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Devwudfw

Lq dq lqwhuqdo fdslwdo pdunhw/ lqglylgxdo ghsduwphqwv pd| frpshwh iru d vkduh

ri wkh �up*v exgjhw e| hqjdjlqj lq zdvwhixo lq�xhqfh dfwlylwlhv1 Zh vkrz wkdw

�upv zlwk pruh ohyhov ri klhudufk| pd| h{shulhqfh orzhu lq�xhqfh frvwv wkdq ohvv

klhudufklfdo �upv/ hyhq wkrxjk wkh iruphu surylgh pruh rssruwxqlwlhv iru h{huwlqj

lq�xhqfh1 Zh ixuwkhu dujxh wkdw wkh zlgho| glvfxvvhg fkdqjh iurp wkh X0irup

wr wkh P0irup rujdql}dwlrq lq wkh 4<53*v pd| eh uhodwhg wr dwwhpswv wr olplw

glylvlrqdo oree|lqj1 Lq sduwlfxodu/ zh vkrz wkdw lq�xhqfh frvwv xqghu wkh X0irup

rujdql}dwlrq duh orzhu wkdq xqghu wkh P0irup rujdql}dwlrq li dqg rqo| li wkh �up*v

rshudwlrqv duh vx�flhqwo| vpdoo1

Nh|zrugv= Klhudufklhv/ lq�xhqfh dfwlylwlhv/ lqwhuqdo fdslwdo pdunhwv/ X0irup

yv1 P0irup rujdql}dwlrq1

MHO Fodvvl�fdwlrq Qxpehuv= G:7/ J64/ J671

�Zh wkdqn Pduwlq Khoozlj dqg vhplqdu sduwlflsdqwv dw wkh Xqlyhuvlw| ri Pdqqkhlp iru khosixo frp0

phqwv1 Ilqdqfldo vxssruw iurp Ghxwvfkh Iruvfkxqjvjhphlqvfkdiw/ Vrqghuiruvfkxqjvehuhlfk 837 +Lqghuvw

dqg P�xoohu, dqg wkh Edqn ri Vzhghq Whufhqwhqdu| Irxqgdwlrq +Z�duqhu|g, lv judwhixoo| dfnqrzohgjhg1
|Vrqghuiruvfkxqjvehuhlfk 837/ Xqlyhuvlw| ri Pdqqkhlp/ O46/ 48/ 9;464 Pdqqkhlp/ Jhupdq|1Hpdlo=

lqghuvwCvie8371xql0pdqqkhlp1gh1 XUO= kwws=22zzz1yzo1xql0pdqqkhlp1gh2progrydq2urpdq1kwpo1
}Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Pdqqkhlp/ D8/ 9;464 Pdqqkhlp/ Jhupdq|1 Hpdlo=

kpxhoohuCsrro1xql0pdqqkhlp1gh1 XUO= kwws=22zzz1yzo1xql0pdqqkhlp1gh2khoozlj2krojhu1
{Ghsduwphqw ri Hfrqrplfv/ Vwrfnkrop Vfkrro ri Hfrqrplfv/ Er{ 9834/ V�446;6 Vwrfnkrop/ Vzh0

ghq1 Hpdlo= Nduo1Zduqhu|gCkkv1vh1
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ì |�i? �@�i |�i uL**L��?} hit�*|�

�hLTLt�|�L? 2� 6Lh i@U� �c |�ihi i �t|t @ �?�^�i �?_i �@*�i / : � t�U� |�@|

�� uLh @** / : /c |�i |L|@* L�|T�| �?_ih |�i �?��i?Ui�ULt|�4�?�4�3�?} ��ih@hU�) �t }hi@|ih

|�@? |�i |L|@* L�|T�| �?_ih |�i LT|�4@* t)44i|h�U ��ih@hU�) uLh @** �@*�it Lu #c @?_

��� uLh @** / � /c |�ihi i �t|t @ �?�^�i UL?U@��|) T@h@4i|ih # E/� 5 Efc �� t�U� |�@|

|�i |L|@* L�|T�| �?_ih |�i �?��i?Ui�ULt|�4�?�4�3�?} ��ih@hU�) �t }hi@|ih |�@? |�i |L|@*

L�|T�| �?_ih |�i LT|�4@* t)44i|h�U ��ih@hU�) �u @?_ L?*) �u # : # E/� �

�hLLu� �L4T@h�?} E�D� ��|� E�H� @?_ hi@hh@?}�?}c �i �@�i |�@| |�i |L|@* L�|T�|

�?_ih |�i �?��i?Ui�ULt|�4�?�4�3�?} ��ih@hU�) i Uii_t |�i |L|@* L�|T�| �?_ih |�i LT|�4@*

t)44i|h�U ��ih@hU�) �u @?_ L?*) �u

/ : E� � ��

�
�

2 E�3
�

2
n��

��

�#
�

#
E�3��2n23�

E�3��2EE�3��2n��
2

$#

#
E�3��e

EE�3��2n��
2

$#

�
�
�

2
E�3�

2
n��

��

�# 'G 1 E�c #� �

#i�?i / G' *�4#<f 1 E�c #� � 6�ht|c �i t�L� |�@| / i �t|t� �) w<O	LT�|@*<t h�*i �i �@�i

|�@|

/ ' E� � ��

*? �
2�2

�
�
2
� n �

�
� *? E�3��2n23�

E�3��2EE�3��2n��
2

*? E�3��e

EE�3��2n��
2 � *? �

2�2

�
�
2
� n �

� c

���U� �t �?�|i uLh @** �� 6�h|�ih4Lhic �| �t |h�i |�@| / : � uLh @** � � � EhiU@** |�@| �u

� ' 2c |�i hit�*| �t |h���@* @t |�ihi �t L?*) @ t�?}*i TLtt�M*i ��ih@hU�)��

#�gihi?|�@|�?} 1 E�c #� ��|� hitTiU| |L # t�L�t |�@| 1 E�c #� �t t|h�U|*) _iUhi@t�?} �?

# uLh @** �� A��tc |L it|@M*�t� |�i ThLLu �| L?*) hi4@�?t |L t�L� |�@| 1 E�c �� 	 �� �t �t

i@t) |L t�L�c 1 E�c �� �t ML�?_i_ uhL4 @ML�i M) b*�� uLh @** � � 2� �

�hLTLt�|�L? 2 UL?�h4t L�h i@h*�ih �?|��|�L? |�@| ��|� �i|ihL}i?iL�t ThL_�U|����

|�it @?_ _iUhi@t�?} hi|�h?t |L tU@*i |�ihi 4@) Mi @ |h@_iLg Mi|�ii? �?��i?Ui ULt|�

4�?�4�3@|�L? @?_ LT|�4@* U@T�|@* @**LU@|�L?� W? T@h|�U�*@hc �u / � / @?_ # : # E/� c ��i�c

�D



�u |�i ThL_�U|���|) Lu |�i 4Lt| ThL_�U|��i �?�| �t ?L| |LL ��}� @?_ hi|�h?t |L tU@*i @hi

t��U�i?|*) _iUhi@t�?}c _�t|h�M�|�?} U@T�|@* i�i?*) @4L?} |�i �?�|t �t 4Lhi �4TLh|@?|

|�@? hi_�U�?} �?��i?Ui ULt|t� W? |��t U@tic |�i LT|�4@* t)44i|h�U ��ih@hU�) �t t�Tih�Lh

|L |�i �?��i?Ui�ULt|�4�?�4�3�?} ��ih@hU�)� �? |�i L|�ih �@?_c �u |�i ThL_�U|���|) Lu

|�i 4Lt| ThL_�U|��i �?�| �t t��U�i?|*) ��}�c LT|�4@*�|) 4@) hi^��hi |�@| |�i M�*! Lu

|�i ULhTLh@|i M�_}i| Mi @**LU@|i_ |L |�i 4Lt| ThL_�U|��i �?�| i�i? �u |�i ThL_�U|�L?

u�?U|�L? i ��M�|t _iUhi@t�?} hi|�h?t |L tU@*i� W? |��t U@tic |�i �?��i?Ui�ULt|�4�?�4�3�?}

��ih@hU�) �t t�Tih�Lh |L |�i LT|�4@* t)44i|h�U ��ih@hU�)�

D N�6Lh4 �t� ��6Lh4 �h}@?�3@|�L?

A�i i@h*) �b2f<t ��|?itti_ @ h@_�U@* U�@?}i �? |�i �@) 4@?) *@h}i N5 ULhTLh@|�L?t

t�U� @t #��L?| Lh Bi?ih@* �L|Lht �ihi Lh}@?�3i_ EuLh @ _�tU�tt�L?c tii ��@?_*ih �bS2��

`��*i 4Lt| Lu |�iti �h4t �ihi Thi��L�t*) Lh}@?�3i_ @*L?} u�?U|�L?@* *�?it Ei�}�c 4@?�

�u@U|�h�?}c t@*itc �?@?Uic i|U��c ��|� |�i u�?U|�L?@* _���t�L?t TLtt�M*) t�M_���_i_ �?|L

Mh@?_c hi}�L?@*c Lh ThL_�U| t�M_���t�L?tc |�i) �ihi ?L� Lh}@?�3i_ @*L?} Mh@?_c hi}�L?@*c

Lh ThL_�U| *�?itc ��|� i@U� Lu |�i Mh@?_c hi}�L?@*c Lh ThL_�U| _���t�L?t t�M_���_i_ �?|L

u�?U|�L?@* t�M_���t�L?t� ��@?_*ih U@**t |�i uLh4ih Lh}@?�3@|�L?@* uLh4 N�uLh4 Lh}@?��

3@|�L? @?_ |�i *@||ih ��uLh4 Lh}@?�3@|�L?��f

A�i 4ih�|t Lu |�i ��uLh4 Lh}@?�3@|�L? ��t��@���t |�i N�uLh4 Lh}@?�3@|�L? @hi _�tU�tti_

�? ��@?_*ih E�bS2� @?_ `�**�@4tL? E�b.D�� AL T@h@T�h@ti `�**�@4tL? E�b.Dc T�����c

R��@| �t �?�L*�i_ �t |�@| h@_�U@* i T@?t�L? Lu |�i N�uLh4 i?|ihTh�ti E�� i Tih�i?Uit

U�4�*@|��i �UL?|hL* *Ltt< igiU|tc ���U� �@�i �?|ih?@* i�U�i?U) UL?ti^�i?Uitc @?_ E2�

i�i?|�@**) @*|iht |�i U�@h@U|ih Lu |�i t|h@|i}�U _iU�t�L?�4@!�?} ThLUitt �? �@)t |�@|

u@�Lh @||i?_�?} |L L|�ih�|�@?�ThL�| LM�iU|��it�� W? L|�ih �Lh_tc |�i N�uLh4 t|h�U|�hi

�t ?L *L?}ih t��|i_ �u |�i �h4<t LTih@|�L?t i T@?_� W? |��t U@tic |�i ��uLh4 t|h�U|�hi

ThL�it t�Tih�Lh @t �| tih�it RML|� |L iUL?L4�3i L? ML�?_i_ h@|�L?@*�|) @?_ @||i?�@|i

LTTLh|�?�t4� @?_ Rhi_�Ui_ T@h|�t@? TL*�|�U@* �?T�| �?|L |�i hitL�hUi @**LU@|�L? ThLUitt�

E`�**�@4tL? �b.Dc T���.���H��

W? ��@| uL**L�tc �i t�@** i @4�?i |�i tiUL?_ @h}�4i?| �? }hi@|ih _i|@�*� ì ��** ?L|c

�L�i�ihc i @4�?i �?_ih ��@| UL?_�|�L?tc �u @?)c |�i N�uLh4 Lh |�i ��uLh4 Lh}@?�3@|�L?

43Qrwh wkdw wkh X0irup rujdql}dwlrq qhhg qrw kdyh ihzhu ohyhov ri klhudufk| wkdq wkh P0irup rujdql0

}dwlrq/ iru wkh ixqfwlrqdo glylvlrqv lq wkh X0irup rujdql}dwlrq pd| eh vxeglylghg lqwr eudqg/ surgxfw/

ru jhrjudsklf vxeglylvlrqv +Zlooldpvrq 4<:8/ s146:,1 Dq lpsruwdqw glvwlqfwlrq ehwzhhq wkh wzr vwuxf0

wxuhv/ krzhyhu/ lv wkdw wkh rshudwlqj glylvlrqv lq wkh P0irup rujdql}dwlrq duh txdvl0dxwrqrprxv dv

hdfk glylvlrq frqwdlqv wkh ixoo udqjh ri rshudwlqj ixqfwlrqv +l1h1/ pdqxidfwxulqj/ vdohv/ hwf1, zkhuhdv wkh

glylvlrqv lq wkh X0irup rujdql}dwlrq qdwxudoo| ghshqg rq hdfk rwkhu1

�S



@hi LT|�4@*� 5�TTLti |�i �h4 �@t 6 u�?U|�L?t @?_ ? ThL_�U|t ELh hi}�L?t�� W? |ih4t Lu

L�h 4L_i*c @? i T@?t�L? Lu LTih@|�L?t ULhhitTL?_t |L @? �?Uhi@ti Lu ? ��t��@���t 6 EuLh

t�4T*�U�|)c �i @tt�4i |�@|6 �t � i_���� N?_ih |�i N�uLh4 t|h�U|�hi |�i �h4 �@t |�i?6

_���t�L?t ��|� ? �?�|t i@U�c ���*i �?_ih |�i ��uLh4 t|h�U|�hi �| �@t ? _���t�L?t ��|� 6

�?�|t i@U���2 AL t�4T*�u) |�i @?@*)t�tc �i @Mt|h@U| uhL4 �i|ihL}i?iL�t ThL_�U|���|�it @?_

_iUhi@t�?} hi|�h?t |L tU@*i @?_ ti| # ' � @?_ w� ' w� 5�4�*@h |L 5iU|�L? 2c |�i ThLM*i4 Lu

UL4T@h�?} |�i N�uLh4 @?_ ��uLh4 Lh}@?�3@|�L? |�i? ML�*t _L�? |L _i|ih4�?�?} ���U�

Lu |�i |�L Lh}@?�3@|�L?t �?�L*�it *L�ih �?��i?Ui ULt|t�

�L?t�_ih �ht| |�i N�uLh4 Lh}@?�3@|�L?� 6hL4 Ee�c �i �@�i |�@| |L|@* hi?|�tii!�?}

i Ti?_�|�hit �? |�i 6 �?|h@�_���t�L? UL?��U|t @hi

6?o '
?� �

?
�

W? |�i ThiUi_�?} �?|ih�_���t�L? UL?��U|c |�i LM�iU|��i u�?U|�L? Lu i@U� Lu |�i 6? �?�|t

ELh ThL_�U| t�M_���t�L?t� �t }��i? M) ED�c ��|� ?& ' ? @?_ & ' �c ���c6� 5L*��?} |�i

hit�*|�?} t)t|i4 Lu �ht|�Lh_ih UL?_�|�L?tc �i }i|

6?| '
6� �

?26
�

A��tc |L|@* hi?|�tii!�?} i Ti?_�|�hit �?_ih |�i N�uLh4 Lh}@?�3@|�L? @hi

6? Eo n |� '
6� � n6? E?� ��

?26
� E2f�

�L?t�_ih ?i | |�i ��uLh4 Lh}@?�3@|�L?� �) @?@*L}) ��|� E2f�c |L|@* hi?|�tii!�?}

i Ti?_�|�hit �?_ih |�i ��uLh4 Lh}@?�3@|�L? @hi

6? Eo n |� '
?� � n6? E6� ��

62?
� E2��

�L4T@h�?} E2f� ��|� E2��c �i �@�i |�i uL**L��?} ThLTLt�|�L?�

�hLTLt�|�L? �� Wu ? 	 6c �?��i?Ui ULt|t �?_ih |�i N�uLh4 Lh}@?�3@|�L? @hi t|h�U|*)

*L�ih |�@? �?_ih |�i ��uLh4 Lh}@?�3@|�L?� �L?�ihti*)c �u ? : 6c �?��i?Ui ULt|t �?_ih

|�i ��uLh4 Lh}@?�3@|�L? @hi t|h�U|*) *L�ih |�@? �?_ih |�i N�uLh4 Lh}@?�3@|�L?� Wu 6 ' ?

�?��i?Ui ULt|t @hi |�i t@4i �?_ih ML|� Lh}@?�3@|�L?@* uLh4t�

�hLTLt�|�L? � t�TTLh|t `�**�@4tL?<t UL?�iU|�hi |�@|c @t LTih@|�L?t i T@?_c |�i ��

uLh4 t|h�U|�hi 4@) Mi t�Tih�Lh @| hi_�U�?} �?��i?Ui ULt|t @h�t�?} uhL4 UL?��U| L�ih

44Dq h{sdqvlrq ri rshudwlrqv pd| dovr lqyroyh dq lqfuhdvh lq wkh �up*v exgjhw1 Dv rxu uhvxowv duh

lqghshqghqw ri E/ krzhyhu/ zh pd| dv zhoo vhw E @ 4=
45Uhfdoo wkh gh�qlwlrq ri wkh wzr rujdql}dwlrqdo irupv dw wkh ehjlqqlqj ri wklv vhfwlrq1

�.



hitL�hUit |�@? |�i N�uLh4 t|h�U|�hi� �Lhi ThiU�ti*)c �u |�i �h4 �@t ui�ih ThL_�U|t ELh

Mh@?_t Lh hi}�L?t� |�@? u�?U|�L?tc �hLTLt�|�L? � �4T*�it |�@| |�i N�uLh4 t|h�U|�hi �t

t�Tih�Lh |L |�i ��uLh4 t|h�U|�hi� Wuc �L�i�ihc |�i �h4 �@t 4Lhi ThL_�U|t ELh Mh@?_t Lh

hi}�L?t� |�@? u�?U|�L?tc |�i ��uLh4 t|h�U|�hi �t t�Tih�Lh�

S �? , @4T*i
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5|iT �� ì ThLUii_ M) t�L��?} |�@| |�i ��ih@hU�) ��ihi @ t|@?_�@*L?i �?�| UL4�

Ti|it @}@�?t| @ _���t�L? UL?t�t|�?} Lu |�i hi4@�?�?} �?�|t �t LT|�4@* ��|��? |�i U*@tt Lu

��ih@hU��it �@��?} @ t�?}*i t|@?_�@*L?i �?�|� �) wi44@ 2c L?*) |�i t|@?_�@*L?i �?�|

@?_ |�i ThLTih _���t�L?Et� ��|� |�i t4@**it| ?�4Mih Lu �?�|t 4@!i TLt�|��i i Ti?_�|�hit
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