
�

5iUL?_@h) �?t|@M�*�|�it �? |�i _)?@4�Ut Lu |�i 6@h*i)���?i4@?

��U|�@|�L?t

�� W� 54L*)@!L�c �� V� kL�t|L� @?_ +� �� �@!@hi��|U�

5�Lh| |�|*iG VHFRQGDU\ IDUOH\0EXQHPDQ ZDYHV



2

�Mt|h@U|� �L?*�?i@h _)?@4�Ut Lu |�i 6@h*i)���?i4@? 4L_it �t �?�it|�}@|i_� W|

�t t�L�? |�@|c �? |�i ?L?*�?i@h hi}�4ic |�ihi i �t|t @ tiUL?_@h) ?L?*�?i@h �?t|@M�*�|)

*i@_�?} |L i U�|@|�L? Lu *L� uhi^�i?U)c *L?} �@�i*i?}|� 4L_it |�@| ULhhitTL?_t |L

|�i �?�ihti i?ih}) U@tU@_i |L�@h_ |�i *L?}ih �@�i*i?}|�t� A�i }hL�|� h@|i Lu |�i

tiUL?_@h) �?t|@M�*�|) �t ThLTLh|�L?@* |L |�i t^�@hi_ @4T*�|�_i Lu Th�4@h) i*iU|hL?

_i?t�|) ��U|�@|�L?t�



�

#iT@h|4i?| Lu ��)t�Ut @?_ ,?}�?iih�?} ��)t�Utc N?��iht�|) Lu

5@t!@|U�i�@?c 5@t!@|LL?c 5.� D,2 �@?@_@

�� W?|hL_�U|�L?

A�i 6@h*i)���?i4@? E6��� �?t|@M�*�|) d6@h*i)c *bS�( ��?i4@?c �bS�o �t L?i Lu |�i

4iU�@?�t4t uLh i U�|@|�L? Lu , hi}�L? i*iU|hL�i| �hhi}�*@h�|�it� A�iti �hhi}�*@h�|�it �@�i

Mii? �?|i?t��i*) t|�_�i_ �t�?} VO6 UL�ihi?| h@_@ht d6i�ih @?_ ki**i)c �bHf( 5@�h @?_

6i�ihc �bbSo� A�i |�iLhi|�U@* uh@4i�Lh! uLh |�i *�?i@h |�iLh) Lu |�i 6�� �?t|@M�*�|)

�t �i** it|@M*�t�i_ di�}�c #�4@?| @?_ 5�_@?c �bbD( 5@�h @?_ 6i�ihc �bbS( k�tt@U! @?_

5|��@�h�Uic 2fffo ���*i |�ihi hi4@�?t @ ?�4Mih Lu �tt�it ��|��? |�i ?L?�*�?i@h |�iLh)

|�@| @hi ?L� @U|��i*) �?�it|�}@|i_ di�}�c O@43@ @?_ 5|��@�h�Uic �bb�( 5@�h @?_ 6@h*i)c

�bbDc 5�_@? i| @*�c �bb.( #�4@?|c �bbbo� �?@*)|�U@* t|�_�it �@�i Mii? UL4T*i4i?|i_

M) UL4T�|ih t�4�*@|�L?t d+L?U�� i| @*�c �bb�( 5U�*i}i* @?_ A��i4@??c �bbe( a@?��?i?c

�bbe( �TTi?�i�4 i| @*�c �bbSo� #itT�|i t�}?��U@?| ThL}hitt �? �?_iht|@?_�?} |�i

6�� �?t|@M�*�|) i�L*�|�L?c |�ihi @hi t|�** t�}?��U@?| _�tUhiT@?U�it Mi|�ii? |�iLhi|�U@*

Thi_�U|�L?t @?_ LMtih�@|�L?tc @t hi��i�i_ M) 5@�h @?_ 6i�ih d�bbSo� A��t �h}it u�h|�ih

_i�i*LT4i?| Lu |�i |�iLh) uLh |��t �?t|@M�*�|)�

�?i Lu |�i ui@|�hit �_i?|��i_ �? |�i i^�@|Lh�@* VO6 LMtih�@|�L?t �t |�@| UL�ihi?|

iU�Lit EtU@||ih uhL4 4i|ih�tU@*i �hhi}�*@h�|�it� @hi Lu|i? 4L_�*@|i_ M) |�i *L� uhi^�i?U)c



e

*L?} �@�i*i?}|� Tih|�hM@|�L?t d6@h*i) i| @*�c �bbeo� A�iti 4i@t�hi4i?|t t�}}it| |�@|

|�i i�L*�|�L? Lu |�i 6�� �?t|@M�*�|) @| i^�@|Lh�@* *@|�|�_it 4@) Mi UL?|hL**i_ M) |�i

*@h}i�tU@*i _)?@4�Ut d6@h*i) i| @*�c �bbeo h@|�ih |�@? M) |�i �?|ih@U|�L?t @4L?} |�i

t�Lh|��@�i 4L_it |�i4ti*�it i�i? |�L�}� |�i 6�� �?t|@M�*�|) �t 4Lt| i�U�i?|*) i U�|i_

@| t�Lh| E4i|ih� �@�i*i?}|�t�

+L?U�� i| @*� d�bb�o �@�i �?�it|�}@|i_ |�i i�L*�|�L? Lu *@h}i�tU@*i t|h�U|�hit

@?_ |�i�h hL*i �? |�i _)?@4�Ut Lu |�i 4i|ih tU@*i �hhi}�*@h�|�it uLh |�i U@ti Lu |�i

}h@_�i?|�_h�u| �?t|@M�*�|)� 6Lh |�i T�hi 6�� �?t|@M�*�|) UL4T�|ih t�4�*@|�L?t M)

�TTi?�i�4 i| @*� d�bbSo �@�i t�L�? |�@| i U�|@|�L? Lu |�i t4@**ih tU@*i tiUL?_@h) �@�it

T*@)t @? �4TLh|@?| hL*i �? |�i ?L?*�?i@h t@|�h@|�L? Lu |��t �?t|@M�*�|)� A��t hit�*| 4i@?t

|�@| |�ihi �t @? i?ih}) �L� |L�@h_ t4@**ih tU@*itc ��i� �? |�i t|@?_@h_ _�hiU|�L? Lu |�i

i?ih}) �L� EuLh�@h_ U@tU@_i�� �? |�i L|�ih �@?_c L?i 4�}�| |��?! |�@| |�i t4@**�tU@*i

�L?LtT�ih�U |�hM�*i?Ui U@? ThL��_i i?ih}) uLh t�TTLh| Lu *@h}i�tU@*i �hhi}�*@h�|�it� 5�?Ui

6�� �@�it @hi i U�|i_ L?*) @| tU@*it t�Lh|ih |�@? ��ff 4 d5U�i*}i* @?_ 5|��@�h�Uic

�bH�oc |�i�h t�TTLh| Lu t�}?��U@?|*) *@h}ih tU@*i ��U|�@|�L?t �L�*_ hi^��hi @? i?ih})

�L� |L�@h_ *@h}ih tU@*it%t4@**ih �@�i?�4Mihtc ��i� @? �?�ihti U@tU@_i� ��}h@|�L? Lu

i?ih}) |L *@h}ih tU@*it �? |�i ThLUitt Lu |�i i*iU|hL�i| �?t|@M�*�|) i�L*�|�L? �@t Mii?

?L|�Ui_ M) +L?U�� i| @*� d�bb�o� �?i t�L�*_ 4i?|�L? |�@| �? |�i T@t|c |�i }hL�|� Lu

*@h}i�tU@*i Tih|�hM@|�L?t �@t Mii? @__hitti_ ��|��? |�i uh@4i�Lh! Lu ?L?*LU@* *�?i@h

|�iLh) di�}�c k�_i!� i| @*�c �bH2( O�M@ @?_ wiic �bH�( 6� i| @*�c �bHSo�

W? |��t T@Tih �i i T*Lhi @ TLtt�M�*�|) Lu i?ih}) |h@?tuih uhL4 t4@** |L *@h}i tU@*it

�? |�i UL�hti Lu |�i 6�� �?t|@M�*�|)� W? |��t hitTiU|c 5�@h4@ @?_ k@� d�bHSo UL?t�_ihi_



D

4L_��U@|�L? Lu |�i *@h}i�tU@*i }h@_�i?|�_h�u| EB�#� 4L_it �? @ Thiti?Ui Lu |�i t4@**�tU@*i

6�� �@�it @?_ Thi_�U|i_ |�@| |�i igiU| U@? Mi t�}?��U@?| �?_ih tL4i UL?_�|�L?t� ��h

}L@* �t tL4i��@| t�4�*@h( �i t|�_) |�i _)?@4�Ut Lu *L?} �@�i*i?}|� Tih|�hM@|�L?t |�@|

@hi UL�T*i_ |L @?_ 4L_��i_ M) |�i Th�4@h) Et4@**�tU@*i� 6�� ��U|�@|�L?t� � hi*@|i_

ThLM*i4 �@t @*tL UL?t�_ihi_ M) 5@�h @?_ 6@h*i) d�bbDoc ��L @?@*)3i_ i U�|@|�L? Lu

tiUL?_@h) �@�it ��@ |�i |�hii��@�i UL�T*�?} 4iU�@?�t4�

A�i T@Tih �t Lh}@?�3i_ @t uL**L�t� W? 5iU|�L? 2 �i hi��i� M@t�U ?L?*�?i@h i^�@|�L?t

_itUh�M�?} |�i 6�� 4L_it� A�i? E5iU|�L? �� �i _ih��i @ �@�i !�?i|�U i^�@|�L? uLh |�i

M@U!}hL�?_ ��U|�@|�L?t �? @ Thiti?Ui Lu *L� uhi^�i?U) Tih|�hM@|�L?t� �L�T*i_ _)?@4�Ut

Lu |�iti Tih|�hM@|�L?t @?_ |�i M@U!}hL�?_ ��U|�@|�L?t �t UL?t�_ihi_ �? 5iU|�L? ec ��ihi

�i _ih��i |�i �?@* ?L?*�?i@h _�tTiht�L? i^�@|�L?� A��t i^�@|�L? �t |�i? @?@*)3i_ �?

5iU|�L? D�

2� �@t�U i^�@|�L?t
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ì �@�i t�L�? |�@| |�i 6�� �@�it |�@| hi@U�i_ |�i i^��*�Mh��4 t|@|i @hi �?t|@M*i ��|�

hitTiU| |L |�i *L?} �@�i*i?}|� Tih|�hM@|�L?t ThLT@}@|�?} @*L?} |�i M@U!}hL�?_ T*@t4@

�L� ��|� |�i �i*LU�|) @TThL �4@|i*) i^�@* |L |�i }hL�T �i*LU�|) Lu |�i 6�� 4L_it� A�i

}hL�|� Lu |�i *@h}i�tU@*i t|h�U|�hit U@? Mi �?|ihThi|i_ @t |�i �?�ihti i?ih}) U@tU@_i

��|� |�i i?ih}) �L� |L�@h_ *L?}ih �@�i*i?}|�t�

A�i 4iU�@?�t4 Lu |�i tiUL?_@h) �?t|@M�*�|) UL?t�_ihi_ �? L�h T@Tih �t hi*@|i_

|L |�i �@�i UL�T*�?} Mi|�ii? |�i t4@**�tU@*i ��U|�@|�L?t @?_ |�i *L?}��@�i*i?}|�

4L_it E@ T@h@4i|h�U ThLUitt tL4i��@| t�4�*@h |L |�@| UL?t�_ihi_ M) 5�@h4@ @?_

k@� d�bHSo�� A�i tiUL?_@h) 4L_i }i?ih@|�L? �t hi*@|i_ |L |�i ?L?*�?i@h |ih4t �? |�i



�.

i*iU|hL? UL?|�?��|) i^�@|�L?� A�i 4@�? tL�hUi Lu |�i ?L?*�?i@h�|) �t |�i @_�iU|�L? Lu |�i

Tih|�hMi_ T*@t4@ _i?t�|) M) |�i ,�� _h�u| d�TTi?�i�4c �bbSo� A�i t4@** tU@*it @hi

@giU|i_ M) |�i �?_�Ui_ t*L� 4L_i _�i |L hiuh@U|�L? �? |�i t�i@h ,�� �L� @ttLU�@|i_

��|� |�i t*L� 4L_i� ,tti?|�@**)c |�i tL�hUi Lu |��t hiuh@U|�L? �t |�i 4L_��U@|�L? Lu |�i

T�@ti �i*LU�|) Lu t4@**�tU@*i ��U|�@|�L?t M) |�i i*iU|h�U �i*_ Lu |�i t*L� 4L_i�

ì �ti_ |�i �@�i !�?i|�U i^�@|�L? |L _itUh�Mi |�i 4L_�*@|�L?t Lu |�i M@U!}hL�?_

t4@**�tU@*i |�hM�*i?Ui� W| t�L�*_ Mi ?L|i_ |�@| |�i Th�4@h) t4@**�tU@*i ��U|�@|�L?t

4�t| Mi i U�|i_ MiuLhi |�i tiUL?_@h) �?t|@M�*�|) |@!it T*@Ui� ì _�_ ?L| UL?t�_ih |�i
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Edon/ D1 P1/ V1 Y1 Qd}duhqnr/ dqg Y1 H1 ]dnkdury/ Qrqorfdo wxuexohqfh ri guliw zdyhv/ Vry1

Sk|v1 MHWS/ :4+5,/ 57<0593/ 4<<31

Exqhpdq/ R1/ H{flwdwlrq ri �hog0doljqhg vrxqg zdyhv e| hohfwurq vwuhdpv/ Sk|v1 Uhy1 Ohww1/

43/ 5;805;:/ 4<961

Exvvh/ I1 K1/ dqg D1 F1 Ru/ Frqyhfwlrq lq d urwdwlqj f|olqgulfdo dqqxoxv= Wkhupdo Urvve|

zdyhv/ M1 Ioxlg Phfk1 499/ 4:604;:/ 4<;91

Glpdqw/ \d1 V1/ dqg U1 Q1 Vxgdq/ Nlqhwlf wkhru| ri wkh Iduoh|0Exqhpdq lqvwdelolw| lq wkh

H0uhjlrq ri wkh lrqrvskhuh/ M1 Jhrsk|v1 Uhv1/ 433/ 47/938047/956/ 4<<81

Glpdqw/ \1 V1/ Qrqolqhduo| vdwxudwhg vwdwh ri prgl�hg wzr0vwuhdp lqvwdelolw| lq wkh orzhu

lrqrvskhuh/ 4<<< Vsulqj DJX Phhwlqj/ HrV Vxssohphqw/ Dsulo 5:/ 4<<</ s1 V5:8/ 4<<<1

Gxeuxooh/ E1/ dqg V1 Qd}duhqnr/ Lqwhudfwlrq ri wxuexohqfh dqg odujh0vfdoh yruwlfhv lq

lqfrpsuhvvleoh 5G �xlgv/ Sk|vlfd G/ 443/ 456046;/ 4<<:1
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Jhrsk|v1 Uhv1/ 9;/ 93;6093<6/ 4<961

Iduoh|/ G1 W1/ Z1 H1 Vzduw}/ G1 O1 K|vhoo/ dqg F1 Urqfkl/ Kljk0uhvroxwlrq udgdu revhuydwlrqv

ri gd|wlph nlorphwhu0vfdoh zdyh vwuxfwxuh lq wkh htxdwruldo hohfwurmhw/ M1 Jhrsk|v1 Uhv1/

<</ 5<<063:/ 4<<71

Ihmhu/ E1 J1/ dqg P1 F1 Nhooh|/ Lrqrvskhulf luuhjxodulwlhv/ Uhy1 Jhrsk|v1/ 4;/ 7340787/ 4<;31

Ix/ ]1 I1/ O1 F1 Ohh/ dqg M1 G1 Kxed/ D txdvl0orfdo wkhru| ri wkh H�E lqvwdelolw| lq wkh

lrqrvskhuh/ M1 Jhrsk|v1 Uhv1/ <4/ 65960659</ 4<;71

Kdp}d/ D1 P1/ dqg M10S1 Vw10Pdxulfh/ D wxuexohqw wkhruhwlfdo iudphzrun iru wkh vwxg| ri

fxuuhqw0gulyhq H uhjlrq luuhjxodulwlhv dw kljk odwlwxghv1 Edvlf ghulydwlrq dqg dssolfdwlrq
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wr judglhqw0iuhh vlwxdwlrq/ M1 Jhrsk|v1 Uhv1/ <;/ 44/8;:044/8<</ 4<<6d1

Kdp}d/ D1 P1/ dqg M10S1 Vw10Pdxulfh/ D vhoi0frqvlvwhqw ixoo| wxuexohqw wkhru| ri dxurudo H

uhjlrq luuhjxodulwlhv/ M1 Jhrsk|v1 Uhv1/ <;/ 44/934044/946/ 4<<6e1

Kxed/ M1 G1/ dqg O1 F1 Ohh/ Vkruw zdyhohqjwk vwdelol}dwlrq ri wkh judglhqw guliw lqvwdelolw| gxh

wr yhorflw| vkhdu/ Jhrsk|v1 Uhv1 Ohww1/ 43/ 68:0693/ 4<;61

Mdqkxqhq/ S1/ Shushqglfxodu sduwlfoh vlpxodwlrq ri wkh H uhjlrq Iduoh|0Exqhpdq lqvwdelolw|/ M1

Jhrsk|v1 Uhv1/ <</ 44/794044/7:6/ 4<<71

Ndgrpwvhy/ E1 E1/ Sodvpd Wxuexohqfh/ Sohqxp Suhvv/ 4<971

Nxghnl/ H1/ G1 W1 Iduoh|/ dqg E1 J1 Ihmhu/ Orqj zdyhohqjwk luuhjxodulwlhv lq wkh htxdwruldo

hohfwurmhw/ Jhrsk|v1 Uhv1 Ohww1/ </ 9;7/ 4<;51

Prlvhhy/ V1 V1/ Y1 J1 Sxqjlq/ dqg Y1 Q1 Rudhyvn|/ Qrqolqhdu lqvwdelolwlhv lq sodvpdv dqg

k|gurg|qdplfv/ LRS Sxeolvklqj/ Eulvwro/ 53331

Rsshqkhlp/ P1/ Q1 Rwdql/ dqg F1 Urqfkl/ Vdwxudwlrq ri wkh Iduoh|0Exqhpdq lqvwdelolw| yld

qrqolqhdu hohfwurq H�E guliwv/ M1 Jhrsk|v1 Uhv1/ 433/ 4:/5:604:/5;9/ 4<<91

Urqfkl/ F1/ U1 Q1 Vxgdq/ dqg G1 W1 Iduoh|/ Qxphulfdo vlpxodwlrqv ri odujh0vfdoh sodvpd

wxuexohqfh lq wkh gd|wlph htxdwruldo hohfwurmhw/ M1 Jhrsk|v1 Uhv1/ < 9/ 54/596054/5:</

4<<41

Vdku/ M1 G1/ Revhuydwlrq dqg wkhru| ri wkh udgdu dxurud/ Sk1G1 wkhvlv/ Fruqhoo Xqly1/ Lwkdfd/

Q1\1/ 4<<31

Vdku/ M1 G1/ dqg G1 W1 Iduoh|/ Wkuhh zdyh frxsolqj lq wkh dxurudo H uhjlrq/ Dqq1 Jhrsk|v1/

46/ 6;077/ 4<<81

Vdku/ M1 G1/ dqg E1 J1 Ihmhu/ Dxurudo hohfwurmhw sodvpd luuhjxodulw| wkhru| dqg h{shulphqw= D

fulwlfdo uhylhz ri suhvhqw xqghuvwdqglqj dqg ixwxuh gluhfwlrqv/ M1 Jhrsk|v1 Uhv1/ 434/
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59/;<6059/<3</ 4<<91

Vfkohjho/ N1/ dqg K1 Wklhpdqq/ Sduwlfoh0lq0fhoo sodvpd vlpxodwlrqv ri wkh prgl� hg wzr0vwuhdp

lqvwdelolw|/ Dqq1 Jhrsk|v1/ 45/ 43<404433/ 4<<71

Vfkohjho/ N1 dqg M10S1 Vw0Pdxulfh/ Vkruw zdyhohqjwk judglhqw0guliw zdyhv dw kljk odwlwxghv/

Dqq1 Jhrsk|v1/ 4/ 58<0597/ 4<;61

Vkdupd/ V1 N1/ dqg S1 N1 Ndz/ Prgl�fdwlrq ri w|sh LL luuhjxodulwlhv e| �qlwh dpsolwxgh w|sh L

zdyhv lq htxdwruldo hohfwurmhw/ M1 Jhrsk|v1 Uhv1/ <4/ 45/44;045/453/ 4<;91

Vpro|dnry/ D1 L1/ dqg S1 K1 Gldprqg/ Jhqhudol}hg dfwlrq lqyduldqwv iru guliw zdyh0}rqdo �rz

v|vwhpv/ Sk|v1 Sodvpdv/ 9/ 774307746/ 4<<<1

Vpro|dnry/ D1 L1/ S1 K1 Gldprqg/ dqg Y1 L1 Vfkhyfkhqnr/ ]rqdo �rz jhqhudwlrq e| sdudphwulf

lqvwdelolw| lq pdjqhwl}hg sodvpd dqg jhrvwursklf �xlgv/ Sk|v1 Sodvpdv/ :/ 467<04684/

53331

Vw0Pdxulfh/ M10S1/ dqg U1 V1 Nlvvdfn/ Wkh uroh sod|hg e| wkhupdo ihhgedfn lq khdwhg

Iduoh|0Exqhpdq zdyhv dw kljk odwlwxghv/ Dqq1 Jhrsk|v1/ 4;/ 8650879/ 53331

Vxgdq/ U1 Q1/ M1 Dnlqulplvl/ dqg G1 W1 Iduoh|/ Jhqhudwlrq ri vpdoo0vfdoh luuhjxodulwlhv lq wkh

htxdwruldo hohfwurmhw/ M1 Jhrsk|v1 Uhv1/ :;/ 573057;/ 4<:61

Vxgdq/ U1 Q1 dqg P1 M1 Nhvnlqqhq/ Wkhru| ri vwurqjo| wxuexohqw wzr0glphqvlrqdo frqyhfwlrq

ri orz0suhvvxuh sodvpd/ Sk|v1 Uhy1 Ohww1/ 6;/ 4;9<04;:5/ 4<::1

Vxgdq/ U1 Q1/ Xql�hg wkhru| ri w|sh 4 dqg w|sh 5 luuhjxodulwlhv lq wkh htxdwruldo hohfwurmhw/ M1

Jhrsk|v1 Uhv1/ ;;/ 7;8607;93/ 4<;61

Vxgdq/ U1 Q1/ D1 Y1 Jux}lqry/ Z1 Kruwrq/ dqg Q1 Nxnkdunlq/ Frqyhfwlyh wxuexohqfh lq zhdno|

lrql}hg sodvpd/ Sk|v1 Uhsruw/ 5;6/ <8044</ 4<<:1

Yhghqry/ D1 D1/ D1 Y1 Jrughhy/ dqg O1 L1 Uxgdnry/ Rvfloodwlrq dqg lqvwdelolw| ri d zhdno|
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wxuexohqw sodvpd/ Sodvpd Sk|vlfv/ </ :4< 0 :68/ 4<9:1

Uhfhlyhg


