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ì hiuih |L |�i h�}�| �@?_ t�_i Lu EH� @t |L|@* ?L4�?@* �?UL4i t Lu |�i �L�ti�L*_�

W? i^��*�Mh��4c @** �h4t< �?UL4i �t _�t|h�M�|i_ |L �L�ti�L*_tc tL |�@| t @*tL _i?L|it

?L4�?@* L�|T�|�

A�i �ht| Lh_ih UL?_�|�L?t uLh UL?t�4T|�L? @?_ *i�t�hi U@? Mi �h�||i? @t

�S
�

�
' �, Eb�

SE�� '
�

2

#
RME��

�

$
3>

t

�
E� � �� E�f�

Oihi �S @?_ �, @hi |�i 4@h}�?@* �|�*�|�it Lu UL?t�4T|�L? @?_ *i�t�hi� ,^�@|�L? Eb�

hiThiti?|t |�i t|@?_@h_ |h@_i�Lg Mi|�ii? UL?t�4T|�L? @?_ *i�t�hi� ,^�@|�L? E�f�

t�L�t |�i _i4@?_ uLh _L4it|�U }LL_ � @t @ u�?U|�L? Lu |�i hi*@|��i Th�Ui @?_ hi@*

�?UL4i� #i4@?_ uLh |�i 6Lhi�}? }LL_ � �t t�4�*@hc ��|� |�i Th�Ui RME�� hiT*@Ui_

M) R8 E��� � �t |�i L�ih@** UL?t�4ih Th�Ui �?_i c _i�?i_ @t

� '
�
�

2

] �

f
RME��

�3>_�n
�

2

] 2

�
R8 E��

�3>_�
��*E�3>�

E���
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|�@| ��|� �tL�i*@t|�U Thiuihi?Uit �ES� ' S�3�*E� � �� @}i?|t �@�i @ Thiuihi?Ui uLh

_L4it|�U ML?_t El� 	 f� ��i? |�i h@|i Lu hi*@|��i h�t! @�iht�L? � �t *@h}ih |�@?

L?i� l� �t 3ihL uLh *L}��|�*�|) @?_ TLt�|��i ��i? � 	 ���. 5�?Ui |�i h@|i Lu hi*@|��i

h�t!�@�iht�L? �t }i?ih@**) uL�?_ |L Mi *@h}ih |�@? L?ic �i ��** @tt�4i |�@| l� 	 f

�? 4Lt| Lu ��@| uL**L�t�

68Iru h{dpsoh/ zkhq eK A 3 dq lqfuhdvh lq u � u� udlvhv vhfrqg shulrg lqfrph lq wkh krph

frxqwu|/ zklfk orzhuv �uvw shulrg vdylqj1
69Dv fdq eh vhhq iurp wkh h{suhvvlrq ri 5 lq Dsshqgl{ H/ rqo| iru yhu| kljk ohyhov ri eK

frxog wkh lqfrph h�hfw grplqdwh1
6:Iru � 9@ 4 zh fdq rqo| suryh wkhvh dvvhuwlrqv derxw wkh vljq ri 6 iru wzr dqg wkuhh vwdwhv ri

wkh zruog/ exw qxphulfdoo| zh �qg lw wr krog iru dq| qxpehu ri vwdwhv1 Wkh uhdvrq zk| djhqwv pd|

kdyh d suhihuhqfh iru iruhljq erqgv zlwk uhjdugv wr pdujlqdo fkdqjhv lq dvvhw srvlwlrqv +zkhq

� ? 4, lv wkdw dq lqfuhdvh lq grphvwlf erqg kroglqjv uhgxfhv xqfhuwdlqw| derxw frqvxpswlrq

fkdqjhv +vhh +64,,/ zklfk uhgxfhv wkh ulvn0suhplxp rq iruhljq erqgv1

2S



�L4M�?�?} Eef� @?_ Ee��c |�i U�@?}i �? ?i| U@T�|@* �L�t g� �t i^�@* |L

_g� '
l�_q

� �l2l�
Ee2�

A�i �?|��|�L? Mi��?_ |��t i^�@|�L? MiUL4it U*i@h �? 6�}�hi �c ���U� }h@T��U@**)

�**�t|h@|it |�i i^��*�Mh��4� A�i �T�@h_ t*LT�?} *�?ic hiuihhi_ |L @t R�?|ih|i4TLh@*

@**LU@|�L?�c hiThiti?|t i^�@|�L? Eef�� A�i t*LTi �t }��i? M) l2� A�i _L�?�@h_

t*LT�?} *�?ic hiuihhi_ |L @t RTLh|uL*�L @**LU@|�L?�c hiThiti?|t i^�@|�L? Ee��� W|t

t*LTi �t }��i? M) l��

A�i �?Uhi@ti �? |�i _L4it|�U |�4i _�tUL�?| h@|i *i@_t |L @? �T�@h_ t��u| �? |�i

R�?|ih|i4TLh@* @**LU@|�L?� *�?i� A�i i |i?| Lu |��t t��u| �t }��i? M) l�_q� `�i?

|�i �?|ihit| _�gihi?|�@* �t �i*_ UL?t|@?|c |�i ?i| U@T�|@* L�|�L� �t 4i@t�hi_ M)

g��� ��| @| @? �?U�@?}i_ �?|ihit| _�gihi?|�@* |�i _i4@?_ uLh _L4it|�U ML?_t

�t *@h}ih |�@? |�i _i4@?_ uLh uLhi�}? ML?_t @t _L4it|�U @}i?|t Thiuih |L @**LU@|i

|�i�h �?Uhi@ti_ t@��?} |L _L4it|�U ML?_t� A�i �?|ihit| _�gihi?|�@* o� oW u@**t �?|�*

@? i^��*�Mh��4 �t hi@U�i_ @| TL�?| �� A�i *L�ih �?|ihit| _�gihi?|�@* *i@_t |L @

_iU*�?i �? _L4it|�U 4�?�t uLhi�}? t@��?}c hi_�U�?} |�i ?i| U@T�|@* L�|�L� |L g�2�

A�i t|hL?}ih |�i Thiuihi?Ui uLh _L4it|�U ML?_tc |�i t4@**ih |�i i^��*�Mh��4 ?i|

U@T�|@* L�|�L�� W? |�i i |hi4i U@ti Lu R�?�?�|i� Thiuihi?Ui uLh _L4it|�U ML?_tc

|�i i^��*�Mh��4 �L�*_ Mi @| TL�?| � @?_ ?i| U@T�|@* �L�t @hi 3ihL� A��t �t |�i

t|@?_@h_ U*Lti_ iUL?L4) hit�*|c ��ihi |�i _L4it|�U �?|ihit| h@|i _iUhi@tit i?L�}�

|L hi_�Ui |�i _it�hi_ �?Uhi@ti �? _L4it|�U t@��?} |L 3ihL�
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TLtt�M*i i |i?t�L?t |L |��t *�t|c @** Lu ���U� ��** @__ 4Lhi 4i@| |L |�i ML?it @?_

ThL��_i u�h|�ih �?t�}�|t�

�?L|�ih �4TLh|@?| LM�iU|��i Lu u�|�hi hiti@hU� �t |L i�@*�@|i �i*u@hi �4T*�U@�

|�L?t Lu _�gihi?| i U�@?}i h@|i t)t|i4t� ��?_i**<t E�bS�� UL?UiT| Lu @? LT|�4�4

U�hhi?U) @hi@ hi*�it u�?_@4i?|@**) L? ?L4�?@* h�}�_�|�it� 5L u@h igLh|t |L t|�_)

�i*u@hi �4T*�U@|�L?t Lu i U�@?}i h@|i hi}�4it �? @ }i?ih@* i^��*�Mh��4 uh@4i�Lh!

�@�i Mii? UL?_�U|i_ �?_ih |�i 4@�?|@�?i_ �)TL|�it�t Lu T�hU�@t�?} TL�ih T@h�|)�

A�i 4L_i* _i�i*LTi_ �? |��t T@Tihc �? ���U� Th�Ui h�}�_�|�it T*@) @ Ui?|h@* hL*ic

U@? ThL��_i @ }LL_ t|@h|�?} TL�?| uLh hi��t�|�?} |�i �i*u@hi ^�it|�L?�

6<Edffkhwwd dqg ydq Zlqfrrs +4<<:, �qg wkdw qhw fdslwdo �rzv whqg wr eh orzhu xqghu pruh

�h{leoh h{fkdqjh udwh uhjlphv1 Ed|rxpl +4<<3, vkrzv wkdw qhw fdslwdo �rzv duh vpdoohu gxulqj wkh

uhfhqw �rdwlqj h{fkdqjh udwh shulrg wkdq gxulqj wkh jrog vwdqgdug1 Lzdprwr dqg ydq Zlqfrrs

+4<<;, �qg wkdw qhw fdslwdo �rzv duh vpdoohu dfurvv frxqwulhv wkdq dfurvv uhjlrqv zlwklq d frxqwu|/

zklfk xvh wkh vdph prqh|1 Exw qrqh ri wkhvh uhvxowv frqwuro iru d odujh qxpehu ri rwkhu idfwruv

wkdw pd| d�hfw wkh vl}h ri fdslwdo �rzv1

2b



�TTi?_� �G �hLTLt�|�L? �

AL ThL�i �hLTLt�|�L? �c �i @TT*) @ �tiu�* hit�*| t|@|i_ �? wi44@ �G

wi44@ � wi| s E�c� W� Mi @ UL?|�?�L�t _�gihi?|�@M*i u�?U|�L?c @?_ @tt�4i @

t)44i|h�U _�t|h�M�|�L? uLh � @?_ �W� A�i? . s E�c�W�E� �� W� 	 E:�E'�f

��i? Ys

Y�
	 E:�E'� Ys

Y�W
;�c�W �? |�i h@?}i E�6�?c�6@%��

Oihi �6�? @?_ �6@% @hi |�i *L�it| @?_ ��}�it| TLtt�M*i �@*�it Lu |�i 4L?i)

t�TT*�it�

�hLLu wi44@ �

. s E�c� W�E� �� W� '
~[
5'�

�E5�sE�c� W�E� E5���WE5�� Ee��

�L?t�_ih @ tTiU��U t|@|i 5�� A�i t)44i|h) @tt�4T|�L? �4T*�it |�@| |�ihi �t @

t|@|i 52 E���U� 4@) Mi |�i t@4i t|@|i�c tL |�@| �E5�� ' �E52�c �E5�� ' �WE52�c

@?_ � E52� ' � WE5��� Wu 5� ' 52c |��t t|@|i _Lit ?L| @giU| |�i t�44@|�L? �?

Ee��� �L� @tt�4i Ys

Y�
	 Ys

Y�W
;�c�W 5 d�6�?c�6@%o @?_ 5� 9' 52� ì ��**
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