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Devwudfw

Zh ghyhors d frpshqvdwlqj yduldwlrq +FY, phdvxuh ri lqglylgxdo zhoiduh
fkdqjh iurp uhirupv ri vrfldo vhfxulw| vfkhphv1 Zlwklq d udqgrp xwlolw|
iudphzrun iru prgholqj wkh lqglylgxdo uhwluhphqw ghflvlrq +h1j1 wkh %rswlrq
ydoxh% ru g|qdplf surjudplqj prghov,/ wklv phdvxuh wdnhv wkh lqglylgxdo
wlplqj ri uhwluhphqw dv d uhvsrqvh wr wkh uhirup lqwr dffrxqw1 Lq wkh hp0
slulfdo sduw ri wkh sdshu dq rswlrq ydoxh prgho lv hvwlpdwhg xvlqj Vzhglvk
sdqho gdwd1 Wklv prgho lv wkhq xvhg wr vlpxodwh wkh h�hfw ri d k|srwkhwlfdo
uhirup ri Vzhghq*v lqfrph vhfxulw| v|vwhp zkhuh holjlelolw| wr shqvlrqv duh
ghod|hg e| wkuhh |hduv1 Wkh lqglylgxdo zhoiduh phdvxuh lv xvhg wr dvvhvv
wkh ryhudoo zhoiduh fkdqjh dv zhoo dv wkh glvwulexwlrqdo h�hfwv1

�Zh wkdqn Dodq Dxhuedfk/ Gdqlho PfIdgghq/ Hg Sdophu/ Gdylg Zlvh dv zhoo dv sduwlflsdqwv
rq vhplqduv dw Xqlyhuvlw| ri Fdoliruqld Ehunhoh|/ QEHU Vxpphu Lqvwlwxwh 5334/ d Frqihuhqfh
rq Vrfldo Lqvxudqfh dqg Shqvlrqv Uhvhdufk lq Ddukxv/ wkh Uhvhdufk Lqvwlwxwh ri Lqgxvwuldo Hfr0
qrplfv lq Vwrfnkrop/ dqg Xssvdod Xqlyhuvlw| iru frpphqwv dqg vxjjhvwlrqv1 Dqghuv Nduovwu�rp
dfnqrzohgjhv �qdqfldo vxssruw iurp Ur|do Lqvwlwxwh ri Whfkqrorj| dqg I�ruhqlqjvvsduedqnhq1
P�duwhq Sdoph dfnqrzohgjhv �qdqfldo vxssruw iurp wkh Vzhglvk Frxqflo iru Vrfldo Uhvhdufk1
Wkh xvxdo glvfodlphu dssolhv1

|V|vwhpv Dqdo|vlv dqg Hfrqrplfv/ Ur|do Lqvwlwxwh ri Whfkqrorj|/ VH0433 77 Vwrfnkrop/
Vzhghq1 H0pdlo= dqghuvnClqiud1nwk1vh1

}Vwrfnkrop Vfkrro ri Hfrqrplfv/ Er{ 9834/ VH0446 ;6 Vwrfnkrop/ Vzhghq1 H0pdlo=
Pduwhq1SdophCkkv1vh1

{Qdwlrqdo Vrfldo Lqvxudqfh Erdug/ VH0436 84 Vwrfnkrop/ Vzhghq1 H0pdlo=
Lqjhpdu1VyhqvvrqCuiy1vid1vh1
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2��� �T|�L? V@*�i �? @ +@?_L4 N|�*�|) �L_i*

` i �ti @ h@?_L4 �|�*�|) uLh4�*@|�L? M@ti_ L? |�i 5|LU! @?_ ` �ti E�bbf� LT|�L?

�@*�i 4L_i*� A�i i TiU|i_ �|�*�|) �? Tih�L_ | Lu hi|�h�?} @| @}i oc �t _i�?i_ @t

T E|c o� '
o3�[
r'|

L` Et|r( w� n
4@ @}e[
r'o

L- E�|or( w� c E2���

��ihi t|r �t i TiU|i_ ?i| �?UL4i MiuLhi hi|�hi4i?| �? Tih�L_ r @| |�4i |( �|or �t

i TiU|i_ ?i| �?UL4i @u|ih hi|�hi4i?| �? Tih�L_ r @| |�4i | �u |�i �?_���_�@* hi|�hit

@| @}i o( w �t @ �iU|Lh Lu tLU�L�iUL?L4�U �@h�@M*it( L` E�� @?_ L- E�� 4i@t�hit

|�i �?_���_�@*<t �|�*�|) Lu �?UL4i @**L��?} uLh _�gihi?| �?_���_�@* �@*�@|�L?t Lu

�?UL4i _iTi?_�?} L? �u |�i �?UL4i �t hiUi��i_ MiuLhi Lh @u|ih hi|�hi4i?|c ��i�c |�i

_�gihi?Ui Mi|�ii? |�iti u�?U|�L?t hi� iU|t |�i �|�*�|) Lu *i�t�hi�

S



` i ��** �ti @ *�?i@h uLh4�*@|�L? Lu |�i �?_�hiU| �|�*�|) u�?U|�L?G

T E|c o� ' k`

o3�[
r'|

qr3|t|rR Er m |� n k-

4@ @}e[
r'o

qr3|�|orR Er m |� n ��|o%|o

' k`
ht|o n k-

h�|o n ��|o%|oc E2�2�

��ihi R Er m |� �t t�h���@* ThLM@M�*�|) UL?_�|�L?@* L? t�h���@* @| @}i |( q �t |�i

t�M�iU|��i _�tUL�?| h@|i( %|o �t @ �iU|Lh Lu tLU�L�iUL?L4�U U�@h@U|ih�t|�Ut @?_ �|o @

T@h@4i|ih �iU|Lh� ` i @**L� |�i �?_���_�@* |L �@�i _�gihi?| 4@h}�?@* �@*�@|�L? Lu

�?UL4i @u|ih hi|�hi4i?|� A�i 4@h}�?@* �|�*�|) Lu 4L?i) @ttLU�@|i_ ��|� �Lh!�?}

Ek` � @?_ hi|�hi4i?| Ek-�c 4@) Mi _�gihi?|c �4T*)�?} @ 4@h}�?@* �@*�@|�L? Lu

*i�t�hi }hi@|ih |�@? 3ihL�e

W? L�h h@?_L4 �|�*�|) 4L_i*c |�i �?_���_�@* 4@) �@�i _�gihi?| �_�Lt)?Uh@|�U

Thiuihi?Uit uLh hi|�hi4i?| @| _�gihi?| TL�?|t �? |�4i� A�ihi @hi _�gihi?| tL�hUit

uLh t�U� @ h@?_L4 �|�*�|) UL4TL?i?|� W? |�i uh@4i�Lh! Lu LT|�L? �@*�i 4L_i*�?}c

@? �?_���_�@* Thi_�U|t ��t u�|�hi �?UL4i E�?U*�_�?} Ti?t�L? Mi?i�|t�� ` i ��**

@tt�4i |�@| |�i �?_���_�@* U@? ThL�iU| ��t u�|�hi �?UL4i _i|ih4�?�t|�U@**)c M�| �|

4@) Mi |�i U@ti |�@| �i @t hiti@hU�iht _L ?L| �@�i t��U�i?| �?uLh4@|�L? |L _L

|�@|� �*tLc |�i �?_���_�@* 4@) �@�i �_�Lt)?Uh@|�U Thiuihi?Uit |L�@h_t hi|�hi4i?|

@| _�gihi?| |�4i Tih�L_tc �4T*)�?} |�@| |�i U�L�Ui @TTi@ht h@?_L4 uLh �t @t hi�

ti@hU�ihtc ��ihi@t |�i �|�*�|) �t !?L�? |L |�i �?_���_�@*� W? |��t h@?_L4 �|�*�|)

uh@4i�Lh! |�i �?_���_�@* ��** @U��i�i |�i �|�*�|)

T E|c |� n "||� E2���

A�i �?_���_�@* ��** UL4T@hi |��t �|�*�|) ��|� |�i �|�*�|) |�@| �t @ttLU�@|i_ ��|�

7Lq wkh rswlrq ydoxh prgho/ d sdudphwhu n @ �U@�Z lv riwhq hvwlpdwhg ru dvvxphg/ vhh h1j1
Vwrfn dqg Zlvh +4<<3, ru Vdpzlfn +4<<;,1

.



hi|�h�?} �? @ u�|�hi |�4i Tih�L_c oc }��i? M)

T E|c o� n "|o E2�e�

��ihic @}@�?c T E|c o� �t |�i �?_�hiU| _i|ih4�?�t|�U �|�*�|) Lu hi|�h�?} @| |�4i oc i�@*�

�@|i_ @| |�4i | 	 o( "|| @?_ "|o hi�iU| |�i h@?_L4 �|�*�|) UL4TL?i?|t� A�hL�}�L�|

|��t T@Tih |�iti ��** Mi @tt�4i_ |L Mi !?L�? |L |�i �?_���_�@*c M�| �?!?L�? |L

|�i hiti@hU�ih� A��t �t �? UL?��?U|�L? ��|� |�i t|@?_@h_ h@?_L4 �|�*�|) uh@4i�Lh!c

tiic i�}� �U6@__i? E�bbbc 2fff��

A�i �?_���_�@* u@Uit |�i ThLM*i4 Lu hi|�h�?} Lh hi4@�?�?} �? |�i *@MLh uLhUi �?

i@U� )i@h E�c 2c ������c � � L�ih |�i Tih�L_ Lu |�4i LMtih�i_ �? |�i _@|@� A�i h@?_L4

�|�*�|) uLh4�*@|�L? @ttih|t |�@| |�i ThLM@M�*�|) Lu hi|�h�?} �? @ T@h|�U�*@h TL�?| Lu

|�4i | U@? Mi �h�||i?

�h iT E|c |� n 0|| � T E|c o� n 0|o( ;o � |j c E2�D�

��ihi �i �@�i @tt�4i_ |�@| |�i h@?_L4 �|�*�|) UL4TL?i?|t uL**L� @ �L�?| U��

4�*@|��i _�t|h�M�|�L? u�?U|�L? 8 E"��c "�2c ���c "��� |�@| �t UL?|�?�L�tc ��|� _i?t�|)

i�ih)��ihic @?_ ��|� 3ihL ThLM@M�*�|) uLh |�it�

` i ��** @tt�4i |�@| "|r @?_ "�� @hi �?_iTi?_i?| uLh @?) | 9' �� A�@| �tc �?

i�ih) |�4i Tih�L_c |�i h@?_L4 �|�*�|) UL4TL?i?|t @hi hi_h@�?� ` i @tt�4i |�@|

@** h@?_L4 �|�*�|) UL4TL?i?|t uL**L� @ 4�*|��@h�@|i i |hi4i �@*�i _�t|h�M�|�L?c

ME+�c +2c ���c +?� ' e%RE�CEe3+�c e3+2c ���c e3+?�� E2�S�

��ihi B �t |ih4i_ |�i }i?ih@|�?} u�?U|�L?�D 5�U� @ _�t|h�M�|�L? �t tL4i|�4it

|ih4i_ @ Bi?ih@*�3i_ , |hi4i V@*�i EB,V� _�t|h�M�|�L?� � B,V 4L_i* �t |�i?

8Wkh jhqhudwlqj ixqfwlrq pxvw ixo�o fhuwdlq surshuwlhv/ vhh PfIdgghq +4<:;,1

H



u�**) tTiU��i_ @?_ |�i U�L�Ui ThLM@M�*�|) �t }��i? M)

�� '
eT�C�Ee

T�c ���c eT?�

CEeT�c ���c eT?�
E2�.�

��ihi C� _i?L|it |�i T@h|�@* _ih��@|��i ��|� hitTiU| |L @h}�4i?| ��

Wu |�i ihhLh |ih4t @hi @tt�4i_ |L Mi �?_iTi?_i?|c |�i UL44L? 4�*|�?L4�@*

*L}�| E��w� 4L_i* uL**L�tc @?_ |�i ThLM@M�*�|) Lu hi|�h�?} @ T@h|�U�*@h )i@h U@?

Mi �h�||i? @t

�E|�- '
eT E|c|�

eT E|c|� n
�S
o:|

eT E|co�
c E2�H�

5�Mt|�|�|�?} uLh |�i u�?U|�L?@* uLh4 �ti_ �? 2�2 �i }i|

�E|�- '
ek- h�||n��

||%||

ek- h�||n��

||%|| n
�S
o:|

e
k`ht|onk-h�|on��

|o
%|o

� E2�b�

A�i @tt�4T|�L? Lu ?L tih�@* ULhhi*@|�L? U@?c �L�i�ihc Mi hi}@h_i_ @t t|hL?}c

t�?Ui �| �t �?|��|��i*) T*@�t�M*i |�@| �_�Lt)?Uh@|�U h@?_L4 �|�*�|) uLh hi|�h�?} �? @

u�|�hi )i@h o U@? Mi ULhhi*@|i_ ��|� hi|�h�?} �? @ )i@h rc @| *i@t| �u o @?_ r @hi U*Lti

�? |�4i� W? T@h|�U�*@hc t�4�*@h @*|ih?@|��it 4@) t�@hi �?LMtih�i_ U�@h@U|ih�t|�Utc

}���?} h�ti |L @ ULhhi*@|i_ ihhLh t|h�U|�hi @UhLtt @*|ih?@|��it�

AL @**L� uLh tih�@* ULhhi*@|�L? �? |�i ihhLh |ih4t @UhLtt _�gihi?| u�|�hi hi|�hi�

4i?| _@|itc ��i�c |L @**L� uLh "|r @?_ "|o |L Mi ULhhi*@|i_c �i ��** @*tL it|�4@|i @

|h@_�|�L?@* ?it|i_ *L}�| 4L_i*c }��i? M) |�i }i?ih@|�?} u�?U|�L?

CE+|c|c +|c|n�c ���c +|c�� ' +|c| n E
[
r:|

+
�
b
|cr�

b� E2��f�

W? |��t uh@4i�Lh!c |�i ThLM@M�*�|) Lu hi|�h�?} �? @ T@h|�U�*@h TL�?| Lu |�4i |c

��i�c *i@�i |�i *@MLh uLhUi �? |�i Tih�L_ t�UUii_�?} Tih�L_ |c U@? Mi �h�||i?

�E|�- '
eT E|c|�

eT E|c|� n e
S

o:|

T E|co�
b

nb *L}
S

r:|
T E|cr�*b

c E2����

b



��ihi b �t @ _�tt�4�*@h�|) E*L} t�4� T@h@4i|ih Eb 5 Efc �o� ���U� U@? Mi it|�4@|i_�S

Wu b �t L?ic |�i U�L�Ui @*|ih?@|��it @hi tii? @t �?_iTi?_i?| @?_ |�i 4L_i* uLh

�?_iTi?_i?| U�L�Uit E��w� _i�i*LTi_ @ML�i @TT*�it�

�L|i |�@| �u f 	 b 	 �c |�ihi �t @ TLt�|��i ULhhi*@|�L? Lu |�i |i4TLh@* ihhLh

t|h�U|�hi� �? |�i L|�ih �@?_c @t b @TThL@U�it 3ihLc |�i h@?_L4 �|�*�|) UL4TL�

?i?|t "|r MiUL4it TihuiU|*) ULhhi*@|i_ uLh @** r : |� W? |��t U@ti |�i UL?_�|�L?@*

U�L�Ui ThLM@M�*�|) Lu �@��?} |�4i o Mi�?} @ttLU�@|i_ ��|� |�i ��}�it| Et|LU�@t|�U�

�|�*�|) @| |�4i |c UL?_�|�L?@* Lu ?L| hi|�h�?} E` �c �t }��i? M)

�E|�o�` '

;?
=� �u o ' o4@ c

f L|�ih��ti�
E2��2�

��ihi o4@ ' @h}4@ o:|iT E|c o�j� A�@| �tc @t |�i _�tt�4�*@h�|) T@h@4i|ih b @T�

ThL@U�it 3ihLc L?*) |�i @*|ih?@|��i o ��|� |�i ��}�it| �?_�hiU| �|�*�|) 4@||iht�

A��t U@ti ULhhitTL?_t |L |�i 4@ �4�4 Uh�|ih�L? Lu |�i LT|�L? �@*�i 4L_i* Etii

i�}�c 5|LU! @?_ ` �tic �bbf� @?_ |�i ULhhitTL?_�?} 4L_i* ML�*t _L�? |L @ M�?L4�@*

*L}�| 4L_i*� W? |��t tTiU��U U@tic |�i ThLM@M�*�|) Lu hi|�h�?} @| |�4i | MiUL4it

�E|�- ' �oJKiTE|�- n "|| � TE|�` n "|o4@ j E2����

��ihi TE|�` E�� ' k� �t|o6@% n ko ��|o6@% @?_ TE|�-E�� ' ko ��||�
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Ehq0Dnlyd/ P1/ 4<:6/ _Vwuxfwxuh ri sdvvhqjhu wudyho ghpdqg prghov%/ Sk1G1

glvvhuwdwlrq PLW1

Eoxqghoo/ U1/ dqg W1 PdFxug|/ 4<<</ _Oderu Vxsso|= d Uhylhz ri Dowhuqdwlyh
Dssurdfkhv% lq R1 Dvkhqihowhu dqg G1 Fdug/ hgv1/ Kdqgerrn ri Oderu Hfrqrplfv
yro 6d/ Hovhylhu Qruwk0Kroodqg/ Dpvwhugdp1

gh Erujhu/ E1/ 5333/ _Rswlpdo wzr0sduw wdul�v lq d prgho ri glvfuhwh fkrlfh%/ Mrxuqdo
ri Sxeolf Hfqrplfv/ :9/ 45:~4831

Iuhqfk/ H1/ dqg M1 Mrqhv/ 5334/ _Wkh H�hfwv ri Khdowk Lqvxudqfh dqg Vhoi0Lqvxudqfh
rq Uhwluhphqw Ehkdylru%/ sdshu suhvhqwhg dw d Frqihuhqfh rq Vrfldo Lqvxudqfh
dqg Shqvlrqv Uhvhdufk lq Ddukxv/ Qryhpehu 53341

Juxehu/ M1/ dqg G1 Zlvh/ iruwkfrplqj/ Vrfldo Vhfxulw| dqg Uhwluhphqw durxqg wkh
Zruog= Yroxph 5/ Wkh Xqlyhuvlw| ri Fklfdjr Suhvv= Fklfdjr1

Kdqhpdqq/ Z1P1/ 4<;8/ _Zhoiduh Dqdo|vlv zlwk Glvfuhwh Fkrlfh Prghov%/
Ghsduwphqw ri Djulfxowxudo dqg Uhvrxufh Hfrqrplfv/ Zrunlqj Sdshu/ Xqlyhuvlw|

eS



ri Fdoliruqld/ Ehunhoh|/ uhsulqwhg lq Nolqj/ F1 dqg Khuuljhv/ M1 hgv1/ Ydoxlqj wkh
Hqylurqphqw Xvlqj Uhfuhdwlrq Ghpdqg Prghov/ Hgzdug Hojdu/ 4<<<1

Khuuljhv/ M1D1/ dqg F1O1 Nolqj/ 4<<</ Qrqolqhdu Lqfrph H�hfwv lq Udqgrp Xwlolw|
Prghov/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ ;4/ ss1 950:6

Nduovwurp/ D1/ 4<<;/ Klfnvldq Zhoiduh Phdvxuhv lq d Qrqolqhdu Udqgrp Xwlolw|
Iudphzrun/ Zrunlqj Sdshu/ Ghsduwphqw ri Lqiudvwuxfwxuh dqg Sodqqlqj/ Ur|do
Lqvwlwxwh ri Whfkqrorj|/ Vwrfnkrop1

Nduovwurp/ D1/ dqg H1 Pruh|/ 5334/ Txlfno| dqg Dffxudwho| Fdofxodwlqj Zhoiduh
Phdvxuhv lq JHY Udqgrp Xwlolw| Prghov zlwk Lqfrph H�hfwv= d Sulphu/
Zrunlqj sdshu/ Ghsduwphqw ri Hfrqrplfv/ XF Ehunhoh|1

Nhhq/ P1/ 4<<3/ _Zhoiduh Dqdo|vlv dqg Lqwhuwhpsrudo Vxevwlwxwlrq%/ Mrxuqdo ri
Sxeolf Hfrqrplfv/ 75/ ss1 75~991

Oxpvgdlqh/ U1O1/ dqg R1 Plwfkhoo/ 4<<</ _Hfrqrplf Dqdo|vlv ri Uhwluhphqw%/ lq R1
Dvkhqihowhu dqg G1 Fdug/ hgv1/ Kdqgerrn ri Oderu Hfrqrplfv yro 6f/ Hovhylhu
Qruwk0Kroodqg/ Dpvwhugdp1

Oxpvgdlqh/ U1O1/ M1K1 Vwrfn/ M1K1/ dqg G1D1 Zlvh/ 4<<5/ _Wkuhh Prghov ri
Uhwluhphqw= Frpsxwdwlrqdo Frpsoh{lw| ydhuvxv Suhglfwlyh Ydolglw|% lq G1 Zlvh/
hg1/ Wrslfv lq Hfrqrplfv ri Djlqj/ Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1

PfIdgghq/ G1/ 4<:;/ _Prgholqj wkh Fkrlfh ri Uhvlghqwldo Orfdwlrq%/ lq Nduotylvw/
D1/ hw do1 hgv1/ Vsdwldo Lqwhudfwlrq Wkhru| dqg Sodqqlqj Prghov/ Dpvwhugdp=
Qruwk0Kroodqg/ ss1 :8~<91

PfIdgghq/ G1/ 4<<</ _Frpsxwlqj Zloolqjqhvv0wr0Sd| lq Udqgrp Xwlolw| Prghov%/ lq
M1 Prruh/ U1 Ulh}pdq/ dqg M1 Phoylq/ hgv1/ Wudgh/ Wkhru| dqg Hfrqrphwulfv=
Hvvd|v lq krqrxu ri Mrkq V1 Fklspdq/ Urxwohgjh/ Orqgrq1

PfIdgghq/ G1/ 5333/ Glvdjjuhjdwh Ehkdylrudo Wudyho Ghpdqg*v UXP Vlgh= D
630\hdu Uhwurvshfwlyh/ Zrunlqj sdshu/ Ghsduwphqw ri Hfrqrplfv/ XF Ehunhoh|1

PfIdgghq/ G1/ dqg Ohrqdug/ J1N1/ 4<<6/ _Lvvxhv lq wkh Frqwlqjhqw Ydoxvdwlrq ri
Hqylurqphqwdo Jrrgv= Phwkrgrorjlhv iru Gdwd Froohfwlrq dqg Dqdo|vvlv%/ lq
Kdxvpdq/ M1D1/ hg1/ Frqwlqjhqw Ydoxdwlrq= D Fulwlfdo Dvvhvvphqw/ Hovhylhu
Vflhqfh Sxeolvkhuv1

Sdoph/ P1/ dqg L1 Vyhqvvrq/ 4<<</ Vrfldo Vhfxulw|/ _Rffxsdwlrqdo Shqvlrqv dqg
Uhwluhphqw lq Vzhghq%/ lq M1 Juxehu dqg G1 Zlvh/ hgv1/ Vrfldo Vhfxulw| dqg
Uhwluhphqw durxqg wkh Zruog/ Wkh Xqlyhuvlw| ri Fklfdjr Suhvv= Fklfdjr1

e.



Sdoph/ P1/ dqg L1 Vyhqvvrq/ 5334/ Lqfrph Vhfxulw| Surjudpv dqg Uhwluhphqw lq
Vzhghq/ Zrunlqj Sdshu qr1 755/ Vwrfnkrop Vfkrro ri Hfrqrplfv1

Suhvwrq/ L1/ dqg Zdonhu/ L1/ 4<<</ _Zhoiduh phdvxuhphqw lq oderxu vxsso| prghov
zlwk qrqolqhdu exgjhw frqvwudlqwv%/ Mrxuqdo ri Srsxodwlrq Hfrqrplfv/ 4 5/ ss1
676~694 1

U xvw/ M1/ dqg Skhodq/ F1/ 4 <<:/ _Krz Vrfldo Vhfxulw| dq P hglfduh D�hfw U hwluhphqw
Edkdylru lq d Z ruog ri Lqfrpsohwh Pdunhwv%/ Hfrqrphwulfd/ 98/ ss1 :;4~;641

Vdpzlfn/ D1/ 4<<;/ _Qhz Hylghqfh rq Shqvlrqv/ Vrfldo Vhfxulw|/ dqg wkh Wlplqj ri
Uhwluhphqw%/ Mrxuqdo ri Sxeolf Hfrqrplfv/ :3/ ss1 53:~5691

Vpdoo/ N1D1/ 4<<5/ Xuedq Wudqvsruwdwlrq Hfrqrplfv/ Kduzrrg Dfdghplf Sxeolvkhuv1

Vwrfn/ M1/ dqg G1 Zlvh/ 4<<3/ _Shqvlrq/ wkh Rswlrq Ydoxh ri Zrun/ dqg Uhwluhphqw%/

Hfrqrphwulfd/ 8;/ ss1 4484~44;31

eH
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