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qhhg wr xvh wkh rggv udwlr lq pdwfklqj dv wkhuh lv qr fkrlfh0edvhg vdpsolqj sureohp1 Krzhyhu/ iru frqyhqlhqfh

zh dovr pdwfk rq wkh orj0rggv udwlr iru wklv jurxs1
6:Iru euhylw|/ wkh uhjuhvvlrq hvwlpdwhv duh vkrzq lq Dsshqgl{ H/ Wdeoh H14/ zklfk lv dydlodeoh rq uhtxhvw iurp

wkh dxwkruv1 Wkh frqyhqwlrqdo lqwhusuhwdwlrqv ri wkh hvwlpdwhv duh= +d, wkhvh uhodwlrqv h{sodlq frqvlghudeoh vkduhv

ri wkh yduldqfh lq wkh irxu whvw vfruhv +;7( ru pruh, exw pxfk ohvv ri wkh vdpsoh yduldqfh lq wkh dqwkursrphwulf

lqglfdwruv +derxw 7(,> +e, idplo| edfnjurxqg fkdudfwhulvwlfv duh vljql�fdqw ghwhuplqdqwv ri doo wkh fklog rxwfrphv

+wkh idplo| edfnjurxqg yduldeohv duh kljko| vljql�fdqw dqg I0whvwv uhmhfw wkh qxoo wkdw wkh| duh lqvljql�fdqw dw

frqyhqwlrqdo vljql�fdqfh ohyhov,> +f, ehlqj lq SLGL +frqwuroolqj iru idplo| edfnjurxqg dqg gxudwlrq, lv qhjdwlyho|

dvvrfldwhg zlwk vl{ ri wkh vhyhq rxwfrph phdvxuhv +vljql�fdqwo| vr dw ohdvw dw wkh 43( ohyho lq irxu fdvhv,/

d vxusulvlqj uhvxow wkdw lv frqvlvwhqw zlwk dw ohdvw lqlwldo surjudp lpsdfw ehlqj qhjdwlyh dqg2ru wkh surjudp

kdylqj vxffhvvixoo| wdujhwhg fkloguhq zkr zhuh uhodwlyho| olplwhg lq wkhlu suh0surjudp ghyhorsphqw> +g, iru wkh

whvw vfruh rxwfrph phdvxuhv/ fklog lqglylgxdo fkdudfwhulvwlfv duh vljql�fdqw zlwk djhv lq wkh plggoh udqjh +iru

zklfk wkh txdgudwlf whup grplqdwhv, h{shulhqflqj wkh kljkhvw whvw vfruhv dqg pdohv grlqj vljql�fdqwo| ehwwhu

rq wkh exon prwru delolw| whvw exw vljql�fdqwo| zruvh rq wzr ri wkh wkuhh dqwkursrphwulf lqglfdwruv> dqg +h, wkh

olqhdu dqg fxelf h�hfwv ri gxudwlrq lq wkh surjudp kdyh srvlwlyh frh�flhqwv +zlwk wkh olqhdu h�hfwv vljql�fdqwo|

qrq}hur dw wkh 4( ohyho iru wkh whvw vfruhv dqg wkh fxelf rqhv vljql�fdqwo| qrq}hur iru wzr ri wkh whvw vfruhv,

exw wkh qhjdwlyh frh�flhqw hvwlpdwhv +vljql�fdqwo| qrq}hur iru wkuhh ri wkh whvw vfruhv, iru wkh txdgudwlf whupv

vxjjhvw vrph whqghqflhv iru glplqlvklqj uhwxuqv ryhu d udqjh1
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6;Wkh julg lv wkuhh glphqvlrqdo iru hvwlpdwlqj wkh frqglwlrqdo GS @ 4 h{shfwdwlrq dqg wzr glphqvlrqdo iru

hvwlpdwlqj wkh frqglwlrqdo rq GS @ 3 h{shfwdwlrq1 Wkh ydoxhv ryhu zklfk zh vhdufkhg duh 413 wkurxjk 4913 zlwk

d vwhsvl}h ri rqh iru wkh orj rggv udwlr/ 413 wkurxjk 5;13 iru djh zlwk d vwhs vl}h ri rqh prqwk dqg 413 wkurxjk

5;13 iru gxudwlrq zlwk d vwhs vl}h ri rqh prqwk1 Vhh Mrqhv hw1 do1 +4<<9, iru d glvfxvvlrq ri wkh OVFY phwkrg

dqg ri dowhuqdwlyh phwkrgv ri fkrrvlqj edqgzlgwkv lq qrqsdudphwulf uhjuhvvlrqv1
6<Iru wkh vdnh ri euhylw|/ zh uhsruw rqo| wkh hvwlpdwhv edvhg rqo| rq jurxs E lq wkh wh{w1 Hvwlpdwhv edvhg rq

wkh D frpsdulvrq jurxs duh vkrzq lq Dsshqgl{ H wkdw lv dydlodeoh rq uhtxhvw1
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wkhuh dovr duh qhjdwlyh frh�flhqw hvwlpdwhv iru wkh irxu whvw vfruh rxwfrphv1
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_@|@G U��*_hi? *���?} �? hi}�L?t ��ihi |�i ThL}h@4 �@t @�@�*@M*i ��L _�_ ?L| T@h|�U�T@|i �? �|c

U��*_hi? uhL4 hi}�L?t ��ihi |�i ThL}h@4 �@t ?L| @�@�*@M*ic @?_ U��*_hi? ��|� t�Lh| ThL}h@4

_�h@|�L?t� W4T@U| it|�4@|it M@ti_ L? UhLtt�tiU|�L?@* hi}hitt�L?�M@ti_ it|�4@|Lht t�}}it| |�@|

|�i ThL}h@4 �@t @ TLt�|��i igiU| L? |it| tULhit @?_ @ ?i}@|��i igiU| L? �i�}�| @?_ �i�}�|

TihUi?|�*it� ��h U�4�*@|��i 4@|U��?} it|�4@|Lht t�L� |�@| |it| tULhit }@�?t _iTi?_ t|hL?}*) L?

_�h@|�L? Lu i TLt�hi |L |�i ThL}h@4c ��|� TLt�|��i igiU|t LMtih�i_ uLh U��*_hi? ��L T@h|�U�T@|i_

@| *i@t| �H 4L?|�t @?_ �?Uhi@t�?} igiU|t LMtih�i_ ��|� *L?}ih _�h@|�L?t�

OL�i�ihc U�4�*@|��i �4T@U| it|�4@|it uLh @?|�hLTL4i|h�U 4i@t�hit t|hL?}*) t�}}it| |�@|

|�i �_i?|�u)�?} @tt�4T|�L?t |�@| ��t|�u) @ 4@|U��?}�L?�LMtih�@M*it @TThL@U� @hi ?L| t@|�t�i_

�? L�h _@|@c @t �| �t i |hi4i*) �?*�!i*) |�@| |�i ThL}h@4 �L�*_ �@�i *@h}ic ?i}@|��i �4T@U|t

L? �i�}�| �44i_�@|i*) �TL? ThL}h@4 i?|h)� ,t|�4@|it Lu |�i 4@h}�?@* igiU|tc M@ti_ L? |�i

@*|ih?@|��i 4@h}�?@* igiU| it|�4@|Lh @hi 4Lhi T*@�t�M*i @?_ �?_�U@|i @ TLt�|��i igiU| Lu |�i

ThL}h@4 L? �i�}�| TihUi?|�*itc @}@�? uLh U��*_hi? ��L �@�i T@h|�U�T@|i_ �? |�i ThL}h@4 uLh

@? i |i?_i_ Tih�L_ Lu |�4i� A�ihi �t @*tL t�TTLh| uLh @? igiU| Lu |�i ThL}h@4 �? Thi�i?|�?}

U��*_hi? uhL4 u@**�?} �?|L |�i ML||L4 Lu |�i �i�}�| _�t|h�M�|�L?� �@h}�?@* �4T@U| it|�4@|it uLh

|it| tULhit @*tL �?_�U@|i |�i Thi�@*i?Ui Lu TLt�|��i Mi?i�|t @| t�Lh|ih _�h@|�L?tc �t�@**) @u|ih

. 4L?|�tc @?_ @| )L�?}ih @}it� A�iti T@||ih?t _�gih t�Mt|@?|�@**) uhL4 |�Lti t�}}it|i_ M)

t|@?_@h_ hi}hitt�L? it|�4@|Lht�

��h ULt|�Mi?i�| @?@*)t�t UL?t�_ihi_ @ ui� _�gihi?| U�@??i*t M) ���U� |�i ThL}h@4 4�}�|

Mi i TiU|i_ |L �@�i @? igiU| L? *�ui|�4i i@h?�?}tc �?U*�_�?} @ _�hiU| igiU| Lu |�i ThL}h@4

L? i@h?�?}t LTih@|�?} |�hL�}� }hi@|ih T�)t�U@* t|@|�hi @?_ UL}?�|��i t!�**t @?_ �?_�hiU| igiU|t

LTih@|�?} |�hL�}� *itt |�4i tTi?| �? tU�LL* |L @U��i�i @ }��i? *i�i* Lu i_�U@|�L? @?_%Lh ��}�ih

i_�U@|�L?@* @||@�?4i?| *i�i*t� `�i? @** |�i U�@??i*t @hi UL4M�?i_c |�i i TiU|i_ Mi?i�| Lu |�i

ThL}h@4 L�|�i�}�t |�i ULt|t M) @ u@�h @4L�?| �?_ih |�i @tt�4T|�L?t Lu L�h t�4�*@|�L?t�

�D



+iuihi?Uit

d�o �*_ih4@?c O@hL*_c aihi +� �i�h4@?c V�U|Lh wi�) @?_ +i!�@ �i?L? E�bb.�G R���*_ ��|h��

|�L?c ���*_ Oi@*|�c @?_ 5U�LL* ,?hL**4i?|G � wL?}�|�_�?@* �?@*)t�tc� @̀t��?}|L?c #���G

L̀h*_ �@?!c �L*�U) +iti@hU� L̀h!�?} �@Tih r�.ff�

d2o �*_ih4@?c O@hL*_c aihi +� �i�h4@?c #@��_ +Ltt @?_ +�U�@h_ 5@ML| E�bbS�G RA�i +i|�h?t

|L ,?_L}i?L�t O�4@? �@T�|@* �? �@!�t|@?<t +�h@* @̀}i w@ML�h �@h!i|c� � uLh_ ��**i|�?

Lu ,UL?L4�Ut @?_ 5|@|�t|�Utc VL*� DHc �L� �c 2b�DS�

d�o �@!ihc �4) a� w�c ��L|h!L�t!�c ��@)@ 5� @?_ �hLL!t�B�??c ai@??i E�bbH�G R,giU|t Lu

|�i OL4i W?t|h�U|�L? �hL}h@4 uLh �hitU�LL* vL�?}t|iht EOW��v� L? ���*_hi?<t 5U�LL*

�ihuLh4@?Ui @| |�i ,?_ Lu |�i �hL}h@4 @?_ �?i vi@h w@|ihc� ,@h*) ���*_�LL_ +iti@hU�

"�@h|ih*)c ��c �L� ec D.��DHH�

deo �@h?i||c 5|iT�i? E�bb2�G RA�i �i?i�|t Lu �L4T�*tLh) �hitU�LL* ,_�U@|�L?c� aL�h?@* Lu

O�4@? +itL�hUitc VL*� 2.c r2c 2.b���2�

dDo �i�h4@?c aihi +� E�bb��G RA�i ,UL?L4�U +@|�L?@*i uLh W?�it|�?} �? ��|h�|�L? �? #i�i*LT�?}

�L�?|h�itc� `Lh*_ #i�i*LT4i?|c VL*� 2�c �L���c �.eb��..��

dSo �i�h4@?c aihi +� @?_ �?�* �� #iL*@*�!@h E�bHb�G R @̀}it @?_ w@MLh 5�TT*) �? +�h@*

W?_�@G A�i +L*i Lu Oi@*|�c ��|h�|�L? @?_ 5i@tL?@*�|)c� �@�tit @?_ W4T*�U@|�L?t Lu 5i@tL?@*

V@h�@M�*�|) �? OL�ti�L*_ 6LL_ 5iU�h�|)c i_� #@��_ ,� 5@�?c �f.��H� �@*|�4Lhic �#G A�i

aL�?t OLT!�?t N?��iht�|) �hitt�

d.o �*LL4c O�c w� �hhc B� #@�ic 5�O� �i**c @?_ 6� #LL*�||*i E�bb��G A�i �@|�L?@* aA�� 5|�_)G

A�|*i WW� W4T@U|t L? ,@h?�?}t @?_ ,4T*L)4i?| @| �H �L?|�tc �i|�it_@c �@h)*@?_G �M|�

�ttLU�@|it�

dHo �L�tt�ihic �@�h�Uic aL�? �� k?�}�|c @?_ +�U�@h_ O� 5@ML| E�bHD�G R,@h?�?}tc 5U�LL*�?}c

�M�*�|) @?_ �L}?�|��i 5!�**t� �4ih�U@? ,UL?L4�U +i��i�c .Dc �f�S��f�
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