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Rqh riwhq zdqwv wr ydoxh d ulvn| sd|r� e| uhihuhqfh wr sulfhv ri rwkhu dvvhwv udwkhu
wkdq e| h{sorlwlqj ixoo0�hgjhg hfrqrplf prghov1 Krzhyhu/ wklv dssurdfk euhdnv grzq
li rqh fdqqrw �qg d shuihfw uhsolfdwlqj sruwirolr1 Zh lpsrvh zhdn hfrqrplf uhvwulfwlrqv
wr ghulyh xvhixoo| wljkw erxqgv rq dvvhw sulfhv lq wklv vlwxdwlrq1 Wkh erxqgv dvvxph
wkdw lqyhvwruv zrxog zdqw wr ex| dvvhwv zlwk kljk Vkdush udwlrv ~ _jrrg ghdov% ~ dv
zhoo dv sxuh duelwudjh rssruwxqlwlhv1 Zh vkrz krz wr fdofxodwh wkh sulfh erxqgv lq
rqh0shulrg/ pxowlshulrg dqg frqwlqxrxv wlph frqwh{wv1 Zh vkrz wkdw wkh pxowlshulrg
sureohp fdq eh vroyhg uhfxuvlyho| dv d vhtxhqfh ri rqh0shulrg sureohpv1 Zh fdofxodwh
erxqgv lq rswlrq sulflqj h{dpsohv lqofxglqj lqiuhtxhqw wudglqj dqg dq rswlrq zulwwhq
rq d qrqwudghg hyhqw/ dqg zh xvh wkh erxqgv wr h{soruh wkh hfrqrplf vljql�fdqfh ri
rswlrq sulflqj suhglfwlrqv1 Zh �qg wkdw pxfk yduldwlrq lq V)S833 lqgh{ rswlrq sulfhv
ryhu wlph dqg dfurvv vwulnh sulfhv �wv zlwklq wkh erxqgv1

�Xqlyhuvlw| ri Fklfdjr/ Ihghudo Uhvhuyh Edqn ri Fklfdjr dqg QEHU1
|Xqlyhuvlw| ri Fklfdjr
}Dgguhvv fruuhvsrqghqfh wr Mrkq Frfkudqh/ Judgxdwh Vfkrro ri Exvlqhvv/ Xqlyhuvlw| ri Fklfdjr/ 4434

H1 8;wk Vw1/ Fklfdjr LO 9396:1 +::6, :35 638</ mrkq1frfkudqhCjve1xfklfdjr1hgx1
{Zh wkdqn Gdylg Edfnxv/ Jhrujh Frqvwdqwlqlghv/ Nhqw Gdqlho/ Grxjodv Gldprqg/ Dqguhd Hlvihogw/ Oduv

Kdqvhq/ Nhq Vlqjhowrq/ Vwhyh Urvv/ pdq| vhplqdu sduwlflsdqwv dqg hvshfldoo| \dflqh D�lw0Vdkdold iru xvhixo
frpphqwv1 Wklv uhvhdufk zdv sduwldoo| vxssruwhg e| wkh Xqlyhuvlw| ri Fklfdjr Judgxdwh Vfkrro ri Exvlqhvv
dqg e| d judqw iurp wkh QVI dgplqlvwhuhg e| wkh QEHU1
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|�i UL?t|h@�?|tc @?_ tL*�i ?�4ih�U@**) uLh w@}h@?}i 4�*|�T*�iht b @?_ B |�@| i?uLhUi |�i

UL?t|h@�?|t� �*@tc |��t ThLUi_�hi hi^��hit |�i tL*�|�L? Lu @ t)t|i4 Lu ?L?*�?i@h i^�@|�L?t �?

Ebc B�c ���U� �t Lu|i? @ ?�4ih�U@**) _��U�*| Lh �?t|@M*i ThLM*i4�

O@?ti?c Oi@|L? @?_ w�||4ih E�bbD� t�L� �L� |L hiU@t| |�i ThLM*i4 @t @ 4@ �4�3@|�L?c

���U� �t ?�4ih�U@**) 4�U� i@t�ih� W?|ihU�@?}�?} 4�? @?_ 4@ c

� ' 4@ 
tbcB:f�

4�?
t6:f�

.E6 %S� n b� d. E6 �� To n
B

2

k
.

�
62

�
� �2

l
� E�D�

A�i �??ih 4�?�4�3@|�L? )�i*_t |�i t@4i �ht| Lh_ih UL?_�|�L?t E�e�� �*�}}�?} |�Lti �ht|�Lh_ih

UL?_�|�L?t �?|L |�i L�|ih 4@ �4�3@|�L? Lu E�D� @?_ t�4T*�u)�?}c �i LM|@�?

� ' 4@ 
tbcB:f�

.

;?
=�B

2

%
�%S n b� 

B

&n2<@
>� b�T�B

2
�2� E�S�
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erxqg xvlqj d vl{0prqwk wudglqj lqwhuydo lv wkh vtxduh urrw ri wkh dssursuldwh ydoxh iru d rqh0|hdu wudglqj
lqwhuydo1
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T@h|�@* _ih��@|��it Lu �E7c Tc |�� ì t�Mt|�|�|i |�iti i Thitt�L?t �?|L hit|h�U|�L? E�S�� A�i

4iU�@?�Ut @hi hi*i}@|i_ |L |�i @*}iMh@�U �TTi?_� c �LU�h@?i @?_ 5@�@�+i^�i�L E�bbH�� A�i

hit�*| �t �}*)c M�| t|h@�}�|uLh�@h_ |L i�@*�@|i ?�4ih�U@**)c @?_ @?@*)|�U@**) �? tTiU�@* U@tit�

W| i Thittit |�i |�4i _ih��@|��i Y�*Y| �? |ih4t Lu _ih��@|��it ��|� hitTiU| |L t|@|i �@h�@M*itc

@?_ |��t U@? Mi �ti_ |L �Lh! M@U! uhL4 @ |ih4�?@* Tih�L_�

�hLTLt�|�L? e A�i *L�ih ML�?_ �E7c Tc |� �t |�i tL*�|�L? |L |�i T@h|�@* _�gihi?|�@* i^�@|�L?

%S � o� n
Y�

Y|
n

n
�

2

[
�c�

Y2�

Y7�Y7�
7�7�j7�j

�
7�
n

�

2

[
�c�

Y2�

YT�YT�
EjT 5�j

�
T 5�

n jT ��j
�
T ��

� n
[
�c�

Y2�

Y7�YT�
7�j7�j

�
T 5�

'

2f



'
�
(

7
� o

��
E7�7� n

�
�>�7P

3�
7 j7j

�
T 5 � >�T

�
�T n

t
�2 � �>�7P

3�
7 �>7

t
� �
T jT �j

�
T ��T

t�M�iU| |L |�i ML�?_@h) UL?_�|�L?t ThL��_i_ M) |�i uLU�t @tti| T@)Lg %SA � �T _i?L|it |�i �iU�

|Lh ��|� |)T�U@* i*i4i?| Y�*YT� @?_ E7�7� _i?L|it |�i �iU|Lh ��|� |)T�U@* i*i4i?| 7�Y�*Y7��

+iT*@U�?} n ��|� � MiuLhi |�i t^�@hi hLL| }��it |�i T@h|�@* _�gihi?|�@* i^�@|�L? t@|�t�i_ M)

|�i �TTih ML�?_�

�L|i |�@| |�i _h�u| Lu |�i M@t�t @tti|t >7 i?|iht �?|L |�i T@h|�@* _�gihi?|�@* i^�@|�L?t uLh

|�i ML�?_t� �}@�?c @U|�@* @?_ ?L| ��t| h�t!�?i�|h@* ThLM@M�*�|�it 4@||ih�

� tTiU�@* U@ti �? ���U� �i !?L� |�i _�tUL�?| u@U|Lh

W? }i?ih@*c |�i \ ThLUitt _iTi?_t L? |�i T@h@4i|iht j��� Oi?Uic ��|�L�| tL*��?} |�i

@ML�i T@h|�@* _�gihi?|�@* i^�@|�L? �i _L ?L| !?L� �L� |L tThi@_ |�i *L@_�?} Lu _\ @UhLtt

|�i 4�*|�T*i tL�hUit Lu h�t! _� ��Lti h�t! Th�Uit �i _L ?L| LMtih�i� ,^���@*i?|*)c �i _L

?L| !?L� �L� |L LT|�4@**) tThi@_ |�i |L|@* 4@h!i| Th�Ui Lu h�t! @UhLtt |�i i*i4i?|t Lu _��

A��tc �? }i?ih@* �i U@??L| �ti @? �?|i}h@|�L? @TThL@U� |L �?_ |�i ML�?_( ��i�c �i U@??L|

U�@h@U|ih�3i \ i?L�}� |L t�4T*) U@*U�*@|i

�| ' .|

] A

r'|

\r

\|

%Sr_rn .|

#
\A

\|

%SA

$
�

OL�i�ihc �u |�ihi �t L?*) L?i t�LU! _�c |�i? �i _L?<| �@�i |L �Lhh) @ML�| �L� |�i *L@_�?}

Lu _\ tThi@_t @UhLtt 4�*|�T*i tL�hUit Lu h�t!� � U@? Mi _i|ih4�?i_ t�4T*) M) |�i �L*@|�*�|)

UL?t|h@�?|� W? |��t tTiU�@* U@tic _� @?_ j�� @hi tU@*@ht� Oi?Ui i^�@|�L? E�2� t�4T*��it @t

uL**L�t

�hLTLt�|�L? D W? |�i tTiU�@* U@ti |�@| |�ihi �t L?*) L?i i |h@ ?L�ti _� _h���?} |�i T ThLUittc

�i U@? �?_ |�i LT|�4�4 _�tUL�?| u@U|Lh \ _�hiU|*) @t

_\

\
' �o_|� �>�7P

3�
7 j7_5 �

t
�2 � �>�7P

3�
7 �>7 _��

W? tL4i @TT*�U@|�L?tc |�i *L@_�?} Lu _\ L? 4�*|�T*i t�LU!t _�4@) Mi UL?t|@?| L�ih |�4i�

W? t�U� U@titc L?i U@? @}@�? UL?t|h�U| |�i _�tUL�?| u@U|Lh @?_ tL*�i uLh ML�?_t M) ETLtt�M*)

?�4ih�U@*� �?|i}h@|�L?c @�L�_�?} |�i tL*�|�L? Lu @ T@h|�@* _�gihi?|�@* i^�@|�L?�

2�



� �TT*�U@|�L?t

��� �*@U!�5U�L*it ��|� ?L �?|ih4i_�@|i |h@_�?}
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LT|�L? Th�U�?}� ì U@*U�*@|i ML�?_t L? @ |�hii�4L?|� �?_i U@** LT|�L?� ì �ti @ �ii!*)
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