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Fruuhvsrqghqfh wr= Dpsdur Xuedqr/ Xqlyhuvlwdw gh Ydo�hqfld/ Gswr1 Dq�dolvlv

Hfrq�rplfr/ Fdpsxv gh orv Qdudqmrv/ Hgl�flr Ghsduwdphqwdo Rulhqwdo/ 79355 Yd0

ohqfld/ h0pdlo= Dpsdur1XuedqrCxy1hv

Hglwru= Lqvwlwxwr Ydohqfldqr gh Lqyhvwljdflrqhv Hfrq�rplfdv/ V1D1

Iluvw Hglwlrq Ghfhpehu 4<<:

LVEQ= ;707;5049780;

Ghs�rvlwr Ohjdo= Y0795;04<<:

LYLH zrunlqj0sdshuv r�hu lq dgydqfh wkh uhvxowv ri hfrqrplf uhvhdufk xqghu

zd| lq rughu wr hqfrxudjh d glvfxvvlrq surfhvv ehiruh vhqglqj wkhp wr vflhqwl�f

mrxuqdov iru wkhlu �qdo sxeolfdwlrq1

- Zh zlvk wr wkdqn �qdqfldo dlg iurp wkh Ydohqfldq Lqvwlwxwh ri Hfrqrplf Uhvhdufk

+LYLH, dqg sduwldo vxssruw e| GJLF\W xqghu surmhfw SE<6039;71 Zh dovr wkdqn wkh

frpphqwv dqg vxjjhvwlrqv ri sduwlflsdqwv ri wkh Irxuwk Vxpphu Phhwlqj +Ydohqfld/ Mxo|

4<<9,/ wkh Lqwhuqdwlrqdo Zrunvkrs rq Jdph Wkhru| dqg Srolwlfv dqg Vsdqlvk Phhwlqj rq

Jdph Wkhru| +Vdqwldjr gh Frpsrvwhod/ Mxo| 4<<9,/ wkh Vhyhqwk Lqwhuqdwlrqdo Frqihuhqfh

rq Jdph Wkhru| +Vwrq| Eurrn/ Mxo| 4<<9, dqg wkh [[L Vlpsrvlr gh Dq�dolvlv Hfrq�rplfr

+Edufhorqd/ Ghfhpehu 4<<9,1 Wkh xvxdo glvfodlphu dssolhv1

--Dpsdur Xuedqr ) Mrv�h H1 Ylod= Xqlyhuvlw| ri Ydohqfld11
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5Li wkh uhtxluhphqw ri �qlwh phvvdjh vhwv lv uhod{hg/ wkh uhvxow krogv dovr iru wkh wkuhh
sod|hu fdvh1 Vhh Irujhv +4<<3,1

6Wkh fruuhvsrqglqj htxloleulxp vwudwhjlhv xvh rqo| �qlwh vhw ri phvvdjhv1
7Wkh| dovr suryh wkdw dq| frppxqlfdwlrq htxloleulxp ri dq lqfrpsohwh lqirupdwlrq

jdph fdq eh dfklhyhg lq wklv zd|1 Vhh Ohkuhu dqg Vrulq +4<<7, iru ghwdlov1
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8Dq reolylrxv wudqvihu lv d suredelolvwlf lqirupdwlrq h{fkdqjh vxfk wkdw erwk wkh vhqghu
dqg wkh uhfhlyhu fdqqrw eh vxuh ri wkh uhdo phdqlqj ri wkh phvvdjh1

9Lq wkh *frlq �lsslqj e| skrqh*/ wkh sureohp lv wr ghylvh d vfkhph zkhuhe| d sod|hu/
vd| Ere/ fdq fdoo khdgv ru wdlov dqg wkh rwkhu/ vd| Dolfh/ fdq �ls lq vxfk zd| wkdw hdfk
kdv d 83( fkdqfh ri zlqqlqj1 Iolsslqj d uhdo frlq ryhu wkh skrqh lv fohduo| xqvdwlvidfwru|
ehfdxvh li Ere fdoo *khdgv*/ Dolfh fdq vlpso| vd| *Vruu|/ wdlov*1
Phqwdo srnhu lv sod|hg olnh ruglqdu| srnhu exw zlwkrxw fdugv dqg zlwkrxw uhdo yhuedo

frppxqlfdwlrq> doo h{fkdqjh ehwzhhq wkh sod|huv pxvw eh dffrpsolvkhg xvlqj phvvdjhv1
Reylrxvo| dq| sod|hu pd| wu| wr fkhdw1

:Vhh Srkolqj dqg Khoopdq +4<:;,/ Ulyhu/ Vkdplu dqg Dgohpdq +4<:;,1 Wkh hqflskhulqj
dqg ghflskhulqj wudqvirupdwlrqv duh edvhg rq Hxohu*v jhqhudol}dwlrq ri Ihupdw*v wkhruhp1
Wkh vhfxulw| ri wkh vfkhph uhvw rq wkh frpsoh{lw| ri frpsxwlqj glvfuhwh orjdulwkpv lq wkh
Jdorlv �hogv1
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Lh_ih |L 4@!i |�i i @4T*i 4Lhi U*i@h� �i |c |�i tiUL?_ T*@)ih ti?_t
|L |�i �ht| L?i |��t *�t| Lu UL_��i_ �Lh_t�

5|iT � �� @TT*�it ��t U�T�ih)�?} u�?U|�L? |L |�i �ht| |�L *i||iht Lu i�ih)
�Lh_c LM|@�?�?} E 72.

e�
c
7�f

e�
c
7S� ' E 722c

7�2c
7S�� A��tc |�i ti| Lu 4itt@}it

MiUL4itG

E@�c K2� E 722c 7�2c 7S� E 722c 7�2c 7S� E 722c7.c 72D� E 722c 7.c 72D�
E@2c K�� E 7��c 7��c 7�b� E7Sc 7��c 72S� E 7��c 7��c 7�b� E7Sc 7��c 72S�
E@2c K2� E7Sc 7.c 7e2� E 7��c 7.c 7�e� E7Sc 7�2c 72b� E 7��c 7�2c7��

�� @?@*)3it |�i �?|i}h�|) Lu |�iti �Lh_tc U�iU!�?} ��i|�ih |�i ThL_�U|
Lu |�i |�L �ht| *i||iht �t i^�@* |L |�i |��h_ 722 7�2 ' 72Se ' 7S� �?Ui @**
|�i �Lh_t �@�i Mii? U�iU!i_c |�i �ht| T*@)ih ti*iU|t @?) |�hii �Lh_t Lu
|�i *�t| t�U� |�@| �? |�i �ht| |�L TLt�|�L?t |�ihi @hi t� _�gihi?| *i||iht�
A��t ti*iU|�L? UL�*_ Mic uLh �?t|@?Ui 22G

E 722c 7�2c 7S�
E7Sc 7��c 72S�
E 7��c 7.c 7�e�

A��t t|iT �?�t�it ��i? �� ti?_t |�iti |�hii �Lh_t |L �2�

5|iT e A�i tiUL?_ T*@)ih U�iU!t ML|� |�@| |�i |�L �ht| *i||iht Lu |�i |�hii

�Lh_t @hi _�t|�?U| @?_ |�@| i�ih) T@�h �t @ 4i4Mih Lu @? Lh�}�?@* L?i�

A��t *@t| UL?|hL* �t 4@_i M) �ih�u)�?} |�@| |�i ThL_�U| Lu |�i �ht|

|�L *i||iht Lu i@U� �Lh_ �t i^�@* |L |�i |��h_G 722 7�2 ' 72Se ' 7S(

55Uhdoo|/ S4 lv vhohfwlqj rqh ri wkh uhrughuhg frslhv ri wkh wkuhh ruljlqdo zrugv zklfk
kdyh ehhq dgghg ehiruh1 Lq rxu h{dpsoh/ S4 kdv vhohfwhg wkh frgl�hg *eudqfk* ri wkh
uhsolfdwlrq wuhh jlyhq e| +�5> �6,/ +�9>�8, dqg +�7>

�:,1

�S



7S 7�� ' 7�bH ' 72S @?_ 7�� 7. ' 7.. ' 7�e� �?Ui �2 !?L�t |�@| |�i 4itt@}it
@hi ULhhiU|c �i ti*iU|t L?i Lu |�i4 @| h@?_L4� wi| �t t�TTLti |�@|
|�i U�Lti? L?i �t E 7��c 7.c 7�e�� �u|ih�@h_tc |�i tiUL?_ T*@)ih U@*U�*@|it
(2E 7��� ' 7��

2�
' 7�D @?_ ti?_t �� |�i *i||ih 7.�

5|iT D �� _iUL_��it |�i hiUi��i_ 4itt@}i (�E7.� ' 7.�. ' 7�.�

5|iT S �L|� T*@)iht i U�@?}i |�i *i||iht ULhhitTL?_�?} |L |�i ti*iU|i_ �Lh_2��
5Lc �� hiUi��it |�i 4itt@}i 7�D @?_ �2 |�i *i||ih 7�.�

5|iT . ,�ih) T*@)ih _iUL_��it ��t 4itt@}i(�E 7�D� ' 7�D�. ' 7e @?_(2E 7�.� '
7�.

2�
' 7.� A��t |�i �ht| T*@)ih !?L�t |�@| |�i t|h@|i}) t�}}it|i_ |L

��4 M) |�i ThL|LUL* �t @2 @?_ |�i tiUL?_ !?L�t |�@| �i 4�t| T*@) K2�
A��t i*i4i?| �@t Mii? ti*iU|i_ ��|� ThLM@M�*�|) �

�
c |�i t@4i ThLM@M�*�|)

�?_�Ui_ M) |�i Lh�}�?@* _�t|h�M�|�L? ^�

wi| �t tii ��@| �L�*_ �@TTi? �u |�i �ht| T*@)ih _i��@|it @| t|iT S @?_
ti?_t ��t LTTL?i?| @ 4itt@}i _�gihi?| uhL4 |�i t�}}it|i_ L?ic 7�.� 5�?Ui ��

U@??L| _�tUL�ih |�@| e2 ' ��c ��i? �i ti?_t |�i @*|ihi_ 4itt@}ic �i U@??L|
UL?|hL* |�i t|h@|i}) |�@| �i �t t�}}it|�?} |L |�i tiUL?_ L?i� W? u@U|c �i
U@??L| i�i? Mi t�hi Lu ti?_�?} @ �@*�_ *i||ih�

wi| �t hi4@h! |�@| �2 U@? hi@*�3i |�@| �� �t U�i@|�?}� W? |��t U@tic L�|
Lu |�i i^��*�Mh��4 T@|�c �2 U@? @TThL@U� |�i _�t|h�M�|�L? ^ M) T*@)�?} |�i
4� i_ t|h@|i}) }��i? M) |�i 4@h}�?@* _�t|h�M�|�L? E^EK��c ^EK2���

5TiU��U@**)c �� ti?_t |�i tiUL?_ T*@)ih @ *i||ih @| h@?_L4 uhL4 |�i ti|

� � i 7�.j ' i72c
7�c ���c 7e2j � i 7�.j

@?_ |�L U@tit 4@) |@!i T*@UiG

�� Wu |�i 4itt@}i �t _�gihi?| Lu 7�f Lh 7�ec �2 hi@*�3it |�@| �� �t U�i@|�?}�
A��t TLtt�M�*�|) ��** �@TTi? ��|� ThLM@M�*�|) �H

ef
@?_ �| �t TLtt�M*i |L

4@_i |��t ?�4Mih @t U*Lti @t L?i @t �i �@?|c |@!�?} |�i Th�4i R *@h}i
i?L�}�� wi| �t _i?L|i M) 4E@��c � ' �c 2c |�i 4� i_ t|h@|i}) Lu ��

���U� �t @ Mit| hitTL?ti |L |�i t|h@|i}) Lu �2 }��i? M) uL**L��?} |�i

56Wklv lv wkh srlqw ri wkh surwrfro zkhuh sod|huv kdyh dq lqfhqwlyh wr fkhdw1

�.



4@h}�?@* _�t|h�M�|�L?t ^EK��c � ' �c 2� A�i M�}}it| T@)Lg |�@| �� U@?
LM|@�?c Z_c �t |�i?2eG

Z_ ' 4E@��E
|[

�'�

^EK����E@�c K��� n 4E@2�E
|[

�'�

^EK����E@2c K��� '
�e

�
� D

��ihi D �t |�i ULhhi*@|i_ i^��*�Mh��4 T@)Lgc _i?L|i_ M) ZS� Oi?Ui

Z_ � ZS�

2� Wu |�i 4itt@}i �t i^�@* |L 7�f L 7�e E|��t TLtt�M�*�|) ��** �@TTi? ��|�
ThLM@M�*�|) �

2
�? i@U� U@ti� |�i tiUL?_ T*@)ih ��** ?L| _i|iU| |�i _i���

@|�L? @?_ |�i ThL|LUL* ��** }i?ih@|i @? @*|ihi_ _�t|h�M�|�L? 7̂� wi| �t
U@*U�*@|i |��t _�t|h�M�|�L?�

7̂EK�m@�� ' ^EK�m@�� � RoJKE�2 R,@+r K�m^ r�}}er|r E@�c K���

n ^EK2m@�� � RoJKE�2 R,@+r K�m^ r�}}er|r E@�c K2��

' f � RoJKE�2 R,@+r K�m|�e re,eS|e_ ,e||eo �r 7�f�

n � � RoJKE�2 R,@+r K�m|�e re,eS|e_ ,e||eo �r 7�e Jo 7�.�

5�?Ui |�i @*|ihi_ ThL|LUL* @*�@)t ti?_t @ *i||ih _�gihi?| uhL4 |�i ti�
*iU|i_ L?i @?_ T*@)ih 2 T*@)t K� �u @?_ L?*) �u |�i *i||ih hiUi��i_ M) ��4
�t 7�fc �i �@�i

RoJKE�2 R,@+r K�m|�e re,eS|e_ ,e||eo �r 7�f� ' f

RoJKE�2 R,@+r K�m|�e re,eS|e_ ,e||eo �r 7�e Jo 7�.� ' �

2

A�i?c 7̂EK�m@�� ' �

2
� 5�?Ui �2 �@t uL**L�i_ u@�|�u�**) |�i ThL|LUL*c

7̂E@�� ' 7̂E@2� '
�

�
� A�i? 7̂E@�c K�� ' 7̂EK�m@��7̂E@�� '

�

S
�

5�4�*@h*)c �i @hi @M*i |L U@*U�*@|i @** |�i _�t|h�M�|�L? 7̂c ���U� �t }��i?

M)G

57Qrwh wkdw khuh/ wkh ehvw uhvsrqvh wr t+em, lv t+dl,/ vlqfh wkh pdujlqdo glvwulexwlrqv
irup wkh pl{hg vwudwhj| Qdvk htxloleulxp ri wkh xqghuo|lqj jdph1

�H



�
�

S

�

S
�

S

�

S

�

wi| �t tii |�@| �? |�i tiUL?_ t�|�@|�L? |�i �ht| T*@)ih U@??L| LM|@�?

@? i �@?|i i TiU|i_ T@)Lg M�}}ih |�@? |�i ULhhi*@|i_ i^��*�Mh��4 T@)�

Lg� Oi?Uic �u |�i �ht| T*@)ih _i��@|it @?_ @*|iht |�i ThL|LUL*c ��t Mit|

hitTL?tit @hi }��i? M)G

	@� ' @o} 6@%,'�c2E7̂EK�m@����E@,c K�� n 7̂EK2m@����E@,c K2�� ' @2

	@2 ' @o} 6@%,'�c2E7̂EK�m@2���E@,c K�� n 7̂EK2m@2���E@,c K2�� ' @��

W? |��t U@ti |�i M�}}it| i TiU|i_ T@)�Lg |�@| �i U@? }i| M) T*@)�?}

	@� ��i? @� �t t�}}it|i_c _i?L|i_ M) Z?_c �t
2b

S
c *L�ih |�@? |�i ThL�|

LM|@�?i_ M) u@�|�u�**) T*@)�?} @?_ hi@U��?} |�i ULhhi*@|i_ i^��*�Mh��4

T@)Lg Lu D� A��tc Z?_ � ZS�

Oi?Uic |�i Mit| T@)Lg |�@| �� U@? }i| i �@?|i M) _i��@|�?} uhL4 |�i

ThL|LUL* �t *L�ih Lh i^�@* |�@? �H

ef
Z_ n

2

ef
Z?_ �

�H

ef
ZS n

2

ef
ZS ' ZS ' D� A�i?c

T*@)ih � �@t ?L �?Ui?|��it |L _i��@|i @?_ |�i UL?�iht@|�L? ThLUitt M��*| �T �t
ti*u i?uLhU�?} E��i� @ T*@)ih �@t ?L| @? �?Ui?|��i |L _i��@|i uhL4 |�i ThL|LUL*
�t |�i L|�ih L?i �t uL**L��?} �| u@�|�u�**) 2D��

D 5|h�U|�hi Lu |�i UL44�?�U@|�L? ThL|LUL*�

� ThL|LUL* tii!�?} |L hiT*@Ui @?) ULhhi*@|�L? _i��Ui t�L�*_ t@|�tu) tL4i ThLT�

ih|�it� 6Lh �?t|@?Uic uLh i@U� T*@)ih ��c � ' �c2c @?_ L?Ui |�i UL44�?�U@|�L?

�t L�ihc |�i �?uLh4@|�L? ti| Lu T*@)ih �c U�
2Sc _i|ih4�?it _i ULhhitTL?_�?}

UL4TL?i?| L? �<t t|h@|i}) ti| �?�^�i*)( ��i� |�ihi �t @ 4@T 8� E!?L�? |L
��� ��|� 8�EU�� ' @� @?_ 82EU2� ' K� t�U� |�@|G

�oJKE8�EU�� ' @�c 82EU2� ' K�� ' ^E@�c K��

�oJKE8�EU�� ' @�c 82EU2� ' K� mU�� ' ^E@�c K�m@��

58Zh zloo pdnh wklv frqfhs pruh suhflvh lq vhfwlrq 91
59
Lk lv jlyhq e| doo wkh phvvdjhv vhqw dqg uhfhlyhg gxulqj wkh frppxqlfdwlrq skdvh

�b



�oJKE8�EU�� ' @�c 82EU2� ' K�mU2� ' ^E@�c K� mK��

uLh @** E@�c K�� 5 ����

A�i 4i@?�?} Lu |�i *@t| |�L UL?_�|�L?t �t |�@| U� _Lit ?L| }��i 4Lhi

�?uLh4@|�L? |L �� |�@? |�i !?L�*i_}i Lu ��t t�}}it|i_ t|h@|i})�

�L|�Ui �L�i�ihc |�@| T*@)iht 4@) Mi ��**�?} |L U�i@| �? Lh_ih |L }i|

t|h@|i}�U �?uLh4@|�L? uhL4 |�i UL44�?�U@|�L? tU�i4i� A��tc uLh �?t|@?Uic @

T*@)ih 4@) ti?_ @ _�gihi?| 4itt@}i |�@? |�i L?i t�}}it|i_ M) |�i ThL|LUL*

�? Lh_ih |L }i| tL4i @_�@?|@}it2.� �*tLc ��i? |�i UL44�?�U@|�L? �t L�ihc

|�i) 4@) _�tLMi) |�i @U|�L?t hiUL44i?_i_ M) |�i ThL|LUL*�

��h ThL|LUL* �@t |�i ThLTih|) |�@| t|h@|i}�U _i��@|�L?t @hi _i|iU|i_ ��|�

ThLM@M�*�|) @t U*Lti @t |L L?i @t �i ��t�2H� ��|c 4Lhi |�@? |�@|c �i t�L�

|�@| L�h UL44�?�U@|�L? tU�i4i �t ti*u�i?uLhU�?}G ��i� i�i? �u @ _i��@|�L? M)

@ T*@)ih �ihi ?L| _i|iU|i_ M) |�i tiUL?_ L?ic |�i �ht| T*@)ih �L�*_ ?L| �@�i

@? �?Ui?|��i |L _i��@|i �u |�i L|�ih _Lit ?L|�

A�i UL44L? *@?}�@}i tT@Ui T �

A�i ThL|LUL* �t @ UL44�?�U@|�L? tU�i4i _i�?i_ L? @ UL44L? *@?}�@}i

tT@Ui� A��t tT@Ui �t �L�?|*) UL?t|h�U|i_ M) |�i T*@)iht uhL4 |�i ti| � � �

�t�?} |�i _�t|h�M�|�L? ^ @?_ �|t h@|�L?@*�|)�

A��t UL?t|h�U|�L? �t 4@_i �? |�L t|iTtG 6�ht|*)c ML|� T*@)ih ti*iU| �L�?|*)
|�i ti| Lu 4itt@}it ELh @*T�@Mi|� M) U�LLt�?} @ M�} Th�4i ?�4Mih R @?_
|@!�?} � ' C8 ER� � i7�j� �?) i*i4i?| Lu |�i ti| � �� ��** Mi U@**i_ @
|�L *i||ih �Lh_� 5iUL?_*)c ML|� T*@)iht ti*iU|t ? �Lh_t uhL4 � �� ��|�

?L *i||ih �? UL44L? 2b� �u|ih�@h_tc |�i) @ttLU�@|i |L i@U� T@�h Lu t|h@|i}�it
E@�c K�� 5 �� �c o�� �Lh_t Ek�

&cq
�

,
� uhL4 |�i ti| Thi��L�t*) U�LLti?� Oi?Ui

�u L?i Lu |�iti ? �Lh_t �t ti*iU|i_ �?�uLh4*) @| h@?_L4c |�i ThLM@M�*�|) |�@|
|��t �Lh_ �t @ttLU�@|i_ |L @ T@�h Lu @U|�L?t E@�c K�� �t

o��

?
' ^E@�c K���f�

OL�i�ihc ?L|�Ui |�@| |�i !?L�*i_}i Lu ��t L�? *i||ih M) @ T*@)ih 4@) }��i

��4 4Lhi �?uLh4@|�L? @ML�| |�i L|�ih T*@)ih<t t|h@|i}) |�@? |�i !?L�*i_}i

5:Zh dgg vrph *exlow0lq fkhfnlqj* wr dyrlg vrph wulyldo +qrqvwudwhjlf, plvwdnhv1
5;Xqghu Edudq|*v surwrfro wkhvh vwudwhjlhv ghyldwlrqv duh ghwhfwhg zlwk suredelolw| rqh1
5<Wkh q vhohfwhg zrugv zloo eh iruphg e| 5q gl�huhqw ohwwhuv ri P1
63Vr/ li dq h{whuqdo phgldwru vhohfwv rqh ri wkhvh zrugv dqg vd|v erwk sod|huv wkh ohw0

whu dvvrfldwhg wr wkhlu dfwlrqv/ hyhu| sdlu ri vwudwhjlhv zloo eh vxjjhvwhg zlwk wkh vdph

suredelolw| wkdq wkh lqgxfhg e| wkh glvwulexwlrq t1

2f



Lu |�i @U|�L? �i �t t�}}it|i_ |L T*@)��� A��t �?uLh4@|�L? U@? Mi �ti_ �? @

t|h@|i}�U �@)� Oi?Uic �? Lh_ih |L hi_�Ui @ T*@)ih �?uLh4@|�L?c �| �t ?ii_i_ |L

@ttLU�@|i ?i� �Lh_t |L i�ih) T@�h Lu @U|�L?t� A��t ThLUitt �t _L?i M) M�*_�?}

@ <hiT*�U@|�L? |hii< �? |�i uL**L��?} �@)G *i| �t UL?t�_ih |�i Lh�}�?@* ti| Lu

|�L *i||ih �Lh_t� A�i) uLh4 |�i �ht| <Mh@?U�< Lu L�h hiT*�U@|�L? |hii� ì
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hyhu| �up fdq vhqg rqh phvvdjh lq wkh vhw iLq>Rxwj1 Wkh h{whqghg jdph kdv/ ri frxuvh/

pdq| htxloleuld exw wkhuh lv rqo| rqh zlwk wkh iroorzlqj surshuwlhv=

41 Lw lv v|pphwulf wr erwk �upv1

51 Li dw dq| vwhs d �up vd|v Lq dqg wkh rwkhu vd|v Rxw/ �upv vhqg wkh vdph phvvdjhv

lq doo uhpdlqlqj vwhsv dqg �qdoo| wkh| sod| wkh fruuhvsrqglqj dfwlrqv1

61 Li wkh frppxqlfdwlrq skdvh hqgv dqg erwk �upv kdyh vdlg hlwkhu Lq ru Rxw dw hyhu|

vwhs/ wkh Gl{lw0Vkdslur htxloleulxp lv sod|hg1

Iduuhoo suryhv wkdw wkh h{shfwhg sd|r� lv dozd|v eljjhu wkdq xGV dqg hqfuhdvhv zlwk

W 1 Dovr/ wkh suredelolw| ri d frruglqdwlrq idloxuh lv dozd|v orzhu wkdq iGV dqg ghfuhdvhv

zlwk W 1 Krzhyhu/ hyhq lq wkh olplw fdvh ri dq lq�qlwh frppxqlfdwlrq skdvh wkh h{shfwhg

sd|r� lv qrw juhdwhu wkdq E dqg wkh suredelolw| ri idloxuh grhv qrw frqyhujh wr }hur1
77Wklv lv grqh zlwkrxw orvv ri jhqhudolw|1 Wklv rxwfrph lv fohduo| irfdo lq wklv v|pphwulf

prgho1 Krzhyhu/ zh frxog dvvxph dv|pphwulf �upv dqg frqvlghu fruuhodwhg htxloleuld lq
zklfk +Lq/ Rxw, lv sod|hg zlwk suredelolw| � dqg +Rxw/ Lq, zlwk suredolw| +4� �, +zlwk
� 5 +3> 4, dqg ghshqglqj rq wkh *qhjrwldwlrq srzhu* ri hdfk �up1
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78Wkh vnhwfk ri wkh lqirupdwlrq �rz lq wkh wkuhh sod|hu fdvh zrxog eh wkh iroorzlqj=
41 Wkh wkuhh sod|hu djuhh rq wkh xvh ri dq doskdehw dqg dvvljq wr hdfk wulr ri dfwlrqv d

vhw ri wkuhh ohwwhu zrugv +�l> �m> �n, lq wkh vdph zd| dv lq wkh wzr sod|hu fdvh1
51 Hdfk sod|hu vhohfwv lqghshqgwo| h{srqhqwldo hqfulswlrq dqg ghflskhulqj ixqfwlrqv Hk/

Gk/ +k @ 4> 5>6>,1
61 Wkh �uvw sod|hu frglsklhv hdfk zrug +�l> �m> �n, e| dsso|lqj klv ixqfwlrq H4 dqg

vhqgv doo wkh frgl�hg zrugv +H4+�l,>H4+�m,>H4+�n,,
71 Wkh vhfrqg sod|hu dssolhv H5 wr wkh odvw wzr ohwwhuv ri hyhu| zrug dqg vhqgv wr wkh

wklug sod|hu +H4+�l,>H5+H4+�m,,>H5+H4+�n,,,
81 Wkh wklug sod|hu vhohfwv rqh ri wkhvh zrugv +vd| +H4+�,>H5+H4+�,,> H5+H4+�,,,,

zlwkrxw nqrzlqj lwv uhdo phdqlqj1 Diwhuzdug/ kh vhqgv +H5+H4+�,,> H6+H5+H4+�,,,, wr
wkh �uvw sod|hu1 Wkh �uvw rqh fdofxodwhv +H5+�,> H6+H5+�,,, dqg vhqgv H6+H5+�,, wr wkh
vhfrqg sod|hu1 Wkh vhfrqg rqh fdofxodwhv H6+�,1
91 Wkh �uvw sod|hu vhqgv H5+�, wr wkh vhfrqg rqh1 Wkh vhfrqg sod|hu vhqgv H6+�, wr

wkh wklug rqh1 Wkh wklug sod|hu vhqgv H4+�, wr wkh �uvw rqh1
:1 Hyhu| sod|hu ghflskhuv klv phvvdjh dqg sod|v wkh fruuhvsrqglqj dfwlrq1
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79Iduuhoo dqg Jleerqv +4<;<, zhuh wkh �uvw wr frqvlghu frppxqlfdwlrq lq d grxeoh
dxfwlrq1 Dowkrxjk wkhlu jdph lv d vshfldo fdvh ri wkdw ri Pdwwkhzv dqg Srvwohzdlwh/
wkhlu htxloleulxp lv d wuxh frppxqlfdwlrq htxloleulxp lq wkh vhqvh wkdw lw erwk wudqvplwv
lqirupdwlrq dqg frruglqdwhv ghflvlrqv1
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O1 Dgohpdq +4<:<,= *D vxeh{srqhqwldo dojrulwkp iru wkh glvfuhwh orjdulwkp

zlwk dssolfdwlrqv wr fu|swrjudsk|1* Surf1 LHHH 53wk dqqxdo v|ps1 rq Irxqg1 ri

Frps1 Vfl1 880931

U1 Dxpdqq +4<:7,= *Vxemhfwlylw| dqg fruuhodwlrq lq udqgrpl}hg vwudwhjlhv1*

Mrxuqdo ri Pdwkhpdwlfdo Hfrqrplfv 4/ 9:0<91

U1 Dxpdqq +4<;:,= *Fruuhodwhg htxloleulxp dv dq h{suhvlrq ri ed|hvldq udwlr0

qdolw|1* Hfrqrphwulfd 88/ 404;1

U1 Dxpdqq/ P Pdvfkohu dqg U1 H1 Vwhduqv +4<9;,= *Uhshwhg jdphv ri lqfrp0

sohwh lpirupdwlrq1* Pdwkhpdwlfd Lqf Sulqfhwrq1 +Fkdswhu LY 44: 0 549,

U1 Dxpdqq dqg V1 Kduw +4<<6,= *Srolwh wdon lvq*w fkhds* Plphr1 Kheuhz

Xqlyhuvlw| ri Mhuxvdohp1

L1 Edudq| +4<<5,= *Idlu glvwulexwlrq surwrfrov ru krz wkh sod|huv uhsodfh iru0

wxqh1* Pdwkhpdwlfv ri Rshudwlrqv Uhvhdufk 4:/ 65:06731

P1 Eoxp +4<;4,= *Wkuhh dssolfdwlrqv ri wkh reolylrxv wudqvihu= Frlq �lsslqj

e| whohskrqh/ Krz wr h{fkdqjh vhfuhwv dqg Krz wr vhqg fhuwl�hg hohfwurqlf pdlo1*

Ghsw1 HHFV/ Xqly ri Fdoliruqld/ Ehunhoh|1

D1 Gl{lw dqg F1 Vkdslur +4<;8,= *Hqwu| g|qdplfv zlwk pl{hg vwudwhjlhv1* O1 J1

Wkrpdv/ hg1 Wkh hfrqrplfv ri vwudwhjlf sodqqlqj Ohq{lqjwrq Errnv/ Ohq{lqjwrq1

M1 Iduuhoo +4<;:,= *Fkhds wdon/ frruglqdwlrq dqg hqwu|1* Udqg Mrxuqdo ri Hfr0

qrplfv 4;/ 6706<1

M1 Iduuhoo +4<;;,= *Frpxqlfdwlrq/ frruglqdwlrq dqg Qdvk htxloleulxp1* Hfrq1

Ohww1 5:/ 53<05471

M1 Iduuhoo dqgP1 Udelq +4<<9,= *Fkhds wdon1* Mrxuqdo ri Hfrqrplf Shuvshfwlyhv

43/ 436044;1

M1 Iduuhoo dqg J1 Vdorqhu +4<;;,= *Frruglqdwlrq wkurxjk frpplwwhhv dqg pdu0

nhwv1* Udqg Mrxuqdo ri Hfrqrplfv 4</ 56805851

I1 Irujhv +4<;9,= *Dq dssurdfk wr frppxqlfdwlrq htxloleuld1* Hfrqrphwulfd

87/ 46:8046;81

I1 Irujhv +4<;;,= *Fdq vxqvsrwv uhsodfh d phgldwruB1* Mrxuqdo ri Pdwkhpdwlfdo

Hfrqrplfv 4:/ 67:069;1

I1 Irujhv +4<<3,= *Xqlyhuvdo phfkdqlvpv1* Hfrqrphwulfd 8;/ 4674046971

R1 Jrvvqhu +4<<9,= *Vhfxuh surwrfrov1* Zrunlqj Sdshu <9631 FHUHPDGH

Xqlyhuvlwh Sdulv Gdxsklqh1
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V1 Kxunhqv +4<<9,= *Pxowl0vlghg suh0sod| frppxqlfdwlrq e| exuqlqj prqh|1*

MHW 9</ 4;904<:1

H1 Ohkuhu +4<<9,= *Phgldwhg wdon1* Lqwhuqdwlrqdo Mrxuqdo ri Jdph Wkhru| 58/

4::04;;1

H1 Ohkuhu dqg V1 Vrulq +4<<7,= *Rqh vkrw sxeolf phgldwhg frppxqlfdwlrq1*

Iruwkfrplqj lq Jdphv dqg Hfrqrplf Ehkdylru1

V1 D1 Pdwwkhzv dqg D1 Srvwohzdlwh +4<;<,= *Suh0sod| frppxqlfdwlrq lq wzr0

shuvrq vhdohg0elg grxeoh dxfwlrqv1* MHW 7;/ 56; 0 5961

U1 E1 P|huvrq +4<<4,= *Jdph Wkhru|1 Dqdo|vlv ri Frq�lfw1* Kduydug Xqlyhu0

vlw| Suhvv/ Fdpeulgjh1

V1 Srkolqj dqg P1 Khoopdq +4<:;,= *Dq lpsuryhg dojru|wkp iru frpsxwlqj

orjdu|wkpv ryhu JI+s, dqg lwv fu|swrjudsk|f vljql�fdqfh1* LHHH Wudqv1 rq lqir1

wkhru| 57/ 43904431

P1 Udelq +4<;4,= *H{fkdqjh ri vhfuhwv1* Ghsw1 ri Dssolhg Sk|vlfv/ Kduydug

Xqly1 Fdpeulgjh/ Pdvv1

P1 Udelq +4<<3,= *Frppxqlfdwlrq ehwzhhq udwlrqdo djhqwv1* MHW 84/ 4770

4:31

P1 Udelq +4<<6,= *D prgho ri suh0jdph frppxqlfdwlrq1* MHW 96/ 6:306<41

U1 O1 Ulyhvw/ D1 Vkdplu dqg O1 Dgohpdq +4<:;,= *D phwkrg iru rewdlqlqj

gljlwdo vljqdwxuhv dqg sxeolf nh| fu|swrv|vwhpv1* Frpp1 DFP 54+5,/ 45304591

Z1 M1 Oh Yhtxh +4<::,= *Ixqgdphqwdov ri qxpehu wkhru|1* Dgglvrq0Zhvoh|/

Pdvv1

L1 P1 Ylqrjudgry +4<88,= *Dq lqwurgxfwlrq wr wkh wkhru| ri qxpehuv1* Shujd0

prq suhvv/ Hopvirug/ Q1\1
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