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5Dqrwkhu frpsolfdwlrq lv wkh vshhg ri dgmxvwphqw ri wkh �vk srsxodwlrq1 Lpsolflwo| zh dvvxph
d udslg dgmxvwphqw ri wkh srsxodwlrq frpsduhg wr sulfh dgmxvwphqw1 Exw dgmxvwphqw vshhgv ri
�vk vwrfnv ydu| frqvlghudeo| iru gl�huhqw �vkhulhv/ zlwk vrph dssduhqwo| kdylqj dgmxvwphqw odjv
dv orqj dv rqh |hdu1 Iru lqyhvwphqw zh dvvxph wkdw rqh |hdu lv wkh wlph krul}rq ri ghflvlrq dqg
wkxv lv wkh dssursuldwh odj1 Wkhuhiruh/ wkhuh zloo eh glvhtxloleulxp surgxfwlrq wkdw zh duh qrw
ixoo| fdswxulqj lq rxu vlpsol�hg prgho1 Lq vxevhfwlrq 616 zh vkrz wkdw lpsruwdqw ihdwxuhv ri wkh
dgdswlyh ohduqlqj surfhvv duh shuvlvwhqw xqghu g|qdplf qrlvh1 Wkhvh g|qdplf qrlvh whupv pd| eh
lqwhusuhwhg dv qrlvh lq vxsso| +dqg2ru ghpdqg,1
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6Krpphv/ Vrqqhpdqv dqg ydq gh Yhoghq +5333, kdyh uhfhqwo| grqh oderudwru| h{shulphqwv
zkhuh sduwlflsdqwv kdg wr suhglfw sulfhv ri dq xqnqrzq frezhe prgho/ zlwk ihhgedfn iurp wkhlu
rzq iruhfdvwv1 Rqo| lq derxw rqh wklug ri wkh vlqjoh djhqw h{shulphqwv zdv wkh sduwlflsdqw deoh
wr ohduq wkh xqltxh vwhdg| vwdwh UHH1 Lq vlplodu pxowl0djhqw h{shulphqwv lq Krpphv/ Vrqqhpdqv/
Wxlqvwud dqg ydq gh Yhoghq +5333,/ wkh vdpsoh phdq ri uhdol}hg pdunhw sulfhv zdv forvh wr wkh UHH
sulfh/ exw doo pxowl0djhqw h{shulphqwv h{klelw vljql�fdqw h{fhvv yrodwlolw| gulyhq e| khwhurjhqhrxv
h{shfwdwlrqv1
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tL4i q 5 d��c �o� ì @hi ?L� hi@_) uLh |�i _i�?�|�L? Lu @ �,,�

#i�?�|�L? � � |h�T*i iER|�
"

|'f(kc qjc ��ihi ER|�
"

|'f �t @ ti^�i?Ui Lu Th�Uit @?_ k
@?_ q @hi hi@* ?�4Mihtc q 5 d��c �oc �t U@**i_ @ UL?t�t|i?| i TiU|@|�L?t i^��*�Mh��4
E�,,� �u

�� |�i ti^�i?Ui ER|�
"

|'f t@|�t�it |�i �4T*�i_ @U|�@* *@� Lu 4L|�L? E2f�c

2� |�i t@4T*i @�ih@}i 7R i �t|t @?_ �t i^�@* |L kc @?_

�� |�i t@4T*i @�|LULhhi*@|�L? ULi�U�i?|t 4�c � � �c i �t| @?_ |�i uL**L��?} �t
|h�iG
@� �u ER|�

"

|'f �t @ UL?�ih}i?| ti^�i?Uic |�i? t}?E4�� ' t}?Eq��c � � �(
M� �u ER|�

"

|'f �t ?L| UL?�ih}i?|c |�i? 4� ' q�c � � ��

� �,, �t @ Th�Ui ti^�i?Ui |L}i|�ih ��|� @? �+E�� Mi*�iu ThLUitt t�U� |�@| |�i
i TiU|@|�L?t @hi ti*u�u�*�**�?} �? |ih4t Lu |�i LMtih�@M*i t@4T*i @�ih@}i @?_ t@4T*i
@�|LULhhi*@|�L?t� �*L?} @ �,, i TiU|@|�L?t @hi |��t ULhhiU| �? @ *�?i@h t|@|�t|�U@*
ti?tic @?_ �t�?} |�4i tih�it LMtih�@|�L?t L?*) @}i?|t �L�*_ �@�i ?L hi@tL? |L _i��@|i
uhL4 |�i�h Mi*�iue�

B��i? @? �+E�� Mi*�iuc |�ihi @hi @| *i@t| |�hii TLtt�M*i |)Tit Lu �,,G E�� @ t|i@_)
t|@|i �,, �? ���U� |�i Th�Ui ti^�i?Ui ER|�

"

|'f UL?�ih}it |L @ t|i@_) t|@|i Th�Ui RW(
E��� @ 2�U)U*i �,, �? ���U� |�i Th�Ui ti^�i?Ui ER|�

"

|'f UL?�ih}it |L @ Tih�L_ |�L U)U*i
iRW�c R

W

2j ��|� RW� 9' RW2( @?_ E���� @ U�@L|�U �,, �? ���U� |�i Th�Ui ti^�i?Ui ER|�
"

|'f �t
U�@L|�U� `��U� Lu |�iti U@tit LUU�ht �? @ T@h|�U�*@h 4L_i* _iTi?_t L? |�i 4@TT�?}
C �? E2f��

5@4T*i @�|LULhhi*@|�L? E5��� *i@h?�?}�
A�i _i�?�|�L? Lu @ �,, �?�L*�it @ � i_ �+E�� Mi*�iu _itUh�Mi_ M) |�i T@h@4i|iht k
@?_ q� �}i?|t @hi t�TTLti_ |L t|�U! |L |��t Mi*�iu L�ih |�i i?|�hi |�4i �Lh�3L? @?_
|�i UL?t�t|i?U) Lu |�i �4T*�i_ @U|�@* _)?@4�Ut ��|� |�i Mi*�iu U@? L?*) Mi �ih��i_
�u |�i i?|�hi Th�Ui ti^�i?Ui �t !?L�?� �L� UL?t�_ih |�i 4Lhi �i �M*i t�|�@|�L?

7Krpphv dqg Vrujhu +4<<;, irfxv dwwhqwlrq rq wkh fdvh ri DU+4, eholhiv/ exw hpskdvl}h wkdw wkh
gh�qlwlrq ri FHH fdq hdvlo| eh jhqhudol}hg wr kljkhu rughu eholhi surfhvvhv/ h1 j1/ DU+n, surfhvvhv
zlwk n � 51

�2



Lu @_@T|��i *i@h?�?} �? ���U� @}i?|t U�@?}i |�i�h uLhiU@t|�?} u�?U|�L? L�ih |�4i
��|��? |�i U*@tt Lu �+E�� Mi*�iutc @?_ �T_@|i |�i�h Mi*�iu T@h@4i|iht k| @?_ q|c @t
@__�|�L?@* LMtih�@|�L?t MiUL4i @�@�*@M*i� � ?@|�h@* *i@h?�?} tU�i4i ���U� ?�Ui*)
�|t |�i uh@4i�Lh! Lu �,, �t M@ti_ �TL? t@4T*i @�ih@}i @?_ t@4T*i @�|LULhhi*@|�L?
ULi�U�i?|t�

6Lh @?) �?�|i ti| Lu LMtih�@|�L?t iRfc R�c � � � c R|j |�i t@4T*i @�ih@}i �t }��i? M)

k| '
�

|n �

|[
�'f

R� c | � � E2e�

@?_ |�i �ht| Lh_ih t@4T*i @�|LULhhi*@|�L? ULi�U�i?| �t }��i? M) Etii �hLU!�i** @?_
#@��tc �bb��

q| '

S|3�
�'fER� � k|�ER�n� � k|�S|

�'fER� � k|�2
c | � �� E2D�

`�i?c �? i@U� Tih�L_c |�i Mi*�iu T@h@4i|iht @hi �T_@|i_ @UULh_�?} |L |�i�h t@4T*i
@�ih@}i @?_ |�i�h �ht| Lh_ih t@4T*i @�|LULhhi*@|�L?c |�i E|i4TLh@h)� *@� Lu 4L|�L?
E2f� MiUL4it

R|n� ' Ck|cq|
ER|� ' CEk| n q|ER| � k|�� c | � f� E2S�
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