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Devwudfw

Duh eholhiv dv lqghwhuplqdwh dv vxjjhvwhg e| prghov zlwk pxowlsoh htxl0

oleuldB Pxowlsolflw| ri htxloleuld dulvh odujho| dv wkh xqlqwhqghg frqvh0

txhqfh ri wzr prghoolqj dvvxpswlrqv 0 wkh ixqgdphqwdov duh dvvxphg wr eh

frpprq nqrzohgjh/ dqg hfrqrplf djhqwv nqrz rwkhuv* dfwlrqv lq htxlole0

ulxp1 Erwk duh txhvwlrqdeoh1 Zkhq rwkhuv* dfwlrqv duh qrw nqrzq zlwk

fhuwdlqw|/ vxfk dv zkhq dfwlrqv uho| rq qrlv| vljqdov/ vhoi0ixo�oolqj eholhiv

ohdg wr d xqltxh rxwfrph ghwhuplqhg e| wkh ixqgdphqwdov dqg wkh nqrzo0

hgjh wkdw rwkhuv duh udwlrqdo1 Wklv sdshu looxvwudwhv wklv dssurdfk lq wkh

frqwh{w ri d prgho ri edqn uxqv dqg rwkhu vlplodu dssolfdwlrqv1 Vxfk dq

dssurdfk sodfhv frpsdudwlyh vwdwlfv dqg srolf| dqdo|vhv rq d �uphu irrw0

lqj1 Lw dovr vxjjhvwv wkdw sxeolf lqirupdwlrq kdv d glvsursruwlrqdwho| odujhu

lpsdfw rq wkh rxwfrph wkdq sulydwh lqirupdwlrq1

�Sdshu suhsduhg iru wkh QEHUPdfurhfrqrplfv Dqqxdo/ 53331 Zh duh judwhixo wr wkh hglwruv

iru wkhlu jxlgdqfh gxulqj wkh suhsdudwlrq ri wklv sdshu/ dqg wr rxu wzr glvfxvvdqwv Dqg| Dwnhvrq

dqg K�ho�hqh Uh| iru wkhlu shufhswlyh frpphqwv1
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ì ��** }��i @? �?uLh4@* _itUh�T|�L? Lu |�L @TT*�U@|�L?t |�@| �| |��t }i?ih@* ti|��T

|�@| �i �@�i @?@*)3i_ i*ti��ihi�

���� ��hhi?U) �h�tit

� UL?|�?��4 Lu tTiU�*@|Lht 4�t| _iU�_i ��i|�ih |L @||@U! @ � i_ i U�@?}i h@|i�
A�i ULt| |L |�i 4L?i|@h) @�|�Lh�|) Lu _iui?_�?} |�i Ti} _iTi?_t L? |�i u�?_@�
4i?|@*t Lu |�i iUL?L4) @?_ |�i ThLTLh|�L? Lu tTiU�*@|Lht ��L @||@U! |�i U�hhi?U)�
Wu |�i 4L?i|@h) @�|�Lh�|) �@t tL4i � i_ Mi?i�| Lu 4@�?|@�?�?} |�i Ti}c |�i? uLh
i@U� hi@*�3@|�L? Lu u�?_@4i?|@*tc |�ihi ��** Mi tL4i Uh�|�U@* 4@tt Lu tTiU�*@|Lht
t��U�i?| |L �?_�Ui @M@?_L?4i?| Lu |�i U�hhi?U)� Wu |�i Ti} �t @M@?_L?i_c |�i
i U�@?}i h@|i ��** �L@| |L tL4i *i�i* |�@| _iTi?_t L? |�i u�?_@4i?|@*t� � tTiU�
�*@|Lh 4@) U�LLti |L @||@U! M) ti**�?} @ � i_ @4L�?| Lu |�i U�hhi?U) t�Lh|� Wu
�i @||@U!tc �i 4�t| T@) @ |h@?t@U|�L? ULt| M�| hiUi��it |�i _�gihi?Ui Mi|�ii? |�i
Ti} @?_ |�i �L@|�?} h@|i �u |�i @||@U! �t t�UUittu�* @?_ |�ihi �t @ _i�@*�@|�L?�

A��t t|)*�3i_ 4L_i* �t �? |�i tT�h�| Lu |�i ti*u�u�*�**�?} @||@U!t *�|ih@|�hi Etiic
uLh i @4T*ic �Mt|ui*_ E�bbS��� Wu |�i t|@|i Lu u�?_@4i?|@*t �t UL44L? !?L�*i_}ic
|�ihi @hi |�hii h@?}it Lu u�?_@4i?|@*t |L UL?t�_ih� Wu u�?_@4i?|@*t @hi t��U�i?|*)
*L�c _i�@*�@|�L? �t }�@h@?|ii_� Wu u�?_@4i?|@*t @hi t��U�i?|*) ��}�c |�ihi ��**

�S



Mi ?L _i�@*�@|�L?� ��| uLh tL4i �?|ih4i_�@|i h@?}i Lu u�?_@4i?|@*tc |�ihi @hi
4�*|�T*i i^��*�Mh�@� �Lhh�t @?_ 5��? E�bbH� t�L� �L� �u |�ihi �t @ t4@** @4L�?|
Lu ?L�ti UL?Uih?�?} u�?_@4i?|@*tc |�ihi �t @ �?�^�i i^��*�Mh��4�

�L� UL?t�_ih @ TL*�U) |�@| 4@!it �| �@h_ih uLh @? @||@U! |L Mi t�UUittu�*�
6Lh i @4T*ic |�i 4L?i|@h) @�|�Lh�|) 4�}�| @UU�4�*@|i hitih�it� � ?@��i U@*U��
*@|�L? Lu |�i �@*�i Lu |�Lti hitih�it 4�}�| �?�L*�i U@*U�*@|�?} |�i *�!i*��LL_ Lu
UL?|�?}i?U�it �? ���U� |�Lti i |h@ hitih�it �L�*_ 4@!i |�i _�gihi?Ui �? |�i @��
|�Lh�|)<t @M�*�|) |L _iui?_ @}@�?t| @? @||@U!� A��t �t @?@*L}L�t |L tii�?} ��i? @
|@ L? i@h*) ��|�_h@�@*t �L�*_ hi4L�i |�i i �t|i?Ui Lu @ ��|�_h@�@* i^��*�Mh��4
�? |�i M@?! h�? 4L_i*� ��| |@!�?} �?|L @UUL�?| |�i t|h@|i}�U @?@*)t�tc �i tii |�@|
|�i |h�i Mi?i�| Lu @UU�4�*@|�?} hitih�it �t @t @ UL?�_i?Ui M��*_�?} 4i@t�hi� Wu
|�i @UU�4�*@|�L? Lu hitih�it �t T�M*�U*) LMtih�i_c tTiU�*@|Lht ��** @?|�U�T@|i |�@|
L|�ih tTiU�*@|Lht ��** Mi *itt @}}hitt��i �? @||@U!�?} |�i U�hhi?U)� 5L �? hi}�L?t
Lu u�?_@4i?|@*t ��ihi @ ti*u�u�*�**�?} @||@U! �t �? u@U| ui@t�M*ic �| ��** ?L| LUU�h�

A�i |�iLh) @*tL }i?ih@|it �?|��|��i Thi_�U|�L?t @ML�| ���U� i�i?|t *i@_ |L U�h�
hi?U) @||@U!t� #i|ih�Lh@|�?} u�?_@4i?|@*tc i�i? �u LMtih�i_ M) 4Lt| T@h|�U�T@?|tc
��** �@�i *itt �4T@U| �u |�i u@U| |�@| u�?_@4i?|@*t @hi _i|ih�Lh@|�?} �t ?L| UL4�
4L? !?L�*i_}i� Vih) T�M*�U t�}?@*t |�@| u�?_@4i?|@*t �@�i _i|ih�Lh@|i_ L?*) @
t4@** @4L�?| 4@) �@�i @ *@h}i �4T@U|� A��t �t MiU@�ti @ tTiU�*@|Lh LMtih��?}
@ M@_ t�}?@* ?L| L?*) @?|�U�T@|it |�@| |�i 4L?i|@h) @�|�Lh�|) ��** �@�i @ �@h_ih
|�4i _iui?_�?} @}@�?t| @? @||@U!c M�| @*tL @?|�U�T@|it |�@| L|�ih tTiU�*@|Lht ��**
Mi @||@U!�?}� A��t i T*@?@|�L? �t ^��|i UL44L?T*@Ui� ��| |�i |�iLhi|�U@* 4L_i*
|�@| �i �@�i _itUh�Mi_ U@T|�hit |��t @h}�4i?| i @U|*)�

��2� �h�U�?} #iM|

��h 4i|�L_t 4@) @*tL �i*T �t |L �?_iht|@?_ tL4i Lu |�i @?L4@*�it ?L|i_ �? |�i
i4T�h�U@* *�|ih@|�hi L? |�i Th�U�?} Lu _iu@�*|@M*i _iM|� �?i �?��i?|�@* @TThL@U�
�@t Mii? |L ?L|i |�@| @ *i?_ih<t T@)Lg �t @?@*L}L�t |L |�i T@)Lg |�@| @h�tit uhL4
�L*_�?} @ t�Lh| TLt�|�L? �? @ T�| LT|�L? L? |�i MLhhL�ih<t @tti|t� Oi?Uic LT|�L?
Th�U�?} |iU�?�^�it U@? Mi i4T*L)i_ |L Th�Ui _iM|c @t t�L�? �? |�i U*@tt�U T@Tih
M) �ih|L? E�b.e�� �i�ih|�i*ittc |�i i4T�h�U@* t�UUitt Lu |��t @TThL@U� �@t Mii?
4� i_c ��|� |�i �t�@* _�tUhiT@?U) @TTi@h�?} �? |�i uLh4 Lu |�i L�ihTh�U�?} EM)
|�i |�iLh)� Lu |�i _iM|c @?_ itTiU�@**) Lu |�i *L�ih ^�@*�|)c h�t!�ih _iM|� A�i
@?L4@*) �L�*_ Mi i T*@�?i_ �u �| U@? Mi t�L�? |�@| |�i _iu@�*| |h�}}ih uLh @tti|
�@*�it @U|�@**) t��u|t @t |�i �?_ih*)�?} @tti| U�@?}it �? �@*�ic @?_ t��u| �? t�U� @
�@) |�@| _�t@_�@?|@}it *L�ih ^�@*�|) _iM|� A�i �?U�_i?Ui Lu �?i�U�i?| *�^��_@|�L?

�.



tii? �? L�h M@?! h�? i @4T*i t�}}it|t |�@| t�4�*@h �?i�U�i?U�it 4�}�| @h�ti �?
|�i ULLh_�?@|�L? ThLM*i4 Mi|�ii? Uhi_�|Lht u@U�?} @ _�t|hitti_ MLhhL�ih� A��t
�L�*_ }��i �t @ |�iLh) Lu tL*�i?| M�| �**�^��_ MLhhL�ihtc i?@M*�?} �t |L @__hitt
|�i i4T�h�U@* @?L4@*�it� A��t �t @||i4T|i_ �? �Lhh�t @?_ 5��? E�bbb��

`�i? |�i u�?_@4i?|@*t @hi M@_c ULLh_�?@|�L? |L !iiT @ tL*�i?| MLhhL�ih @�L@|
�t 4Lhi _��U�*| |L @U��i�ic @?_ |�i ThLM@M�*�|) Lu �?i�U�i?| *�^��_@|�L? �t *@h}i�
A��t �t @?L|�ih 4@?�uit|@|�L? Lu |�i �4TLh|@?Ui Lu T�M*�U �?uLh4@|�L? �? @U��i��?}
ULLh_�?@|�L? @**�_i_ |L �? |�i Thi��L�t tiU|�L?� A�i _�tThLTLh|�L?@|i �4T@U| Lu
T�M*�U �?uLh4@|�L? U@? Mi �**�t|h@|i_ �? |�i uL**L��?} i @4T*i Lu @ MLhhL�ih �?
_�t|hitt�

�L?t�_ih @ }hL�T Lu *i?_iht ��L @hi u�?_�?} @ ThL�iU|� A�4i �t _�tUhi|ic @?_
@_�@?Uit M) �?Uhi4i?|t Lu { : f� A�i u�?_@4i?|@*t Lu |�i ThL�iU| @| _@|i | @hi
U@T|�hi_ M) h@?_L4 �@h�@M*i o|� �L?_�|�L?@* L? �|t U�hhi?| hi@*�3@|�L?c |�i ?i |
hi@*�3@|�L? Lu o| �t ����_�c ?Lh4@**) _�t|h�M�|i_ @hL�?_ �|t U�hhi?| hi@*�3@|�L?c ��|�
�@h�@?Ui {� W? L|�ih �Lh_tc io|j �t @ ti^�i?Ui Lu t?@Tt�L|t Lu @ t�4T*i �hL�?�@?
4L|�L? @| |�4i �?|ih�@*t Lu {� AL iUL?L4�3i L? ?L|@|�L?c �i _i?L|i M) o |�i
U�hhi?| �@*�i Lu |�i u�?_@4i?|@*tc @?_ M) on �|t �@*�i �? |�i ?i | Tih�L_� �| i@U�
_@|ic i�ih) *i?_ih U�LLtit ��i|�ih Lh ?L| |L UL?|�?�i u�?_�?} |�i ThL�iU|� A�i
ThL�iU| u@�*t �u @?_ L?*) �u

� : oc

��ihi � �t |�i ThLTLh|�L? Lu Uhi_�|Lht ��L T�** L�| Lu |�i ThL�iU|� Oi?Uic ��i?
o : � |�i ThL�iU| �t ��@M*i �hhitTiU|��i Lu |�i @U|�L?t Lu |�i Uhi_�|Lht� Wu o 	 fc
|�i ThL�iU| u@�*t �hhitTiU|��i Lu |�i @U|�L?t Lu |�i Uhi_�|Lht� OL�i�ihc ��i? o *�it
Mi|�ii? f @?_ �c |�i u@|i Lu |�i ThL�iU| _iTi?_t L? �L� ti�ihi |�i Uhi_�|Lh h�?
�t� �| i@U� _@|ic @ *i?_ih hiUi��it @ T@)4i?| Lu � �u |�i ThL�iU| �@t t�h���i_�
`�i? |�i ThL�iU| u@�*tc @ *i?_ih hiUi��it 3ihL� �) T�**�?} L�|c @ *i?_ih hiUi��it
@? �?|ih4i_�@|i T@)Lg bc ��ihi f 	 b 	 �� ì @*tL t�TTLti |�@| @ Uhi_�|Lh ��L
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