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Devwudfw

Lq wklv sdshu zh vwxg| wkh ghwhuplqdqwv ri wkh orqj whup |lhog

vsuhdg ehwzhhq Lwdoldq dqg Jhupdq jryhuqphqw erqgv xvlqj gdlo|

revhuydwlrqv iru d shulrg 4 Mdqxdu| 4<<80 5; Rfwrehu 4<<:1 Zh

vsolw wrwdo vsuhdg lqwr wzr pdlq idfwruv= dq h{fkdqjh udwh idfwru/

wkdw zh dssur{lpdwh e| d gl�huhqwldo rq vzds frqwudfwv +vdph

pdwxulw|, dqg d ghidxow ulvn idfwru/ wkdw zh frqvlghu dv d uhvlg0

xdo1 Xvlqj frlqwhjudwlrq dqdo|vlv zh whvw li wkh lqwhuhvw udwhv sdu0

lw| frqglwlrq krogv lq wkh shulrg frqvlghuhg dqg dovr vwxg| wkh

g|qdplf dgmxvwphqw ri wrwdo vsuhdg dqg lwv frpsrqhqwv xvlqj lp0

sxovh uhvsrqvh dqdo|vlv1 Wkh pdlq uhvxow lv wkdw dq xqfryhuhg

sdulw| frqglwlrq fdqqrw eh uhmhfwhg lq wkh vdpsoh rqo| li wkh uh0

odwlrqvkls lv dxjphqwhg e| wkh Jhupdq vkruw whup lqwhuhvw udwh1

Lpsxovh uhvsrqvh dqdo|vlv vkrzv wkdw wklv odwwhu yduldeoh shupd0

qhqwo| d�hfwv wkh ghidxow ulvn1 Wkh pdlq frqfoxvlrq lv wkdw wkh

uhgxfwlrq ri wkh wrwdo vsuhdg lq wkh shulrg vwxglhg zdv gxh erwk wr

fuhglelolw| jdlqv dqg wr idyrudeoh g|qdplfv lq wkh Jhupdq lqwhuhvw

udwh1

� Zh duh lqghewhg wr Pdulr Iruql iru wkh xvxdo khosixo frpphqwv1 Zh duh dovr

judwhixo wr Qxq}lr Fdssxfflr/ Plfkdho Hkupdqq/ Pdvvlploldqr Pdufhoolqr dqg dq

dqrq|prxv uhihuhh iru xvhixo vxjjhvwlrqv1 Zh wkdqn Dqguhd Odqgl dqg Frvlpr

Pxvlhoor +Surphwhld, iru surylglqj xv zlwk wkh gdwd1 Eduedud Slvwruhvl wkdqnv wkh

Hxurshdq Xqlyhuvlw| Lqvwlwxwh iru krvslwdolw| dqg �qdqfldo vxssruw1 H0pdlo dgguhvv=

slvwruhvCgdwdfrpp1lxh1lw/ gdpdwrCeulgjh1gllpd1xqlvd1lw1
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gl�huhqw frxqwulhv1 Lq wklv sdshu zh xvh wkh ohvv vrsklvwlfdwhg phdvxuh iru wkh ghidxow

ulvn dv lq Edqfd g*Lwdold/ vlqfh wklv vkrxog qrw ohdg wr vxevwdqwldo glvwruwlrq1 Wkh
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vkrz wkh qhjoljhdeoh uroh ri wkh uhvwulfwhg frqvwdqw lq wkh frlqwhjudwlqj yhfwru1 Wkh

uhvxowv duh dydlodeoh rq uhtxhvw1

�



#@|@ @hi _@�*) LMtih�@|�L?t uLh @ Tih�L_ � a@?�@h) �bbDc 2H �U|LMih

�bb. Lu |�i uL**L��?} �@h�@M*itG

K|R�f+ G �?|ihit| h@|i L? �f )i@ht W|@*�@? BL�ih?4i?| ML?_t E�A�

_i?L4�?@|i_ �? w�h@t�

K�?_�f+ G �?|ihit| h@|i L? �f )i@ht Bih4@? BL�ih?4i?| ML?_t

E�N�# _i?L4�?@|i_ �? #��@h!t�

,�|�f+ G �?|ihit| h@|i L? t�@T UL?|h@U| E,�hLWAw�

_6�f+ G �?|ihit| h@|i L? t�@T UL?|h@U| E,�hL#,��

,�|�6 G �?|ihit| h@|i L? ��4L?|�t W|@*�@? ML?_ E,�hLWAw�

_6�6 G �?|ihit| h@|i L? ��4L?|�t Bih4@? ML?_t E,�hL#,��

7Ro�f+ ' K|R�f+ � K�?_�f+

7�Ro�f+ ' ,�|�f+ � _6�f+

� �i|�L_L*L}) @?_ hit�*|t

� ?@|�h@* uh@4i�Lh! uLh |it|�?} |�i �?|ihit| h@|i T@h�|) UL?_�|�L? @t @?

i^��*�Mh��4 UL?_�|�L? _�i |L |�i _i}hii Lu �?|i}h@|�L? Lu |�i �@h�@M*i �t

}��i? M) �@ �4�4 w�!i*��LL_ �hLUi_�hi _i�i*LTi_ M) aL�@?ti? E�bb��

|L �?�it|�}@|i UL�?|i}h@|�L? ThLTih|�it Lu |�i _@|@� A�i UL�?|i}h@|�L?

|it|�?} ThLUi_�hi @TTi@*t |L |�i u@U| |�@| _i��@|�L?t uhL4 i^��*�Mh��4

UL?_�|�L?Et� uLh |�L Lh 4Lhi �@h�@M*itc ���U� @hi ?L?t|@|�L?@h) E�i hi�

|�h? L? |��t _i�?�|�L? *@|ih�c ��i? |@!i? M) |�i4ti*�itc t�L�*_ Mi t|@�

|�L?@h)� A�i �?|��|�L? �t |�@| iUL?L4�U uLhUit t�L�*_ @�L�_ Tiht�t|i?|

*L?} h�? _i��@|�L?Et� uhL4 i^��*�Mh��4 UL?_�|�L?Et�c @*|�L�}� t�}?��U@?|

t�Lh| h�? _i��@|�L?Et� � |�@| �t |h@?t�|Lh) M�| |�@| UL�*_ Mi *L?} *@t|�?} �

4@) Mi LMtih�i_� �? �4T*�U@|�L? �t |�@|c ���*i �?_���_�@* �?|ihit| h@|it

4@) �@?_ih i |i?t��i*)c Uih|@�? }hL�Tt Lu t�U� tih�it t�L�*_ ?L| _��ih}i

uhL4 L?i |L @?L|�ih �? |�i *L?} h�?� A�i iUL?L4�U UL�?|ihT@h| Lu |��t

t|@|�t|�U@* _i�?�|�L?c �t |�@| �?|ihit| h@|it i ��M�| UL?t�_ih@M*i �L*@|�*�

�|) @?_ Tiht�t|i?Ui |L @ ?@|�L?@* @?_ �?|ih?@|�L?@* t�LU!t hiThiti?|�?}

U�@?}it �? _L4it|�U @?_ �?|ih?@|�L?@* TL*�U�it @?_ �?@?Ui UL?_�|�L?tc

e



�L�i�ih |�i T@h�|) UL?_�|�L? �? �?|ih?@|�L?@* �?@?U�@* 4@h!i|t t�L�*_

i?t�hi |�@| |�i �?_���_�@* h@|it _L ?L| �@?_ih @hM�|h@h�*) u@h�

��� �L�?|i}h@|�L? @?@*)t�t

�L� �i �**�t|h@|i |�i M@t�U iUL?L4i|h�U |LL*t �ti_� 5�TTLti |�@| @ E?���

�iU|Lh f| U@? Mi hiThiti?|i_ @t @ ?L?t|@|�L?@h) T|��Lh_ih �iU|Lh @�|Lhi�

}hitt�L?G

f| ' >n��f|3� n ���n�Rf|3R n �| E��

��ihi �| � EfcP��c_i|P� 9' f� �?) V�+ Lu |��t uLh4 U@? Mi

i^���@*i?|*) �h�||i? @t

f| ' >n x�{f|3� n ���n xR3�{f|3Rn� n Kf|3� n �| Ee�

��ihi

xr ' �E�rn� n ���n�R� uLh r ' �c 2c ���c R� �

K ' �� n ���n�R

5�M|h@U|�?}f|3�uhL4 ML|� t�_it Lu Ee� ThL_�Uit |�i uL**L��?} V,��

EViU|Lh ,hhLh �LhhiU|�L? �L_i*�

{f|3� ' >n x�{f|3� n ���n xR3�{f|3Rn� n�f|3� n �| ED�

��ihi

� ' K� U ' �EU ��� � �����R�

D



A�i h@?! o Lu |�i � 4@|h� U@? @| 4Lt| Mi i^�@* |L |�i ?�4Mih

Lu �@h�@M*it �?U*�_i_ �? |�i 4L_i*c |�@| �t ?� Wu o ' ?c |�i �iU|Lh f

�t �?|i}h@|i_ Lu Lh_ih 3ihLc ��i�i t|@|�L?@h)� Wu o 	 ?c �| _i|ih4�?it |�i

?�4Mih Lu UL�?|i}h@|�?} �iU|Lht EhiThiti?|�?} o *L?} h�? hi*@|�L?t��Tt

@4L?} ? �@h�@M*it� �? |�i V�+ 4L_i* i T*@�?�?} f� W? |��t U@ti |�i

� 4@|h� U@? Mi _iUL4TLti_ @t � ' kq� ��ihi q � �t @ Eo � ?� 4@|h� 

Lu UL�?|i}h@|�?} �iU|Lht @?_ k �t @ E? � o� 4@|h� Lu |�i @_��t|4i?|

ULi�U�i?|t |L |�i *L?} h�? hi*@|�L?t��Tt� Wu |�i h@?! �t i^�@* |L 3ihL |�i

�@h�@M*it @hi ?L| UL�?|i}h@|i_ @?_ @ V�+ �? *i�i*t @t �? E�� _Lit ?L|

i �t|�

6Lh i @4T*ic �u |�i T@h�|) UL?_�|�L? E2� �L*_tc �i i TiU| |L �?_

L?i UL�?|i}h@|�?} hi*@|�L?t��T Mi|�ii? 7R E_i�?i_ M) K|R�f+�K�?_�f+�

@?_ .o E_i�?i_ M) ,�|�f+�_6�f+� ��|� |�i T@h|�U�*@h uLh4 q ' E�c���

Lh i^���@*i?|*) L?i UL�?|i}h@|�?} hi*@|�L?t��T Mi|�ii? |�i uL�h �@h�@M*itG

K|R�f+c K�?_�f+c ,�|�f+c _6�f+ ��|� |�i T@h|�U�*@h uLh4 q ' E�c��c��c ���

��2 W?|hL_�U|�L? |L |�i �_i?|��U@|�L? @?_ W+6 @?@*)�

t�t

W? |�i iUL?L4i|h�U i ihU�ti �i Thiti?| �? |�i ?i | tiU|�L? �i @*tL TihuLh4

�4T�*ti hitTL?ti @?@*)t�t EW+6�c |�@| �t |�i t|�_) Lu |�i _)?@4�U @_��t|�

4i?| Lu i@U� �@h�@M*i |L t�LU!t� AL |��t @�4 �i �4T*i4i?| �_i?|�u)�?}

hit|h�U|�L?t L? 4L_i* Ee�c |�@| U@? Mi UL?t�_ihi_ @t |�i hi_�Ui_ uLh4 Lu

@ }i?ih@* _)?@4�U t|h�U|�h@* 4L_i*c |L hiUL�ih t|h�U|�h@* _�t|�hM@?Uit

uhL4 hi_�Ui_ uLh4 _�t|�hM@?Uit�

A�i @�|Lhi}hitt��i hiThiti?|@|�L? Lu Ee� �t }��i? M)G

�Eu�f| ' �| ES�

�) �?�ih|�?} �Eu� �i }i| |�i Ehi_�Ui_ uLh4� 4L��?} @�ih@}i hiT�

hiti?|@|�L?G

{f| ' .Eu��| E.�

S



6Lh |�i hiThiti?|@|�L? ES� @?_ E.� |�i uL**L��?} UL?_�|�L?t �L*_

�| � EfcP��c_i|P� 9' f

.Ef� ' U?

�Ef� ' U?

.Eu� ' U n.�un.2u
2 n ���

�Eu� ' U ���u��2u
2 ���u

� � �����Ru
R

�L� �i @tt�4i |�@| {f| �@t |�i uL**L��?} t|h�U|�h@* 4L��?} @��

ih@}i hiThiti?|@|�L?

{f| ' �Eu�0|

��ihi 0| � EfcP0�� A�i �??L�@|�L?t �| Lu |�i hi_�Ui_ uLh4 @hi @t�

t�4i_ |L Mi *�?i@h UL4M�?@|�L?t Lu |�i t|h�U|�h@* _�t|�hM@?Uit 0|c ��i�

�| ' 70| uLh tL4i E?� ?�u�** h@?! 4@|h� 7�

Oi?Uic |�i uL**L��?} hi*@|�L? �L*_t

7P07
�

' P�

5�?Ui P� U@? Mi it|�4@|i_ uhL4 |�i hi_�Ui_ uLh4c |�i ThLM*i4 Lu

|�i �_i?|��U@|�L? hi*@|it |L |�i UL?_�|�L?t �?_ih ���U� |�i t|h�U|�h@*

T@h@4i|iht �? 7P07
�

U@? Mi hiUL�ihi_ uhL4 P��

.



A�i t|h�U|�h@* 4L_i*c ��i�i |�i ULi�U�i?|t Lu �Eu� ��** Mi �_i?|��i_

�?|hL_�U�?} i?L�}� hit|h�U|�L?t |L _i|ih4�?i 7 �?�^�i*)� A�i Lh|�L?Lh�

4@*�|) Lu |�i �@h�@?Ui�UL�@h�@?Ui 4@|h� P0 ' U ThL��_it ?E? n ��*2

?L? *�?i@h hit|h�U|�L?t L? |�i i*i4i?|t Lu 7� AL ��t|��_i?|�u) |�i 4L_i*c

�i ?ii_ ?E? � ��*2 @__�|�L?@* hit|h�U|�L?t� 5�?Ui �Eu� ' .Eu�7c�i

U@? U�LLti _�gihi?| �_i?|��U@|�L? t|h@|i}�itc uLh i @4T*iG E�� Thi�tTiU�u)

|�hii Lu |�i T@h@4i|iht Lu |�i UL?|i4TLh@?iL�t 4@|h� 7 Et�Lh| h�?

hit|h�U|�L?t�2c E��� Thi�tTiU�u) T@h|�U�*@h *L?} h�? hi*@|�L?t��Tt Mi|�ii?

|�i �@h�@M*it |L UL?t|h@�?| |�i 4@|h� Lu *L?} h�? 4�*|�T*�iht �E�� }��i?

|�@| @*tL |�i hi*@|�L? �E�� ' .E��7 �L*_t E*L?} h�? hit|h�U|�L?t�c E����

Thi�tTiU�u) @ 4� Lu *L?} h�? @?_ t�Lh| h�? hit|h�U|�L?tc E��� U�LLti |�i

t|@?_@h_ ��L*it!� �_i?|��U@|�L? |�@| �4T*) |�i UL?|i4TLh@?iL�t igiU|t

�? |�i 4L_i* @hi |h�@?}�*@hc ���*i *@}}i_ _)?@4�Ut @hi �?hit|h�U|i_�� ì
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