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UL?|h@U|t� ì �@�i tii? |�@| �? |@M*i D |�i �ht| TLL*�?}�`W� UL?|h@U| �t hL�}�*) @ t�@T

Mi|�ii? |�i N5 L? L?i t�_i @?_ |�i hit| Lu |�i �Lh*_ L? |�i L|�ih� A�i tiUL?_ �t @ t�@T

Mi|�ii? }hi@|ih�,�hLTi E�?U*�_�?} |�i �W5� L? |�i L?i t�_i @?_ |�i N5 @?_ 6@h ,@t|

L? |�i L|�ih� A�i tTiU��U@|�L? Lu |�iti TLL*�?}�`W� UL?|h@U|t ?ii_t |L Mi i T*Lhi_

u�h|�ih ��|� 4Lhi hiti@hU� L? it|�4@|�L? Lu �@h�@?Ui 4@|h�Uit�

2�



�L�?|h) #@|i O�}�it| #@|i wL�it|

}hL�|� h@|i }hL�|� h@|i

�@?@_@ �bS��.� Df�DI �bD��S� ���DI

�i �UL �b.��H� D��DI �bHf�bf ���HI

N5� �bDH�SH �D�HI �b.��H� S��I

�h@3�* �bSS�.S bH�.I �bHf�bf �S��I

W?_�@ �b.b�Hb e.�SI �bSe�.e �b�.I

a@T@? �bDb�Sb �D��HI �b.��H� 2.�fI

6h@?Ui �bDb�Sb Db�DI �b.e�He �e�DI

Bih4@?) �bDf�Sf b2�fI �b.��H� �D�bI

W|@*) �bDH�SH .f�SI �bHf�bf 2��fI

Nk �bS��.� ���fI �b.��H� �f�SI

A@M*i �G O�}�it| @?_ wL�it| |i?�)i@h }hL�|� h@|it Lu hi@* Tih U@T�|@ B#� uLh UL�?|h�it

��|� _@|@ uLh @** )i@ht �? |�i t@4T*i Tih�L_�

�L�?|h) �bbf B#� L̀h*_ �LT�*@|�L?

�? �bHD _L**@ht 5�@hi

��f�� �? I ��f.

�@?@_@ e�D. 2�H� 2�S2

�i �UL e�DD 2�H2 H�eS

N5� eD�H 2H��H 2e�b

�h@3�* D�.S ��D. �e�.

W?_�@ H�Hb D�D� H���

a@T@? �H�� ����2 �2��

6h@?Ui .�H� e�HD D�S2

Bih4@?) H�b2 D�D� S��D

W|@*) .�2� e�eH D�.D

Nk .�eH e�Se D�.2

���?@ 2S�� �S��� ���

�W5 �D�. b�.� 2H�H

5�4 �S� �ff ��2

A@M*i 2G B#�c �Lh*_ t�@hi �? L�|T�| @?_ TLT�*@|�L?t �? �bbf�

22



�L�?|h) N?UL?t|� I ?L?t)t� N?UL?t|� �L?t|� I ?L?t)t� �L?t|�

V@h� V@h� ?L?t)t� V@h� V@h� V@h� ?L?t)t� V@h�

��f22 ��f22 ��f2D ��f2D

�@?@_@ .��S HH�f2 S��f ��D� DS�ee ��bH

�i �UL .�2D SH��H e�be ��eH HS�H� ��f2

N5� �.b eb�HS �Hb �D2 Df�.2 �.b

�h@3�* Se�b b��eD Sf�. D�D. bS�fe D��D

W?_�@ 2S�D SD��2 �.�� ���� He��� ���2

a@T@? bH. �f�f� bH�H DS�� .e��2 e��S

6h@?Ui �e�� S�f� 2�fS �f�� SD��. S�.�

Bih4@?) He�2 SH�ef D.�S ���e Se�2b H�S�

W|@*) 2b�2 2.�ee H�f� H�.H .��fD S�2e

Nk e��2 .��bb ��2f b�e� Se�be S���

���?@ ��. Sb��2 H���

�W5 e��e S.�S� 2H�f

A@M*i �G V@h�@?Ui Lu |�i Thiti?| �@*�i Lu B#�<t @?_ |�i |L|@* I Lu �@h�@?Ui ���U� �t

?L?t)t|i4@|�U @?_ |L|@* �@h�@?Ui ���U� �t ?L?t)t|i4@|�U uLh |�i �?UL?t|h@�?i_ �@h�@?Ui

4@|h� @?_ |�i UL?t|h@�?i_ �@h�@?Ui 4@|h� �

2�



�L�?|h) ��� ^�� ,55%A55 ��2 ^2� ,55%A55 ,55%A55

�i�}�|t TLt�|�L?t Mi?i�| �i�}�|t TLt�|�L?t Mi?i�| |L|@* Mi?��|

��f3�f ��fb I Lu j2 ��f3�f ��fH I Lu j2 I Lu j2

�@?@_@ f�H2 �f�2f DD�ff e�f� ���fb �S�De HH�f2

�i �UL f�22 �f�fe 2�Sf ��b. ���fe �e�.H SH��H

N5� D�2S ����e e.�e2 ��fS 2�.S 2�f� eb�HS

�h@3�* f�fD �f�ff f�ff H�SH �.��H .b�D� b��eD

W?_�@ �f�.D f�2� �D�bb ��f� f�2� f��. SD��2

a@T@? ���bH f�D2 2�.D ���fD H��2 S�SH �f�f�

6h@?Ui �f��f f�fb 2�2. ���D f�f� f�ff S�f�

Bih4@?) �2�2b f�Sf e2�bf e�ef ���Sf ��fS SH�ef

W|@*) �f�H2 f�22 �S�HD 2�bf f��S f�ee 2.�ee

Nk f�2S �f�fD S�H� ��Sf �f�DS .�2D .��bb

A@M*i eG N?UL?t|h@�?i_ �@h�@?Ui 4@|h� c |i? UL�?|h�itc �f�)i@h UL?|h@U|t

Qrwhv = Zhljkwv Dmq/ q @ 4> 5/ lv iudfwlrq ri frxqwu| m ghwuhqghg JGS sdlg dv sduw ri glylghqg

rq rqh vhfxulw| q> srvlwlrq tqm/ q @ 4> 5/ lv wrwdo qxpehu ri vhfxulwlhv q wkh wkhru| suhglfwv zloo

eh rzqhg lq frxqwu| m> HVV2WVV lv h{sodlqhg vxp ri vtxduhv ryhu wrwdo vxp ri vtxduhv1 Wkh odvw

froxpq lv wkh wrwdo HVV2WVV li doo qlqh frqwudfwv zhuh frqvwuxfwhg1 Vrxufh= Fdofxodwlrqv e| dxwkruv

xvlqj gdwd 4<8304<<3 irup Vxpphuv dqg Khvwrq +4<<4,> vhh wh{w1

2e



�L�?|h) ��� ^�� ,55%A55 ��2 ^2� ,55%A55 ,55%A55

�i�}�|t TLt�|�L?t Mi?i�| �i�}�|t TLt�|�L?t Mi?i�| |L|@* Mi?��|

��f3�� ��f�f I Lu j2 ��f3�� ��f�f I Lu j2 I Lu j2

�@?@_@ �f�2e �f��D �e��� f�Df f�fS f�be DS�ee

�i �UL �f��2 �f��S .�2f f�De f�f� f�2D HS�H�

N5� ���H �e��2 eH�2f �f�Sf f�b� 2��. Df�.2

�h@3�* �f��H �f�fe f�2b f�SD �f�fS f�S� bS�fe

W?_�@ �f�DS f��b ���Se f�D� f�fe f��f He���

a@T@? �f�bf ���H 2e�.e �f�S� f�be �D�S� .e��2

6h@?Ui �f�ee f��2 ���f ���D �f�Sf �e�bf SD��.

Bih4@?) �f�eH f��b 2�.S ��D� �f�.� �b�bH Se�2b

W|@*) �f�eD f��e 2�2f ��2. �f�De �2�H� .��fD

Nk �f�e� f��f f�b. ��2b �f�DS �2�Hb Se�be

���?@ ���2H 2�fS �S�D� ���S. ��.D 2S��� Sb��2

�W5 �f�Sf f�eb D�.2 2��S ���2e �S�b� S.�S�

A@M*i DG �L?t|h@�?i_ �@h�@?Ui 4@|h� c |�i*�i UL�?|h�itc ef�)i@h UL?|h@U|t

Qrwhv = Zhljkwv Dmq/ q @ 4> 5/ lv iudfwlrq ri frxqwu| m ghwuhqghg JGS sdlg dv sduw ri glylghqg

rq rqh vhfxulw| q> srvlwlrq tqm/ q @ 4> 5/ lv wrwdo qxpehu ri vhfxulwlhv q wkh wkhru| suhglfwv zloo eh

rzqhg lq frxqwu| m> HVV2WVV lv h{sodlqhg vxp ri vtxduhv ryhu wrwdo vxp ri vtxduhv1 Wkh odvw froxpq

lv wkh wrwdo HVV2WVV li doo hohyhq frqwudfwv zhuh frqvwuxfwhg1 Vrxufh= Fdofxodwlrqv e| dxwkruv xvlqj

gdwd 4<8304<<3 irup Vxpphuv dqg Khvwrq +4<<4,> vhh wh{w1

2D



+iuihi?Uit

�|�@?@tL�*�tc 5|iu@?Lc R,tt@)t �? +�t! 5�@h�?}c #ih��@|��it #it�}?c @?_ �@UhLiUL�

?L4�U �L*�U)c� �?T�M*�t�i_ ���# _�ttih|@|�L?c v@*i N?��iht�|)c �bbD�

�|�@?@tL�*�tc 5|iu@?Lc @?_ +LMih| a� 5��**ihc RA�i 5�}?��U@?Ui Lu |�i �@h!i| �Lh|uL�

*�Lc� +i��i� Lu 6�?@?U�@* 5|�_�itc ��E2�G�f��2bc 2fff�

�|�@?@tL�*�tc 5|iu@?Lc @?_ +LMih| a� 5��**ihc R L̀h*_ W?UL4i �L4TL?i?|tG �i@t�h�?}

@?_ , T*L�|�?} +�t!�5�@h�?} �TTLh|�?�|�itc��4ih�U@? ,UL?L4�U +i��i�c 5iT|i4�

Mihc 2ff��

�|�@?@tL�*�tc 5|iu@?Lc @?_ ,h�U �@? `�?ULLTc RBhL�|� N?Uih|@�?|) @?_ +�t!t�@h�?}c�

aL�h?@* Lu �L?i|@h) ,UL?L4�Utc eDGe..�DfDc 2fff�

�|�@?@tL�*�tc 5|iu@?Lc @?_ ,h�U �@? `�?ULLTc R+�t!t�@h�?} `�|��? N5 5|@|itG `�@|

_L 6�?@?U�@* �@h!i|t @?_ 6�tU@* 6i_ih@*�t4 �UUL4T*�t�c� +i��i� Lu ,UL?L4�Ut

@?_ 5|@|�t|�Utc uLh|�UL4�?}c 2ff��

�L*ic O@hL*_ w� @?_ �@�h�Ui �Mt|ui*_c R�L44L_�|) |h@_i @?_ �?|ih?@|�L?@* h�t!t�@h�

�?}G OL� 4�U� _L �?@?U�@* 4@h!i|t 4@||ihqc� aL�h?@* Lu �L?i|@h) ,UL?L4�Utc

2HG��2ec �bb��

�hitt�ic �Li*c 5|@|�t|�Ut uLh 5T@|�@* #@|@c `�*i)�W?|ihtU�i?Uic �i� vLh!c �bb��

��?)c ��@h*it a�c RA�i +L*i Lu w�^��_�|) �? u�|�hit �@h!i| W??L�@|�L?c� A�i +i��i�

Lu 6�?@?U�@* 5|�_�itc SGD.�.Hc �bb��

#@��tc 5|i�i?c @?_ �@�* `�**i?c R�UU�T@|�L?�wi�i* W?UL4i 5�LU!t @?_ �tti| +i|�h?G

A�i�h �L�@h�@?Ui @?_ W4T*�U@|�L? uLh �Lh|uL*�L ��L�Uic� ��,+ L̀h!�?} �@Tih

�L� .bfDc 5iT|i4Mih 2fff�

#i�@?}ic B@Mh�i**ic @?_ B�) w@+L^�ic R�T|�4@*�|) Lu W?UL4T*i|i �@h!i|tc� aL�h?@*

Lu ,UL?L4�U A�iLh)c SDG2�H��2c �bbD

#��ic #@hhi**c @?_ �@||�i� �� a@U!tL?c R�T|�4@* W??L�@|�L? Lu 6�|�hit �L?|h@U|tc�

+i��i� Lu 6�?@?U�@* 5|�_�itc 2G2.D�2bSc �bHb�

wi��tc k@hi? k�c R`�) #L 5|LU!t @?_ �L?t�4T|�L? W4T*) 5�U� #�gihi?| B@�?t

uhL4 W?|ih?@|�L?@* +�t! 5�@h�?}qc� aL�h?@* Lu W?|ih?@|�L?@* ,UL?L4�Utc D2E��G��

�Dc 2fff�

2S



5��**ihc +LMih| a�c�@UhL �@h!i|tG �hi@|�?} W?t|�|�|�L?t uLh �@?@}�?} 5LU�i|)<t w@h}it|

,UL?L4�U +�t!tc � uLh_ N?��iht�|) �hittc � uLh_c �bb�@�

5��**ihc +LMih| a�c R�i@t�h�?} �tti| V@*�it uLh �@t� 5i||*i4i?| �? #ih��@|��i �@h!i|tG

Oi_L?�U +iTi@|i_ �i@t�hit W?_�Uit @?_ �ihTi|�@* 6�|�hitc� aL�h?@* Lu 6�?@?Uic

a�*)c �bb�M�

5��**ihc +LMih| a�c @?_ 5|iu@?L �|�@?@tL�*�tc R L̀h*_ W?UL4i �L4TL?i?|tG �i@t�h�?}

@?_ , T*L�|�?} W?|ih?@|�L?@* +�t! 5�@h�?} �TTLh|�?�|�itc� ��,+ L̀h!�?} �@Tih

�L� DfbDc �bbD�

5�44ihtc +LMih|c @?_ �*@? Oit|L?c RA�i �i?? L̀h*_ A@M*i E�@h! D�G �? , T@?_i_

5i| Lu W?|ih?@|�L?@* �L4T@h�tL?tc� "�@h|ih*) aL�h?@* Lu ,UL?L4�Utc �fSG��e�c

�bb��

Ait@hc w�?_@ w�c R,�@*�@|�?} |�i }@�?t uhL4 �?|ih?@|�L?@* h�t!t�@h�?}c��@h?i}�i�+LU�it|ih

�L?uihi?Ui 5ih�it L? ��M*�U �L*�U)c e2GbD��e�c �bbD�
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