwlrqv lq Vrxwk dqg Qruwk duh htxdo wr
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Xvlqj Ohppd 4 ri Ihhqvwud0Kdqvrq +4<<8, dqg d edvlf yduldeohv fkdqjh lq +E140E15,/ zh fdq

vkrz wkdw Y(�
M*u*YE^*�� 	 f iru � 5 i?c rj G fohduo|/ dq lqfuhdvh ri vnloohg oderu uhodwlyh zdjh

ghfuhdvhv wkh uhodwlyh ghpdqg1 Zh kdyh dovr wkh rwkhu iroorzlqj uhvxowv= (r
M*uEf� ' (?
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M*uEn4� ' f� Wkhvh wzr frqglwlrqv/ dqg wkh prqrwrqlflw| ri

uhodwlyh ghpdqgv doorz xv wr frqfoxgh wkdw jhqhudo htxloleulxp h{lvwv dqg lv xqltxh lq dxwdun|1
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M*u*YE^*��o wkh sulfh hodvwlflw| ri uhodwlyh ghpdqg/ zh fdq

vkrz/ xvlqj Ihhqvwud0Kdqvrq +4<<8,/ wkdw 0��| ' �j n E� � j�0s� zkhuh 0s� lv wkh +qhjdwlyh,

sulfh hodvwlflw| ri uhodwlyh ghpdqg lq Ihhqvwud0Kdqvrq1 Lq wkhlu prgho/ vhfwrudo surgxfwlrq

ixqfwlrqv duh Ohrqwlh�/ vxfk zh ghgxfh wkdw �� 	 0s� 	 f� Wklv odvw uhvxow doorzv wr vkrz wkdw=
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Wkh sulfh hodvwlflw| ri uhodwlyh ghpdqg lqfuhdvhv/ fhwhulv sdulexv/ zkhq wkh hodvwlflw| ri vxevwl0

wxwlrq ehwzhhq vnloohg dqg xqvnloohg oderu j lqfuhdvhv1

F1 G|qdplf Jhqhudo Htxloleulxp1

Diwhu edvlf uhduudqjhphqwv ri htxdwlrqv +81408150816,/ wkh lqwhuqdwlrqdo htxloleulxp zlwk wudgh
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zkhuh ghpdqgv kdyh wkh iroorzlqj h{suhvvlrqv=
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F141 Gl�huhqfldwlrq ri Htxloleulxp

E| gl�huhqwldwlqj wkh v|vwhp +F14,/ zh jhw=5
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Wkh frh!flhqw @�� lv wkhq srvlwlyh= d pryh wrzdug pruh vnloo lqwhqvlyh duhdv ri wkh iurqwlhu s|
lqghhg lqfuhdvhv wkh Vrxwk uhodwlyh ghpdqg1

Qrz zh frpsxwh wkh sduwldo ghulydwlyh ri Vrxwk uhodwlyh ghpdqg dffruglqj wr wlph= wklv

fruuhvsrqgv wr wkh frqvhtxhqfhv ri vsuhdg ri k|E�� ryhu wlph rq wkh uhodwlyh ghpdqgv1 Lq rughu

wr dguhvv wklv srlqw/ zh xvh wkh odz ri prwlrq jlyhq e| v|vwhp +817,= �q� '
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zklfk lv qhjdwlyh1 Wkh uhdvrq lv wkdw whfkqlfdo eldv frqfhuqv wkh prvw vnloo lqwhqvlyh jrrgv

surgxfhg lq Vrxwk= frqvhtxhqwo|/ wkh gluhfw h�hfw ri kE�� g|qdplf lv wr orzhu wkh Vrxwk uhodwlyh

ghpdqg1
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Qrz zh frpsxwh wkh v|pphwulf frh!flhqw iru Qruwk1 Frh!flhqw vljqv fdq eh h{sodlqhg e|
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7}E�q2� ' 7}dB3��

U s|
sW|

k|E+�_+

d+3E�3j�nE^?| *B�
?
| �

�3joU s|
sW|

k|E+�_+
d�n+�3j�E^?| *B�

?
| �

�3jo

�
U n"

s|

k|E%�_%

d%3E�3j�nE^?| *�
?
| �

�3joU n"

s|

k|E%�_%
d�n%�3j�E^?| *�

?
| �

�3jo

o

zklfk/ e| dvvxpswlrq 4 lv qhjdwlyh1

Ilqdoo|/ frh!flhqw @D� lv rewdlqhg wkurxjk wkh gl�huhqwldwlrq ri wkh �iurqwlhu frqglwlrq�=
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Wkh vljq ri wkh rwkhu frh!flhqwv duh vwudljkwiruzdug wr rewdlq e| vlpsoh gl�huhqwldwlrq1

Ohppd 5 Iurqwlhu s| lv lqfuhdvlqj wkurxjk wlph
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Frh!flhqw xEj�c zlwk f 	 j 	 �c kdv dq dpeljxrxv vljq> iru j forvh wr fc �Ej� lv srvlwlyh/

zklfk phdqv wkdw P2 : f1 Iru j forvh wr �c E��j� lv forvh wr 3 dqg lw lv hdv| wr vkrz wkdw P2 lv

qhjdwlyh exw lv yhu| vpdoo frpsduhg wr rwkhu whupv lq htxdwlrq +F16,1 Iru lqwhuphgldwh ydoxhv ri

jc zh frqmhfwxuh wkdw srwhqwldo qhjdwlyh h�hfw ri P2 gr qrw grplqdwh wkh srvlwlyh frqwulexwlrq

ri rwkhu whupv lq htxdwlrq +F16, +dqg wklv frqmhfwxuh zloo dozd|v eh wuxh lq rxu vlpxodwlrqv,1

Ohppd 6 Wkh v|vwhp frqyhujhv wrzdugv d vwhdg| vwdwh zlwk qr wudgh lqgxfhg whfkqlfdo eldv1

Vwhdg| vwdwh lv uhdfkhg dv vrrq dv wkhuh lv qr vsuhdg ri k|E��� Wklv dulvhv li k|E%� ' f rq

ds W| c s|oc ru li �upv gr qrw fkrrvh whfkqlfdo eldv +s W| ' s|,1 Wkhuh lv lqgxfhg whfkqlfdo eldv dv

orqj dv frqglwlrq +718, lv vdwlv�hg iru s|c zklfk jlyhv/ diwhu vrph frpsxwdwlrqv=�
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s| � s4@ c lw lv sur�wdeoh wr eldv wkh gluhfwlrq ri whfkqlfdo fkdqjh iru jrrgv lq wkh qhljkerukrrg

ri s|1 Dv wkh vhtxhqfh s| lv lqfuhdvlqj dqg erxqghg iurp deryh/ lw frqyhujhv wrzdugv d olplw

s"1 Dw wkh olplw/ vwhdg| vwdwh lv uhdfkhg s| ' s" dqg rqh ri wkh iroorzlqj vlwxdwlrqv qhfhvvduo|

hphujhv= hlwkhu frqglwlrq +F17, lv qrw vdwlv�hg ru wkhuh duh qr pruh whfkqlfv rq zklfk wr dsso|
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Diwhu vrph edvlf frpsxwdwlrqv wklv uhodwlrq lv htxlydohqw wr K�| '
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F161 H{lvwhqfh dqg xqltxhqhvv ri jhqhudo htxloleulxp

Zh ghprqvwudwh/ lq wklv vhfwlrq/ wkdw dw hdfk gdwh |c lqvwdqwdqhrxv jhqhudo htxloleulxp h{lvwv

dqg lv xqltxh1 Zh rplw wkh wlph lqgh{1 Ohw s eh jlyhq1 Zh jlyh khuhdiwhu d ghprqvwudwlrq

edvhg rq surshuw| ri uhodwlyh vhsdudelolw| ri jhqhudo htxloleulxp v|vwhp +F14,1 Htxdwlrqv +e��

dqg Ee2� ri jhqhudo htxloleulxp v|vwhp +F14, fdq eh uhzulwwhq dv iroorz= Mr*ur ' (r
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Xvlqj dsshqgl{ +F14,/ zh nqrz wkdw {
�

Es� : f� Ixuwkhupruh/ lw lv hdv| wr vkrz wkdw {Ef� 	 f

dqg{En4� : f� Wklv odvw surshuw| dqg wkh prqrwrqlflw| ri{E�� lpsolhv wkdw wkh vhw isW 5 U
n

vxfk wkdw {Es W� ' fj lv uhgxfhg wr rqh dqg rqo| rqh srlqw s�

G1 Lqihulru erxqg ri ^q*�q dqg ^v*�v

Wr pdnh wkh srlqw/ zh kdyh wr nhhs lq plqg wkh wzr iroorzlqj idfwv1 Iluvw/ wkh vsuhdg ri

kE�� uhvxowlqj iurp lqgxfhg whfkqlfdo fkdqjh dozd|v ghfuhdvhv zdjh lqhtxdolwlhv lq erwk uhjlrqv

+frh!flhqw q� dqg q2 lq dsshqgl{ F14,1 Vhfrqgo|/ zkhq s| lqfuhdvhv/ zdjh lqhtxdolwlhv lqfuhdvh

lq erwk uhjlrqv +frh!flhqw @�� dqg @2�,1 Wkh txhvwlrq lv zkdw lv wkh orzhvw ydoxh qruwkhuq zdjh

lqhtxdolwlhv fdq wdnh dorqj wkh wudqvlwlrq sdwkB Wklv ydoxh fruuhvsrqgv wr d sduwlfxodu vkdsh ri

k|E��� Dv zh kdyh suryhg/ s| lv lqfuhdvlqj wkurxjk wlph1 Wkxv/ lw lv fohdu wkdw wkh orzhvw ydoxh
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ri qruwkhuq zdjh suhplxp fruuhvsrqgv wr d fdvh zkhuh s| ' sf dqg wkh vkdsh ri k| fruuhvsrqgv

wr d vsuhdg ri kf zkhuh doo jrrgv rq dBsfc sfo duh pryhg rq dsfc B
3�sfo1 Khqfh/ wklv vhwxs jlyhv

wkh orzhu erxqg ri ^?*�? rq wudqvlwlrq sdwk1 Vlploduo| zh jhw wkh lqihulru erxqg ri ^r*�r�

^Iljxuh YLLL`
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Uhihuhqfhv

Dfhprjox G1 +4<<<,/ �Sdwwhuqv ri Vnloo Suhpld�/ QEHU Zrunlqj Sdshu qJ.f�H1

Djklrq/ S1 dqg Krzlww/ S1 +4<<;, / �Hqgrjhqrxv Jurzwk Wkhru|�/ PLW suhvv/ Fdp0
eulgjh1

Dxwru G1/ Ndw} O1/ Nuxhjhu D1/ +4<<;,/ �Frpsxwlqj Lqhtxdolw|= Kdyh Frpsxw0
huv Fkdqjhg wkh oderu pdunhwB�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[LLL/ Lvvxh 7/
s14388043<31

Ehupdq H1/ Erxqg M1/ Pdfklq V1/ +4<<;,/ �Lpsolfdwlrq ri Vnloo0Eldvhg Whfkqrorjlfdo
Fkdqjh= Lqwhuqdwlrqdo Hylghqfh�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[LLL/ Lvvxh 7/
s14578045:<1

Ehupdq H1/ Erxqg M1/ Julolfkhv ]1/ +4<<7,/ �Fkdqjhv lq Ghpdqg iru Vnloohg Oderu
zlwklq XV Pdqxidfwxulqj= Hylghqfh iurp wkh Dqqxdo Vxuyh| ri Pdqxidfwxuhv�/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ FL[/ Lvvxh 5/ s169:06<:1

Erumdv J1 / Udph| Y1/ +4<<7,/ �Wlph0Vhulhv Hylghqfh rq wkh Vrxufhv ri Wuhqgv lq
Zdjh Lqhtxdolw|�/ Dphulfdq Hfrqrplf Uhylhz/ ;7/ qJ5/ s1430481

Exuwohvv J1/ +4<<7,/ �Lqwhuqdwlrqdo Wudgh dqg wkh Ulvh lq Hduqlqjv Lqhtxdolw|�/
Mrxuqdo ri Hfrqrplf Olwhudwxuh/ yro1 [[[LLL/ s1;330;491

Fkhqqhov O1/ Ydq Uhhqhq M1 +4<<<,/ �Whfkqlfdo Fkdqjh dqg wkh Vwuxfwxuh ri Hp0
sor|phqw dqg Zdjhv= d vxuyh| ri wkh Plfur0hfrqrphwulf Hylghqfh�/ plphr Lqvwlwxh
iru Ilqdqfldo Vwxglhv1

Flffrqh D1/ Shul J1 dqg Doprqg G1/ +4<<<,/ �Fdslwdo/ Zdjhv dqg Jurzwk= Wkhru|
dqg Hylghqfh�/ QEHU zs q�1

Folqh Z1/ +4<<:,/ Wudgh dqg Lqfrph Glvwulexwlrq/ Zdvklqjwrq= Lqvwlwxwh iru Lqwhu0
qdwlrqdo Hfrqrplfv1

Gruqexvfk U1 / Ilvkhu V1 / Vdpxhovrq S1 +4<;3,/ �Wkh Khfnvfkhu0Rkolq Wudgh Prgho
zlwk d Frqwlqxxp ri Jrrgv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ yro1[FY/ qJ2/ s15360
5571

Gudqgdnlv H1P1/ Skhosv H1 +4<99,/ �D prgho ri lqgxfhg lqyhqwlrq/ jurzwk/ dqg
glvwulexwlrq�/ Hfrqrplf mrxuqdo/ O[[YL/ s1;560;73

Ihhqvwud U1 / Kdqvrq J1 +4<<8,/ �Iruhljq Lqyhvwphqw/ Rxwvrxuflqj dqg Uhodwlyh
Zdjhv�/ lq Srolwlfdo Hfrqrp| ri Wudgh Srolf|= Hvvd|v lq Krqru ri Mdjglvk Ekdjzdwl
/ Fdpeulgjh PLW Suhvv1

Ihhqvwud U1 / Kdqvrq J1/ +4<<<,/ �Wkh Lpsdfw ri Rxwvrxuflqj dqg Kljk0Whfkqrorj|
rq Zdjhv= Hvwlpdwhv iru wkh Xqlwhg Vwdwhv/ 4<:<04<<3�/ Txduwhuo| Mrxuqdo ri Hfr0
qrplfv/ F[YL/ Lvvxh 6/ s1<3:0<731

Iuhhpdq U1/ +4<;9,/ �Ghpdqg iru Hgxfdwlrq�/ lq R1 Dvkhqihowhu dqg U1 Od|dug
+hgv1,/ Kdqgerrn ri Orderu Hfrqrplfv/ Y14/ s1 68:06;91/ Qruwk0Kroodqg1
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Iuhhpdq U1 +4<<8,/ �Duh |rxu zdjhv vhw lq EhlmlqjB�/ Mrxuqdo ri Hfrqrplf Shuvshf0
wlyhv/ </ qf�c s1480651

Ixqn S1/+4<<:,/ �Lqgxfhg lqqrydwlrq uhylvlwhg�/ Ghowd Zrunlqj Sdshu q�b.� 221

Jurvvpdq J1/ Khospdq H1/ +<4,/ Lqqrydwlrq dqg Jurzwk lq wkh joredo Hfrqrp|/
PLW suhvv/ Fdpeulgjh1

Kdoo U1 / Mrqhv F1 +4<<<,/ �Zk| gr vrph Frxqwulhv surgxfh vr pxfk pruh Rxwsxw
shu Zrunhu wkdq RwkhuvB�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[LY/ Lvvxh 4/ s1;60
439

Kdphuphvk G1dqg Judqw K1/ +4<:<,/ �Hfrqrphwulf Vwxglhv ri Oderu0Oderu Vxe0
vwlwxwlrq dqg wkhlu Lpsolfdwlrqv iru Srolf|�/ Mrxuqdo ri Kxpdq Uhvrxufhv�/ 47 +7,/
s184;08751

Khospdq H1 +4<<6,/ �Lqqrydwlrq/ Lplwdwlrq dqg Lqwhoohfwxdo Surshuw| Uljkwv�/ Hfrqr0
phwulfd/ yro194/ qJ9/ s1457:045;31

Mrqhv F1 +4<<8,/ �Wlph Vhulhv Whvwv ri Hqgrjhqrxv Jurzwk Prghov�/ Txduwhuo|
Mrxuqdo ri Hfrqrplfv/ F[/ s1 7<808581

Ndw} O1/ Pxusk| N1/ +4<<5,/ �Fkdqjhv lq Uhodwlyh Zdjhv/ 4<9604<;:= Vxsso| dqg
Ghpdqg Idfwruv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ FYLL/ s1 680:;1

Nuxjpdq / S1 / +4<<8,/ �Whfkqrorj|/ Wudgh dqg Idfwru Sulfhv�/ QEHU Zrunlqj
Sdshu qJ86891

Nuxjpdq S1/ Odzuhqfh U1 / +4<<7,/ �Wudgh/ Mrev dqgZdjhv�/ QEHUZrunlqj Sdshu
qJ77:;1

Odl H1/ +4<<;,/ �Lqwhuqdwlrqdo Lqwhoohfwxdo Surshuw| Uljkwv Surwhfwlrq dqg wkh Udwh
ri Lqqrydwlrq�/ Mrxuqdo ri Ghyhorsphqw Hfrqrplfv/ yro188/ s146604861

Odzuhqfh U1 / Vodxjkwhu P1/ +4<<6,/ �Wudgh dqg XV Zdjhv= Juhdw Vxfnlqj Vrxqg
ru Vpdoo Klffxs B �/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ qJ 5= s1 49405591

Ohdphu H1 +4<<7,/ �Wudgh / Zdjhv dqg Uhyroylqj Grru Lghdv�/ QEHU Zrunlqj
Sdshu qJ7:491

Pdfklq V1/ Ydq Uhhqhq M1 +4<<;,/ �Whfkqrorj| dqg Fkdqjhv lq Vnloo Vwuxfwxuh=
Hylghqfh iurp vhyhq RHFG Frxqwulhv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ F[LLL/
Lvvxh 7/ s1454804577

Prxkrxg/ H1P1/ +4<<5,/ Fkdqjhphqw whfkqltxh hw glylvlrq lqwhuqdwlrqdoh gx wudydlo/
Sdulv/ Hfrqrplfd1

RHFG +4<<6,/ Hpsor|phqw Rxworrn/ Sdulv= Rujdql}dwlrq iru Hfrqrplf Frrshudwlrq
dqg Ghyhorsphqw1

RHFG +4<<7,/ Hpsor|phqw Rxworrn/ Sdulv= Rujdql}dwlrq iru Hfrqrplf Frrshudwlrq
dqg Ghyhorsphqw1

Urguln G1/+4<<:,/ Kdv Joredol}dwlrq jrqh wrr idu B/ Zdvklqjwrq= Lqvwlwxwh iru Lq0
whuqdwlrqdo Hfrqrplfv1
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Vdfkv M1/ Vkdw} K1 +4<<7,/ �Wudgh dqg Mrev lq XV Pdqxidfwxuhv�/ Eurrnlqjv Sdshuv
rq Hfrqrplf Dfwlylw|/ qJ�/ s140;71

Vdpxhovrq/ S1 +4<98,/ �D wkhru| ri lqgxfhg lqqrydwlrq dorqj nhqqhg|0zhl}vçfnhu
olqhv�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv1

Wkhvpdu G1 / Wkrhqlj P1 +iruwkfrplqj,/ �Fuhdwlyh Ghvwuxfwlrq dqg Ilup rujdql}d0
wlrq Fkrlfh�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv1

Wkrhqlj P1/ +4<<<,/ �Frpphufh lqwhuqdwlrqdo hw g|qdpltxh ghv lqìjdolwìv�/ Xql0
yhuvlwì Sdulv L Sdqwkìrq0Vruerqqh/ Skg Wkhvlv1

Yhuqrq/ U1/ +4<99,/ �Lqwhuqdwlrqdo lqyhvwphqw dqg lqwhuqdwlrqdo wudgh lq wkh surgxfw
f|foh�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ qf;3/ s14<3053:

Zhl}vçfnhu +yrq, F1 +4<95,/ D qhz whfkqlfdo surjuhvv ixqfwlrq/ PLW/ Uhsurgxfwlrq
dv Erqq Xqlyhuvlw| GS +4<:5 D6,

Zrrg D1/ +4<<7, Qruwk0Vrxwk wudgh/ Hpsor|phqw dqg Lqhtxdolw|= fkdqjlqj Iruwxqhv
lq d vnloo0gulyhq Zruog/ R{irug/ Foduhqwrq Suhvv1

Zrrg D1/ +4<<8, �Krz wudgh kxuw xqvnloohg zrunhuv�/ Mrxuqdo ri Hfrqrplf Shu0
vshfwlyhv/ </ qf�c s18:0;3

Zrrg D1 +4<<;,/ �Joredolvdwlrq dqg wkh Ulvh lq Oderxu Pdunhw Lqhtxdolwlhv�/ Wkh
Hfrqrplf Mrxuqdo/ yro1 43;/ qJ 83c s14796047:<
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Dxwkruv

Pdwkldv Wkrhqlj
D!oldwlrq=
Fuhvw dqg HXUHTxd +Xqlyhuvlwì Sdqwkìrq0 Vruerqqh,
dgguhvv=
Oderudwrluh gh pdfurìfrqrplh gx FUHVW
Wlpeuh M693
48 erxohydug Jdeulho Sìul
<5578 Pdodnr� Fhgh{
Iudqfh
skrqh qxpehu = 66 4 74 4: :: <4
Id{ qxpehu = 66 4 74 4: :9 99
hpdlo = wkrhqljChqvdh1iu

Wklhuu| Yhuglhu
D!oldwlrq=
Fhudv/ Ghowd dqg FHSU
dgguhvv=
Ghowd
Hfroh Qrupdoh Vxsìulhxuh
7; erxohydug Mrxugdq
:8347 Sdulv
Iudqfh
skrqh qxpehu = 66 4 76 46 96 3;
Id{ qxpehu = 66 4 76 46 96 43
hpdlo = wyCghowd1hqv1iu

6:



Wdeohv

Wdeoh L = ydoxh ri sdudphwhuv
M?*u? Mr*ur Qruwk uhodwlyh vl}h j w B udwh ri jurzwk U

4 314 429 318 3158 31< 519( 4

Wdeoh LL = frpsdudwlyh vwdwlfv ri hodvwlflw| ri vxevwlwxwlrq j

hodvwlflw| j ' f�e j ' f�D j ' f�S j ' f�.

Suhplxp lq Qruwk 61:( 613( 51;( 515(
Suhplxp lq Vrxwk 818( 518( 415( 319(

Wdeoh LLL = frpsdudwlyh vwdwlfv ri jurzwk udwh
udwh ri jurzwk �I 2I 2�SI eI

Suhplxp lq Qruwk 413( 51;( 613( 913(
Suhplxp lq Vrxwk 417( 516( 518( 618(

Wdeoh LY = frpsdudwlyh vwdwlfv ri whfkqlfdo lqfuhphqw
Lqfuhphqw B ' f�. B ' f�H B ' f�b

Suhplxp lq Qruwk ;1:( :16( 613(
Suhplxp lq Vrxwk 45( 44( 518(
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