
5A��O�5AW� �wB ��#,w5c ��+k,A 5A+N�AN+, ��#
��AW��wWAv:

5�M�h ��@||LT@_�)@) @?_ ��ihL BL||@h_�88

`���# bb��D

Fruuhvsrqghqfh wr V1 Fkdwwrsdgk|d|= Xqlyhuvlw| ri Dolfdqwh1 Idfxowdg gh FF1HH1 | HH1/

Ghsduwdphqwr gh Ixqgdphqwrv gho Dq�dolvlv Hfrq�rplfr/Fwud1 Vdq Ylfhqwh gho Udvshlj/ v2q1

369<3/ Who1= .67<98<36733 Id{= .67<98<36;<; H0pdlo= vxeluCphuolq1idh1xd1hv1

Hglwru= Lqvwlwxwr Ydohqfldqr gh Lqyhvwljdflrqhv Hfrq�rplfdv/ v1d1

Iluvw Hglwlrq Vhswhpehu 4<<<

Ghs�rvlwr Ohjdo= Y0543504<<<

LYLH zrunlqj sdshuv r�hu lq dgydqfh wkh uhvxowv ri hfrqrplf uhvhdufk xqghu zd| lq ru0

ghu wr hqfrxudjh d glvfxvvlrq surfhvv ehiruh vhqglqj wkhp wr vflhqwl�f mrxuqdov iru wkhlu �qdo

sxeolfdwlrq1
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wkdw lv wkh frqwhqw ri Ohppd 41 Vlplodu frqvlghudwlrqv dsso| wr wkh rwkhu uhvxowv suhvhqwhg lq wkh sd0
shu1 Lq sduwlfxodu/ Wkhruhp 4 krogv hyhq li lqgl�huhqfh vhwv kdyh xqerxqghg fxuydwxuh +_nlqnv%, zkloh
Wkhruhp 5 ehorz krogv hyhq li wkh| kdyh }hur fxuydwxuh +_�dw% vhjphqwv,1

48Gh�qlwlrq 7 vshfl�hv wkh zd| lq zklfk wkh whup �
�>k

+n,/ iru n @ 5NKO+4. �V,,/ lv rewdlqhg iurp wkh

vroxwlrq wr wkh rswlpl}dwlrq sureohp idfhg e| djhqw +�> k, dw sulfhv +s�+�,> +s�+�3,,�35�.,> vlploduo| iru
���>k+�n, lq Wkhruhp 51 Ohppd 4 vkrzv wkdw/ xqghu wkh dvvxpswlrqv ri wkh wkhruhpv/ wkh wzr fxuydwxuh
frqglwlrqv krog iru hdfk djhqw1
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53D suhflvh vwxg| ri wkh uhodwlrqvkls ehwzhhq wkh uhvxowv lq ^57` dqg wklv sdshu lv gl�fxow khuh vlqfh
wkh vwuxfwxuh ri wkh hfrqrp| frqvlghuhg lq ^57` lv udwkhu gl�huhqw iurp wkh rqh h{dplqhg khuh/ dqg vr
lv wkh h�flhqf| qrwlrq1 Wkh suhflvh uhodwlrqvkls ehwzhhq rxu fkdudfwhul}dwlrq ri wkh frqglwlrqv iru FSR
dqg wkh frqglwlrqv iru VRVG0h�flhqf| ghulyhg lq ^57` lv jlyhq lq Fkdwwrsdgk|d| ^;`/ zkhuh wkh fxuuhqw
dqdo|vlv lv dssolhg wr wkh fdvh lq zklfk xqfhuwdlqw| lv ghvfulehg e| d �owhuhg suredelolw| vsdfh lqvwhdg
ri d gdwh0hyhqw vwuxfwxuh1 Uhvxowv dqdorjrxv wr Wkhruhpv 4 dqg 5 ri wklv sdshu duh vkrzq wr krog zlwk
wkh zhljkwv uhsodfhg e| d vhtxhqfh ri ghqvlwlhv> wkh fulwhulrq lq ^57` lv rewdlqhg zkhq wkh ghqvlwlhv duh
uhvwulfwhg wr wdnh wkh ydoxh rqh hyhu|zkhuh1 Wklv vxjjhvwv wkdw VRVG h�flhqf| lv pxfk zhdnhu wkdq
FSR vlqfh wkh sdwk vxpv frxog glyhujh xqghu wkh fulwhulrq lq ^57` hyhq wkrxjk d vxevhw ri wkh vxpv duh
xqlirupo| erxqghg iru ghqvlwlhv zklfk duh qrw lghqwlfdoo| htxdo wr rqh/ lqglfdwlqj wkdw FSR lpsuryhphqwv
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ì ��** @tt�4i �ihi |�@| |�i �?Uih|@�?|) �? |�i i?��hL?4i?| �t }i?ih@|i_ M) |�i
hi@*�3@|�L?t Lu @ |�4i �L4L}i?iL�t �@h!L� ThLUitt ��|� � i_ �?�|i t|@|i tT@Ui V E��ihi
rV ' 7�� A�i t|h�U|�hi Lu |�i _@|i�i�i?| |hii �?_�Ui_ M) @** TLtt�M*i hi@*�3@|�L?t Lu |�i
�@h!L� ThLUitt uhL4 @? �?�|�@* _@|i | ' f �t @t uL**L�t� A�i �?�|�@* ?L_i jf �t @? i*i4i?|
Lu V( ti| P� G' ijfj�Vc @?_ �|ih@|��i*) P| G' P|3��V uLh | ' 2c �c � � �� W? |��t uh@4i�Lh!
@ ?L_i j| U@? Mi �_i?|��i_ ��|� |�i t|h�?} Ejfc r�c r2c � � � c r|�c ��ihi r� 5 V _i?L|it |�i
hi@*�3@|�L? Lu |�i �@h!L� ThLUitt @| _@|i � c � ' �c � � � c | Ejf �t |�i? |�i hi@*�3@|�L? @| |�i
�?�|�@* _@|i��2� A�i _@|i i�i?| |hii Kjf |��t �?_�Ui_ �@t @| i�ih) ?L_i |�i t@4i ?�4Mih
Lu t�UUittLhtc r7Ej� ' 7 uLh @** jc @?_ rP| ' 7|�

6Lh t|@|�L?@h) i^��*�Mh�@ |L i �t| @__�|�L?@* UL?_�|�L?t @hi ?ii_i_� ì ��** @tt�4i
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5|iT �G ì UL4T*i|i |�i ThLLu M) t�L��?} |�@| |�i @**LU@|�L? }i?ih@|i_ M) |�i @ML�i
tTiU��U@|�L? Lu |�i |h@?tuiht �t �4ThL��?}� ì t�L� |�@| |�i �?i^�@*�|) �? |�i ML�?_i_
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��)@}@h���i*i_ d�o @?_ BL||@h_� d�eo� ì ThL��_i �ihi @ T@h|*) _�gihi?| @h}�4i?| ���U�
4Lhi U*Lti*) T@h@**i*t |�i L?it Lu |�i hit�*|t Lu |�i i@h*�ih tiU|�L?t�

5�?Ui ' �t t|h�U|*) TLt�|��ic M) �ihhL?<t A�iLhi4 �i !?L� |�ihi i �t|t @ �iU|Lh % 5
-7

nnc n % n' � t�U� |�@| '% ' bE'�%� 5�?Ui bE'� : �c �i �@�i |�i? '% : %c ��i�S
r�M4 ^rr�%r� � %r : f uLh @** r 5 V�
#i�?i 74 G' 4@ rM4 c�MM 74rc�E2gME�n7��c ��ihi 74rc�E2gME�n7�� �t �i** _i�?i_ @?_

TLt�|��i M) �tt�4T|�L? � @?_ wi44@ �( k G' 4�?rM4 i
S

r�M4 ^rr�%r��%rjc q G' k
744@ rM4 %2r

�

�L|i |�@| k : f @?_ kq ' 74q24@ rM4 %2r� �L?t�_ih�?} ?i | |�i �iU|Lh q% �i tii |�@|S
r�M4 ^rr�Eq%r��� Eq%r� � q4�?rM4 i

S
r� ^rr�%r� � %rj '

' kq ' 74q24@ rM7 %
2
r

,
S

r�M4 ^rr�Eq%r��� Eq%r� � 74Eq%r�
2 uLh @** r 5 V

,
[
r�M4

RWEj�^rr�Eq%r��� ERWEj�q%r� � 74
ERWEj�q%r�

2

RWEj�
uLh @** r 5 V E�S�

#i�?i 	%Er�c r( rc ��� G' %WEr�c r( rc ��� n �q%r�c 	%Er( rc ��� G' %WEr( rc ��� � �q%r uLh tL4i
�� @?_ uLh rc r� 5 Vc ��ihi � 5 Efc �o �t t��|@M*) U�Lti?�� tL |�@| 	%Erc ��� 5 -�n7

nn @?_

n 	%Erc ��� � %WErc ��� n� 2gME� n 7� uLh @** r 5 V� 5i| 	%Erc �� ' %WErc �� uLh @** � 9' ���
5Lc �i �@�i UL?t|h�U|i_ @ ui@t�M*i t|@|�L?@h) @**LU@|�L? uLh ���U�c hiU@**�?} @}@�? |�@|
ERWEjfc r�c � � � c r|3�c r�rM4� ' ERWEjfc r�c � � � c r|3��^

W
r|3�r

�rM4� @?_ �t�?} E�S�c �i tii |�@|S
rM4 R

WEjfc r�c � � � c r|3�c r�d	%Erc r|3�( r|3�c ���� %WErc r|3�( r|3�c ���on
RWEjfc r�c � � � c r|3��d	%Er|3�( r|3�c ���� %WEr|3�( r|3�c ���o �

� 74 ERWEjfcr� cuuucr|3��d	%Er|3� (r|3�c���3%WEr|3�(r|3� c���o�2

RWEjf cr�cuuucr|3��
uLh @** Ejfc r�c � � � c r|3��c |

��i� |�i ML�?_i_ B@�tt�@? U�h�@|�hi UL?_�|�L? �t t@|�t�i_ uLh |�i 4i4Miht Lu }i?ih@|�L?t
MLh? @| @?) | @giU|i_ M) |�i |h@?tuih� �L|�?} |�@| |�i �?�|�@* L*_ ELu |)Ti ��� hiUi��i @

64Vlqfh {�+v> �k, 5 U4.V
.. / wklv lv dozd|v srvvleoh1

�.



TLt�|��i |h@?tuihc �i UL?U*�_i |�@| |�i @*|ih?@|��i t|@|�L?@h) @**LU@|�L? 	% �t �?_ii_ ���
�4ThL��?}�

�+��6 �6 AO,�+,� D
A�i hit�*| uL**L�t M) @ u@�h*) �44i_�@|i hiuLh4�*@|�L? Lu |�i @h}�4i?| Lu |�i ThLLut

Lu A�iLhi4t � @?_ 2 ��ihi |�i hiuLh4�*@|�L? hi�iU|t |�i ?i� uLh4 Lu |�i B@�tt�@?
U�h�@|�hi UL?_�|�L?t uLh |�i iUL?L4) ��|� UL4T*i|i tTL| 4@h!i|t @?_ ML?_t� A�ihi �t
L?*) L?i i |h@ T�iUi Lu @h}�4i?| �? |�i ThLLu Lu t��U�i?U) ���U� �i ?ii_ |L @__�

�L|i |�@| �u |�i ?L?��@?�t��?} B@�tt�@? U�h�@|�hi UL?_�|�L? �L*_t uLh @** @}i?|t @| @
}��i? ?L_ic M) |@!�?} @�ih@}it @UhLtt @}i?|t �i }i|G

[
�

�
�

M

7>Ej�c jc ��

E
S

j�Mjn 7>Ej�c jc ���
B2Ej

�c jc ��
�
� �B�Ej� n 4

EB�Ej��
2

n 7REj� n
� E�.�

5�?Ui ML|� 7>Ej�c jc �� @?_ B2Ej
�c jc �� @hi ?L??i}@|��ic uLh @** Ej�c jc ��c �i @*tL �@�iG

M
�[

�

�

M

7>Ej�c jc ��

E
S

j�Mjn 7>Ej�c jc ���

��[
�

�

M
B2Ej

�c jc ��
�
�
[
�

�
�

M

7>Ej�c jc ��

E
S

j�Mjn 7>Ej�c jc ���
B2Ej

�c jc ��
�
�

Oi?Ui |�i �?i^�@*�|) �? E�.� U@? @*tL Mi hi�h�||i? @t

M7>Ej��B2Ej
�c j� � �B�Ej� n 4

EB�Ej��2

n 7REj� n
�

A�i @ML�i i Thitt�L? �t |�i t@4ic i UiT| uLh |�i u@U| |�@| M7>Ej�� @TTi@ht �?t|i@_ Lu
�

bK�jEj��
c @t UL?_�|�L? Ee� LM|@�?i_ �? |�i ThLLu Lu A�iLhi4 �� A�i hit| Lu |�i @h}�4i?|

U@? |�i? ThLUii_ @t �? |�i ThLLu Lu A�iLhi4 �c t�4T*) M) hiT*@U�?} �
bK�jEj��

��|� M7>Ej���

�H



+,6,+,��,5
�� 5� +� ��)@}@h� @?_ #� �i*i_c #L4�?@?| hLL| U�@h@U|ih�3@|�L? Lu �@hi|L LT|�4@*�|) @?_
|�i i �t|i?Ui Lu LT|�4@* 4L?i|@h) i^��*�Mh�@ �? t|LU�@t|�U �wB 4L_i*tc a� ,UL?� A�iLh)
De E�bb��c Sb�H��
2� v� �@*@t!L @?_ k� 5�i**c A�i L�ih*@TT�?} }i?ih@|�L?t 4L_i* WG A�i U@ti Lu T�hi
i U�@?}i ��|�L�| 4L?i)c a� ,UL?� A�iLh) 2� E�bHf�c 2H���fS�
�� w� �� �i?�i?�t|ic � UL4T*i|i U�@h@U|ih�3@|�L? Lu i�U�i?U) uLh @ }i?ih@* U@T�|@* @UU��
4�*@|�L? 4L_i*c a� ,UL?� A�iLh) �2 E�b.S�c �2D���.�
e� �� �Ltic �@hi|L LT|�4@*�|) @?_ i�U�i?| U@T�|@* @UU�4�*@|�L?c N?��iht�|) Lu +LU�it|ih
#�tU�tt�L? �@Tih .e�e�
D� a� w� ��h!ic W?@U|��i |h@?tuih TL*�U�it @?_ i�U�i?U) �? }i?ih@* L�ih*@TT�?} }i?ih@|�L?t
iUL?L4�itc a� �@|�� ,UL?� �S E�bH.�c 2f��222�
S� #� �@ttc �? U@T�|@* L�ih@UU�4�*@|�L? �? |�i @}}hi}@|��i ?iLU*@tt�U@* 4L_i* Lu iUL?L4�U
}hL�|�G � UL4T*i|i U�@h@U|ih�3@|�L?c a� ,UL?� A�iLh) e E�b.2�c 2ff�22��
.� #� �@ttc +� Bhii?c @?_ 5� 5Ti@hc 5|@|�L?@h) i^��*�Mh�@ ��|� �?UL4T*i|i 4@h!i|t @?_
L�ih*@TT�?} }i?ih@|�L?tc W?|� ,UL?� +i�� �� E�bb2�c ebD�D�2�
H� 5� ��@||LT@_�)@)c �T|�4@*�|) �? t|LU�@t|�U �wB iUL?L4�it ��|� @ UL?|�?��4 Lu t|@|itc
N?��iht�|) Lu �*�U@?|i ��4iL� E�bbb��
b� B� #iMhi�c RA�i A�iLh) Lu V@*�ic� `�*i)c �i� vLh!c �bDb�
�f� a� w� #LLMc R5|LU�@t|�U �hLUittitc� aL�? `�*i) @?_ 5L?tc �i� vLh!c �bD��
��� a� #�||@ @?_ O� �� �L*i4@hU�@!�tc �tti| 4@h!i|t @?_ i^��*�Mh��4 ThLUittitc +i��
,UL?� 5|�_� D. E�bbf�c 22b�2De�
�2� a� #� Bi@?@!LT*Lt @?_ O� �� �L*i4@hU�@!�tc ��ih*@TT�?} }i?ih@|�L?tc �? RO@?_MLL!
Lu �@|�i4@|�U@* ,UL?L4�Ut� VL* WV E`� O�*_i?Mh@?_ @?_ O� 5L??i?tU�i�?c ,_t��c TT�
�HbH��bSfc �Lh|� OL**@?_c �i� vLh!c �bb��
��� �� BL||@h_�c 5|@|�L?@h) 4L?i|@h) i^��*�Mh�@ �? L�ih*@TT�?} }i?ih@|�L?t 4L_i*t ��|�
�?UL4T*i|i 4@h!i|tc a� ,UL?� A�iLh) .� E�bbS�c .D�Hb�
�e� �� BL||@h_�c �L?t|h@�?i_ i�U�i?U) Lu t|@|�L?@h) 4L?i|@h) i^��*�Mh�@ �? L�ih*@TT�?}
}i?ih@|�L?t 4L_i*t ��|� �?UL4T*i|i 4@h!i|tc ��4iL� E�bbS��
�D� +� �� OLh? @?_ �� +� aL�?tL?c R�@|h� �?@*)t�tc� �@4Mh�_}i N?��iht�|) �hittc
�@4Mh�_}ic �bHD�
�S� +� ,� w�U@tc ah�c , TiU|@|�L?t @?_ |�i ?i�|h@*�|) Lu 4L?i)c a� ,UL?� A�iLh) e E�b.2�c
�f���2e�
�.� +� �@?�i**�c , �t|i?Ui @?_ LT|�4@*�|) Lu U�hhi?U) i^��*�Mh��4 �? t|LU�@t|�U L�ih*@T�
T�?} }i?ih@|�L?t 4L_i*tG A�i T�hi i?_L�4i?| U@tic a� ,UL?� A�iLh) D� E�bbf�c 2SH�2be�
�H� �� �@t��L*i**c RA�i A�iLh) Lu Bi?ih@* ,UL?L4�U ,^��*�Mh��4G � #�gihi?|�@M*i
�TThL@U�c� �@4Mh�_}i N?��iht�|) �hittc �@4Mh�_}ic �bHD�
�b� A� a� ��i?U�c �T|�4@*�|)c |�i �?|ih@U|�L? Lu tTL| @?_ u�|�hit 4@h!i|tc @?_ |�i
?L?�?i�|h@*�|) Lu 4L?i) �? |�i w�U@t 4L_i*c a� ,UL?� A�iLh) �D E�b..�c �2D��ee�
2f� �� �!�?L @?_ W� ~�*U�@c �? |�i i�U�i?U) Lu @ UL4Ti|�|��i i^��*�Mh��4 �? �?�?�|i
�Lh�3L? 4L?i|@h) iUL?L4�itc +i�� ,UL?� 5|�_� e2 E�bHf�c .b.�Hf.�
2�� #� �i*i_c W?uLh4@|�L?@* _��iht�|) L�ih |�4i @?_ |�i LT|�4@*�|) Lu 4L?i|@h) i^��*�Mh�@c
a� ,UL?� A�iLh) 2H E�bH2�c 2DD�2.e�
22� +� +@_?ihc , �t|i?Ui Lu i^��*�Mh��4 Lu T*@?tc Th�Uitc @?_ Th�Ui i TiU|@|�L?t �? @
ti^�i?Ui Lu 4@h!i|tc ,UL?L4i|h�U@ ef E�b.2�c 2Hb��f��

�b



2�� 5� 5Ti@hc +@|�L?@* i TiU|@|�L?t �? |�i L�ih*@TT�?} }i?ih@|�L?t 4L_i*c a� ,UL?� A�iLh)
�D E�bHD�c 2D��2.D�
2e� W� ~�*U�@c ��@h@U|ih�3�?} i�U�i?U) �? t|LU�@t|�U L�ih*@TT�?} }i?ih@|�L?t 4L_i*tc a�
,UL?� A�iLh) DD E�bb��c ���S�

ef


