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dowhuqdwlyhv dw glvwdqfh q�4@5 iurp wkh qxoo k|srwkhvlv1 Krzhyhu wkh qxoo dv|pswrwlf glvwulexwlrq ri wkh whvw vwdwlvwlf

zlwk d �{hg k lv qr orqjhu wkh vwdqgdug qrupdo/ lq idfw/ lw lv dq lq�qlwh vxp ri zhljkwhg lqghshqghqw fkl0vtxduhg+4,
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sdudphwhu ydoxhv revhuyhg lq rxu vlpxodwlrq vwxglhv1
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duh ri vpdoohu rughu wkdq kg dqg fdq eh ljqruhg1
9Zh vkrz ehorz wkdw e| xvlqj vl}h0dgmxvwhg fulwlfdo ydoxhv rqh fdq uhgxfh wkh vl}h glvwruwlrq wr pdjqlwxgh ohvv

wkdq rughu q��1
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ì 4@!i �ti Lu |�i uL**L��?} ThLTLt�|�L?�

�iNVNt�|�NA ��G wi| 8 @?_ C Mi |�L t�}?i_ 4i@t�hit ��|� 6L�h�ih |h@?tuLh4t � @?_ �c ��ihi

�Ef� ' �c ���*i � �t UL?|�?�L�t*) _�gihi?|�@M*i ��|� �Ef� ' � @?_ ��Ef� ' f� 5�TTLti @*tL |�@| C

�t _�gihi?|�@M*i @?_
U m%mmC�E%�m_% 	 4� A�i?c uLh @** % @?_ @** A : fc |�ihi �t @ UL?t|@?| 6 t�U�

|�@|

m8 E%��CE%�m � �

Z

] A

3A

������Er�� �Er�

r

����� _rn 2e6

ZA
�

A�i tL�U@**i_ t4LL|��?} *i44@ �t ThL�i_ �? ��@||@U�@h)@ @?_ +@L E�b.Sc wi44@ �2�� @?_ wi44@

�2�2�� 6Lh L�h @TT*�U@|�L? �i �_i?|�u) C ��|� h8?2 dLh h@|�ih |�i ULhhitTL?_�?} ,_}i�Lh|� 4i@t�hi

M@ti_ L? |�i U�4�*@?|t Lu L?oc ��i�

h8?2E%� ' xE%�� �E%�

+
y�M2E%�

S?"�
n��yeM�E%� n y

2
�MDE%�

.2?"2

,
c

��ihi M�E%� @hi |�i Oih4�|i TL*)?L4�@*tc i�}� M2E%� ' %2� �c @?_ 8 ��|� |�i _�t|h�M�|�L? u�?U|�L?
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U ?"2 *L}?
f

�����?Er�3h�?Er�r

���� _r � U ?"�%2 %*L}?
f

�����?Er�3h�?Er�r

���� _rnU ?"�
?"�%2 %*L}?

����?Er�
r

��� _rnU ?"2 *L}?
?"�

����?Er�
r

��� _rnU"
?"�

���� h�?Er�r

���� _r
' U� n U2 n U� n Ue�

6Lh *@h}i r �i hi*) L? Uh�_i ML�?_t uLh |�i 4@}?�|�_i Lu m�?Er�mc ���U� �L*_ ��i? r �t !iT| @| @

_�t|@?Ui uhL4 |�i Lh�}�?� ��h ThLLu |iU�?�^�i �? |��t uL**L�t U*Lti*) |�@| �ti_ �? �@**@ih|c a@?tti?

@?_ Vih@hMihi!i E�bHf�� A�i *@t| �?|i}h@*c Uec �t JE?3"2� MiU@�ti Lu |�i uLh4 Lu |�i ,_}i�Lh|�

U�@h@U|ih�t|�U u�?U|�L? h�?� A�i 4@�? _��U�*|) �ihi �t �? it|@M*�t��?} ��@| �@TTi?t ��i? r �t �ih)

t4@**�

ì �ht| it|@M*�t� |�i Mi�@��L�h Lu |�i U�@h@U|ih�t|�U u�?U|�L? uLh *@h}i �@*�it Lu �|t @h}�4i?|c ��i�

U�� wi|

M�� '
�

?�_*2

?[
�'�n�

����g��c � ' �c � � � c �c

��ihi S 	 �E?� 	 ? �t @? �?|i}ihc @?_

L�3�c6 '
�

?�_*2

�3�[
�'�

6[
�'�n�

����g��

uLh �?|i}iht �c6 � ?c ��|� L? ' L?3�c?� �L|i |�@|

2�



L�c? � L�3�c� '
�

?�_*2

;?=
�[
�'�

?[
�'�n�

����g�� �
�3�[
�'�

�[
�'�n�

����g��

<@>
'

�[
�'�

M�� �
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