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ì |@!i |�i tT@Ui Lu ui@t�M*i @U|�L?t uLh |�i 4@?@}ih |L Mi dfc 7@o uLh tL4i 7@ 	 �� A�i

u�?U|�L?t RE�� @?_ SE�� uLh |�i 4@?@}ih @hi ML|� @tt�4i_ |L �@�i *�?i@h uLh4tG RE@� ' @c @?_

SE@� ' &@c ��ihi & : f� 6�h|�ihc �i ��** @tt�4i |�@| & 	 uM�u2� E`�|�L�| |��t hit|h�U|�L?c

|�i UL?|�?�@|�L? uhL4 u MiUL4it |h���@* t�?Ui �| ��** Mi �?ThL�|@M*i uLh |�i Th�?U�T@* |L i�ih

Lgih @ TLt�|��i T@)Lg |L |�i 4@?@}ih�� 6�?@**)c �? |�i �?|ihit|t Lu @?@*)|�U@* t�4T*�U�|)c �i

��** @tt�4i |�@| Mu 	 �( |��t t�4T*��it T@)Lgt �? |�i @?@*)t�t��2

e���� ,^��*�Mh��4 �?_ih �hi��L44�|4i?|

wi| k Mi }��i?� A�i?c |�i 4@?@}ih<t |ih4�?@* T@)Lgt @| |�i uL�h ?L_it @hi }��i? M) E��D��

A�ihiuLhic @| |�i ?L_i Mc |�i 4@?@}ih<t @U|�L? @
�

�t _i|ih4�?i_ @t |�i tL*�|�L? |L

4@ 
@Mdfc7@o

d@ � kEM2 � �� n E�� @� � f� &@o�

W| �t �44i_�@|i |�@| @
�

@?_ |�i 4@?@}ih<t UL?|�?�@|�L? �|�*�|) L
�

uhL4 M @hi }��i? M)

@
�

'

�
fc �u kEM2 � �� 	 &

7@c L|�ih��ti
Ee���

L
�

'

�
fc �u kEM2 � �� 	 &

7@kEM2 � ��� &7@c L|�ih��ti
Ee�2�

�| uc hi}@h_*itt Lu |�i U�L�Ui Lu kc |�i UL?|�?�@|�L? T@)Lgt uLh |�i 4@?@}ih @hi @*�@)t

3ihL� W| uL**L�t |h���@**) |�@| @
,

@?_ L
,

@hi }��i? M)

@
,

' L
,

' f� Ee���

6�?@**)c @| |�i �?�|�@* ?L_ic |�i 4@?@}ih tL*�it 4@ 
@Mdfc7@o i@L�

nE��@�L
,

�&@j� A�i LT|�4@*

|�4i�f @U|�L?c |�ihiuLhic �t

@ '

�
fc �u L

�

� L
,

	 &

7@c L|�ih��ti
Ee�e�

45Rqh dgglwlrqdo srlqw lv lpsruwdqw1 D irupdo prgho ri wkh vruw ghvfulehg khuh fdqqrw glvwlqjxlvk ehwzhhq

qhz lvvxhv ri rswlrqv dqg uhvhwwlqj ri h{lvwlqj rswlrqv1 Lw lv wkhuhiruh lpsolflw lq wkh uhpdlqghu ri wklv sdshu

wkdw qr qhz rswlrqv duh lvvxhg dw wlph w @ 41 Wklv lv frqvlvwhqw zlwk wkh �qglqj lq Euhqqhu/ Vxqgdudp/ dqg

\hupdfn +4<<;, wkdw uhvhwwlqj grhv qrw dsshdu wr eh d vxevwlwxwh iru wkh judqwlqj ri qhz rswlrqv1



�T|�4@*�|) Lu +iti||�?} 5|LU! �T|�L?t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �D

, Thitt�L?t Ee����Ee�e� 4@!i U*i@h |�i U�L�Uit u@U�?} |�i Th�?U�T@*� Wu |�i Th�?U�T@* ti|t k

tL |�@| EL
�

� L
,

� 	 &c |�i? uhL4 Ee�e�c |�i ?L_i M �t ?i�ih hi@U�i_c tL uhL4 Ee���c |�i �?@*

L�|UL4i �t u2 ��|� Uih|@�?|)� A��tc UL?|�?}i?| L? |��t U@tic |�i Th�?U�T@*<t Mit| U�L�Ui �t |L

ti| k ' fc ���U� ThL��_it @? �?�|�@* i TiU|i_ �|�*�|) |L |�i Th�?U�T@* Lu u2�

�? |�i L|�ih �@?_c t�TTLti |�i Th�?U�T@* ti|t k tL |�@| L
�

� L
,

� &� 5�?Ui & : f @?_

L
,

' fc |��t U@? �@TTi? L?*) �u L
�

: fc tL L
�

4�t| Mi }��i? M) |�i tiUL?_ �@*�i �? Ee�2�c ��i�c

L
�

' 7@kEM2 � ��� &7@� A�ihiuLhic EL
�

� L
,

� � & �L*_t �u @?_ L?*) �u

k � &E� n 7@�

7@EM2 � ��
� Ee�D�

W? @__�|�L?c Ee�2� �4T*�it |�@| uLh L
�

|L Mi }��i? M) 7@kEM2 � �� � &7@c k 4�t| @*tL t@|�tu)

kEM2��� � &� �L�c �| �t i��_i?|*) �? |�i Th�?U�T@*<t �?|ihit| |L �@�ik @t t4@** @t TLtt�M*i� �?

i@t) U@*U�*@|�L? t�L�t |�@| |�i *i@t| �@*�i Lu k |�@| t@|�t�it ML|� Lu |�i hi^��hi_ �?i^�@*�|�it

�t ��i? i^�@*�|) �L*_t �? Ee�D�� 6Lh |��t �@*�i Lu kc @ u�h|�ih UL4T�|@|�L? t�L�t |�@| |�i

Th�?U�T@*<t �?�|�@* i TiU|i_ �|�*�|) �t }��i? M) d7@2M2 n 7@E�� 7@�Mu n E�� 7@�u2 � &7@E� n 7@�o�

A��t �t *@h}ih |�@? u2 �uc @?_ L?*) �uc E7@M n u�EM � u� � &E� n 7@�� ��| |��t *@t| �?i^�@*�|)

@*�@)t �L*_tc t�?Ui & 	 Mu� u2 M) @tt�4T|�L?c @?_ M : u�

AL t�4 �Tc |�ihiuLhic |�i i^��*�Mh��4 �?_ih Thi�UL44�|4i?| �@t |�i uL**L��?} �@*�it uLh

k @?_ |�i Th�?U�T@*<t �?�|�@* i TiU|i_ �|�*�|) T G

k '
&E� n 7@�

7@EM2 � ��
� Ee�S�

T ' 7@2M2 n 7@E�� 7@�Mun E�� 7@�u2 � &7@E� n 7@�� Ee�.�

W? |��t i^��*�Mh��4c |�i 4@?@}ih |@!it |�i @U|�L? 7@ @| |�i �?�|�@* ?L_i @?_ @| |�i ?L_i Mc

M�| UL?|�?�it ��|� @
,

' f �u |�i ?L_i u �t hi@U�i_�

e���2 A�i 5�Tih�Lh�|) Lu +i�?Ui?|���3@|�L?

N?_ih Thi�UL44�|4i?|c |�i UL?|�?�@|�L? �@*�i uhL4 u �@t u2 uLh |�i Th�?U�T@* @?_ 3ihL

uLh |�i 4@?@}ih� Wu hiti||�?} �t TLtt�M*ic �L�i�ihc |�i Th�?U�T@* ��** Mi @M*i |L �?_�Ui @

Mi||ih @U|�L? uLh |�i 4@?@}ih� 5TiU��U@**)c ?L|i |�@| �u |�i Th�?U�T@* hiti|t M) Lgih�?} q ?i�

@|�|�i�4L?i) LT|�L?tc |�i 4@?@}ih<t LT|�4@* @U|�L? @
,

�? |�i UL?|�?�@|�L? uhL4 u �t

@
,

'

�
fc �u qEuM � u� 	 &

7@c L|�ih��ti

W| �t i��_i?| |�@| |�i LT|�4@* hiti| UL?|h@U| �t i�|�ih q ' f Lh q ' &*EuM � u�� Wu

q ' f E��i�c |�i Th�?U�T@* _Lit ?L| hiti|�c |�i? |�i Th�?U�T@*<t UL?|�?�@|�L? �|�*�|) uhL4 u �tc



�T|�4@*�|) Lu +iti||�?} 5|LU! �T|�L?t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �S

Lu UL�htic T
,

' u2� �? |�i L|�ih �@?_c �u q ' &*EuM �u�c �i �@�i @
,

' 7@c tL |�i Th�?U�T@*<t

UL?|�?�@|�L? �|�*�|) �t

T
,

' 7@uM n E�� 7@�u2 � &7@� Ee�H�

A��t ^�@?|�|) �t }hi@|ih |�@? u2 �?_ih L�h @tt�4T|�L? |�@| uM�u2 : &� A��tc �| �t LT|�4@*

uLh |�i Th�?U�T@* |L hiti| @| u E�? T@h|�U�*@hc M) ti||�?} q ' &*EuM �u��c @?_ |��t hit�*|t �?

|�i UL?|�?�@|�L? �@*�i Ee�H� uLh |�i Th�?U�T@*� A�i UL?|�?�@|�L? �@*�i L
,

uLh |�i 4@?@}ih �t

L
,

' 7@qEuM � u�� &7@ ' f� Ee�b�

�Mtih�i |�i �4TLh|@?| TL�?| |�@| |�i 4@?@}ih<t UL?|�?�@|�L? �|�*�|) uhL4 u �? |��t U@ti �t

|�i t@4i @t ��|�L�| hiti||�?}� A��t 4i@?t |�@| LT|�4@* hiti||�?} @| u �@t ?L uii_M@U! igiU|

L? |�i 4@?@}ih<t �ht|�Tih�L_ @U|�L?�

�L�c �i �@�i tii? |�@| |�i LT|�4@* �?�|�@* Lgih ��i? |�ihi �t ?L hiti||�?} �t }��i? M)

k '
&E� n 7@�

7@EM2 � ��
� Ee��f�

5�TTLti |�i Th�?U�T@* �ihi |L 4@!i |�i �?�|�@* Lgih Ee��f� ��i? hiti||�?} �t Tih4�||i_� ì ��**
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Wklv wdeoh ghvfulehv wkh vwuxfwxuh ri htxloleulxp sd|r�v dqg dfwlrqv xqghu erwk suh0

frpplwphqw dqg uhvhwwlqj xqghu wkh vshfl�fdwlrqv ri Vhfwlrq :161 Wkh edvh sdudphwhuv

duh �{hg dw K @ 4=53/ O @ 3=;66/ dqg �d @ 3=<1 Wkh sdudphwhuv � dqg t ghqrwh/ uhvshf0

wlyho|/ wkh gluhfwlrqdo lpsdfw ri edfnjurxqg qrlvh/ dqg wkh phdvxuh ri pdqdjhuldo lq�xhqfh

wr edfnjurxqg qrlvh lq jhqhudwlqj rxwfrphv1 Wkh frvw sdudphwhu lv wdnhq wr eh n @ 3=351

Wkh vxevfulswv U dqg F uhihu wr _uhlqfhqwlyl}dwlrq% dqg _suh0frpplwphqw/% uhvshfwlyho|> Y

dqg X duh/ uhvshfwlyho|/ wkh sulqflsdo*v dqg pdqdjhu*v h{shfwhg xwlolwlhv lq htxloleulxp> � lv

wkh vl}h ri lqlwldo rswlrq dzdug> dqg � lv wkh vl}h ri wkh uhvhw dzdug xqghu uhlqfhqwlyl}dwlrq1

Wkh �uvw sdqho lq wkh wdeoh frqvlghuv htxloleulxp rxwfrphv zkhq � @ 3=98 iru d udqjh ri

ydoxhv ri t1 Wkh vhfrqg sdqho suhvhqwv wkh gl�huhqfh +Y
-

�Y
�

, iru udqjhv ri ydoxhv ri erwk

� dqg t1

Htxloleulxp Rxwfrphv= � @ 3=98

t 31683 31733 31783 31833 31883 31933 31983

Y
-

415;3 41595 41576 41557 41537 414;5 4148;

Y
�

415:7 41589 4156< 41555 41538 414;; 414:4

X
-

31367 3136: 31374 31379 31385 3138< 3139;

X
�

3134: 3134< 31354 31356 31359 31363 31367

�
-

31483 31497 314;4 31534 31559 3158: 315<;

�
�

31439 31448 31458 3146; 31486 314:6 314<;

� 314;8 31533 3154; 31573 3159: 31633 31676

Y
-

� Y
�

tq� 31683 31783 31883 31983 31:83 31;83 31<83

3168 31364 31356 31348 31339 �3=335 �3=33< �3=34:

3173 31364 31356 31348 31339 �3=336 �3=344 �3=34<

3178 31364 31355 31346 31337 �3=337 �3=346 �3=355

3183 3135< 31353 31344 31335 �3=33: �3=349 �3=358

3188 3135: 3134; 3133; �3=334 �3=344 �3=353 �3=363

3193 31356 31347 31337 �3=339 �3=349 �3=358 �3=368

3198 3134; 3133; �3=335 �3=345 �3=355 �3=365 �3=375
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ì @*tL t�L� |�@| |�i ?@|�hi Lu |�i |h@_i�Lgt �i t|�_) �t itti?|�@**) �?U�@?}i_ �u �i

i |i?_ |�i 4L_i* |L @**L� i�|�ih T@h|) |L ti�ih |�i hi*@|�L?t��T �? |�i �?|ih�4� 6�?@**)c �i @*tL

i @4�?i @ UL44L?*)�U�|i_ _iui?ti Lu hiti||�?} @t ?iUitt�|@|i_ M) @ _iU*�?i �? t�@hi Th�Uit _�i

|L Ru@U|Lht Mi)L?_ |�i 4@?@}ih<t UL?|hL*�� ì �?_ |�@| @*|�L�}� hiti||�?} 4@) UL?|�?�i |L
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