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9;83.,= /8; @12,1 � *6 ><270 #*<"2�877.,=� %1.
/2;<= 2< ";83.,= �>;*,*8� -.<,;29=.- 27 .*;5B 2<<>.<
8/ %1. �*0"2�


�(�'!&)!%$ %� �%*(� �!'

%1. �8><.�2; <B<=.6 2< +>25= *;8>7- * #*<9+.;;B
"2 ,87=;855270 *55 =1. -.?2,.< 7.,.<<*;B =8 5*>7,1
=1. =8B<� ,877.,=.- =8 =1. 2"*- ?2* * '2�2
,877.,=287� '. *;. ><270 * "2 �*6.;* 87 * 9*7 �
=25= <=;>,=>;. =8 ,*9=>;. =1. ,*= .?.7=<� .A*627. =1.
5*>7,1270 6.,1*72<6 /8; 3*6<� 68=287 -.=.,=287
*7- .?.7 <=;.*6270 ?2-.8� �= ><.< * <85.782- =8
9><1 * 68><. +.=@..7 =@8 ;*92-5B <9277270 ��
68=8;<�  8=. =1. 1*7- +>25= 
 ����C #��� *7=.77*
87 =1. ;201= <2-. 27 =1. 92,=>;. 8?.;5.*/� $.. *7
.*;5B 68><. 5*>7,1 *=�
1==9���@@@�<@2=,1-8,�,86��	
 
�	
�68><.*2;�
9;8=8=B9.�?2-.8

%1. 68=8;< *;. * +2= 8/ *7 8?.;4255� � 9;89.;5B
58*-.- 68><. ,*7 +. <18= 
 	 6.=.;<�



� �

� �) 	%$)'%#( )% �(�

�7 -.<207270 * ,87=;85 9*7.5 ><270 #*<"2�877.,=�
=1. /2;<= =1270 B8> 1*?. =8 -8 2< ,188<. @12,1
,87=;85< =8 ><. *7- @1.;. =8 95*,. =1.6 87 =1.
2"*- $,;..7� %12< 2< *55 -87. @2=127 =1. *99 87 =1.
2"*- 8; 2"187.� #*<"2�877.,= 1*< * ,855.,=287 8/
*+8>= �	 ,87=;85< =8 ,188<. /;86� *55 @2=1 <9.,2*5
89=287< *7- +.1*?28>;< /;86 6.=.;< =8 +>==87< =8
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iluhPrxvh+, frpsohwhFrppdqg+,
uhwxuq Wuxh

li +frppdqg @@ %WDNHSLFWXUH%,=
xwlov1wkuhdgWdnhSlfwxuh+%Slfwxuh
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& qrw ydolgdwh uhtxhvw/ vr h{hfxwh
uhvsrqvhGdwd @ %[[[%
li +remhfwQdph lv Qrqh,=

remhfwQdph @ %[[[%
orzhuqdph @ remhfwQdph1orzhu+,
li +orzhuqdph @@ %prwruv rq%,=

sulqw %vhw Prwruv Rq%

vwdwxv @
vhqgFrppdqgWrPrxvhDluDqgZdlw+%PRWRUVRQ%,

uhvsrqvhGdwd @ %prwruv Rii%
uhvsrqvhGdwd @

uhvsrqvhGdwd1wlwoh+,

holi +orzhuqdph @@ %prwruv rii%,=
vwdwxv @

vhqgFrppdqgWrPrxvhDluDqgZdlw+%PRWRUVRII%,
uhvsrqvhGdwd @ %Prwruv Rq%
uhvsrqvhGdwd @

uhvsrqvhGdwd1wlwoh+,

& ghidxowv wr Prwruv rii
hovh=

sulqw %Prwruv Rii%
vwdwxv @

vhqgFrppdqgWrPrxvhDluDqgZdlw+%PRWRUVRII%,
orzhuqdph @ %Prwruv Rq%
uhvsrqvhGdwd @ orzhuqdph1wlwoh+,

rxwjrlqj[POGdwd .@
ExlogUhvsrqvh1exlogUhvsrqvh+uhvsrqvhGdwd,

rxwjrlqj[POGdwd .@
ExlogUhvsrqvh1exlogIrrwhu+,

uhwxuq rxwjrlqj[POGdwd

%1. ,8695.=.- /27*5 ,87=;85 9*7.5 /8; �8><.�2;
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Lbsm.Mvexjh

�>.<= (;2=.;

PTDJMMPTDPQF
�--�87 +8*;-

Fmfduspojd Nfbtvsfnfou@
CjuTdpqf ' SbtQj"

�7 8<,2558<,89. 2< 875B /8; 9;8/.<<287*5< *7-
;*=1.; .A9.7<2?.� � � / B8> =1274 =12< <.7=.7,. 2<
=;>. =1.7 ;.*- 87�

%1. �2=$,89. �2,;8 /;86 =1. �><=;*52*7
6*7>/*,=>;.; �2=$,89. �.<207< 2< * <6*55 *--�
87 +8*;- .<9.,2*55B *-*9=.- =8 =1. #*<9+.;;B "2�
@2=1 @12,1 B8> ,*7 =>;7 B8>; #*<9+.;;B "2 27=8
*7 8<,2558<,89.� 5802, *7*5B<.;� <9.,=;>6
*7*5B<.; *7- * @*?./8;6 0.7.;*=8;� �7 =12<
6272<.;2.<� � *6 08270 =8 <18@ B8> 18@ =8 <.=>9
=12< -B7*62, ->8 *7- ><. 2=< /.*=>;.< =8
>7-.;<=*7- 18@ .5.,=;872, ,2;,>2=< @8;4 *7-
-.+>0 =1.6 2/ =1.B -8 78= @8;4�

�2;<= =1270< /2;<=� @1*= 2< *7 8<,2558<,89. *7B@*B�
�7 8<,2558<,89. 2< *7 .5.,=;872, 6.*<>;.6.7=
-.?2,. @2=1 @12,1 B8> ,*7 6.*<>;. -2//.;.7=
.5.,=;2,*5 9*;*6.=.;< <>,1 *< ?85=*0.<�
/;.:>.7,2.<� .=,�� (2=1 * -202=*5 6>5=26.=.; B8>
*;. *+5. =8 6.*<>;. *7 .5.,=;2,*5 ?85=*0. *7- <..
* 7>6.;2,*5 ;.9;.<.7=*=287 8/ 2= 27 =1. -2<95*B�
�8@.?.;� *7 8<,2558<,89. 9;.<.7=< * 0;*912,*5
;.9;.<.7=*=287 8/ =1. ?85=*0. 8?.; =26.� %1.
8<,2558<,89. -8.< =12< +B 958==270 6.*<>;.6.7=<
><270 * �*;=.<2*7 ,8�8;-27*=. <B<=.6�

�7 =12< /2;<= 9*;= 8/ =1. *;=2,5. @. *;. 08270 =8
<.=>9 =1. 1*;-@*;.� 27<=*55 =1. <8/=@*;. *7- =*4.
8>; /2;<= 0;*91�

�<<>6270 B8> 1*?. B8>; #*<9+.;;B "2 >9 *7-
;>77270� 6*4. <>;. =1*= B8>; #*<9+2*7
27<=*55*=287 2< >9 =8 -*=. +B =B9270�


 � �
 ���� ��� � �����

 � �
 ���� ��� � ������ � �

 .A=� 27<=*55 =1. �2=$,89. <8/=@*;. @2=1 =1.
/8558@270 9;8,.->;.�

	 � �8@758*- =1. �2=$,89. �$! 
�� 9*,4*0.
/;86 =1. �2=$,89. �8@758*- *;.* /;86
1==9���+2=<,89.�,86�92�*7- <*?. 2= 27=8 =1.
-2;.,=8;B��
	���� 87 B8>; #*<9+.;;B "2�


� (1.7 =1. -8@758*- 2< ,8695.=.� /2;. >9 B8>;
/25. 6*7*0.;� 7*?20*=. =8��
	���� -2;.,=8;B
*7- ;201= ,52,4 87 =1. -8@758*-.- 9*,4*0. *7-
,188<. !9.7 @2=1 /;86 =1. ,87=.A= 6.7>�

�� $.5.,= =1. ,><=86 ,866*7- 527. =*+� .7=.;

��
 ���� � � *7- ,52,4 !��
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�� (1.7 =1. 27<=*55*=287 9;8,.->;. 1*< /272<1.-�
,877.,= =1. �2=$,89. �2,;8< &$� 98;= =8 =1.
#*<9+.;;B "2 *< <18@7 27 �20� 	 � )8> @255 7..- *
98@.;.- &$� 1>+ =8 -8 <8� +.,*><. 78;6*55B
+8=1 &$� 98;=< 8/ =1. #*<9+.;;B "2 *;. 27 ><. /8;
=1. 4.B+8*;- *7- =1. 68><.�

Gjhvsf 2; �877.,=270 =1. �2=$,89. �2,;8 =8 B8>;
#*<9+.;;B "2 ?2* &$�


� )8> <18>5- +. *+5. =8 <=*;= �2=$,89. �$!
/;86 =1. 6*27 6.7> 78@ *7- <.. 2=< <95*<1
<,;..7 87 B8>; 6872=8;� (2=1 B8>; �2=$,89.
�2,;8 ,877.,=.- ,52,4 "!(�# 87 =1. ;201= <2-.
8/ =1. <95*<1 <,;..7�

(2=1 �2=$,89. �$! >9 *7- ;>77270 *7- =1.
�2=$,89. �2,;8 *--�87 +8*;- ,877.,=.-� =1.
875B =1270 5./= +./8;. @. <=*;= .A958;270 =1.
<B<=.6 2< =8 /*6252*;2<. 8>;<.5?.< @2=1 =1. ><.;
27=.;/*,. 87 =1. <,;..7� �20� 
 <18@< =1. 6*27
<,;..7�

�7 =1. 6*27 -2<95*B �	 � B8> @255 <.. =1. ;.<>5=< 8/
=1. 6.*<>;.6.7=< 27 0;*912,*5 /8;6� %12< 8>=9>=
2< -.9.7-.7= 87 @12,1 +>==87< B8> ,188<. 87
=1. ;201= <2-. �
�� (1.7 6.*<>;.6.7=< *;. =*4.7
2< ?.;B 2698;=*7= 2/ B8> *;. @8;4270 @2=1 *7
8<,2558<,89.� �5.,=;872, .7027..;< =*54 *+8>=
=;200.;270� ��� 2< ,*55.- =1. =;200.; @27-8@� @12,1
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=26.� �8; .A*,= 6.*<>;.6.7=<� �2=$,89. �2,;8
<>998;=< >< @2=1 <8 ,*55.- ,>;<8; 6.*<>;.6.7=<
�
�� (2=1 =1. =26. +*<. ,87=;85 ���� @. *;. *+5. =8
C886 27 *7- 8>= 8/ * 0;*91 *7- =1.;./8;. <..
68;. 8; 5.<< -.=*25<� %1. ,1*77.5 ,87=;85< ��� 5.=
>< 27/5>.7,. =1. 279>=� 2=< <8>;,.� ;*70.� ?.;=2,*5
98<2=287 *7- <,*5270� �*<= +>= 78= 5.*<= =1.
,*9=>;. ,87=;85 ��� -./27.< =1. ,*9=>;. <*695.
;*=.� ->;*=287� /;*6. ;*=. *7- -2<95*B 68-.<�

Gjstu nfbtvsfnfou

%8 ,1.,4 2/ B8>; <.=>9 2< 84 *7- @8;4270�
,877.,= 87. 8/ =1. =.<= 5.*-<� @12,1 *;. 27,5>-.-
@2=1 =1. �2=$,89. �2,;8� =8 =1. ,1*77.5 � 927
�6*;4.- �� � �B.558@�� <.. �20� ���

Gjhvsf 4; "27 5*B8>= 8/ =1. �2=$,89. �2,;8
�918=8 ,8>;=.<B +B �2=$,89. �.<207<�

 .A= ,1*70. =1. =26. +*<. ��� =8 
6<.,��2? +B
,52,4270 87 =1. 5./= *;;8@ 4.B >7=25 =12< ?*5>. 2<

Gjhvsf 3; �2=$,89. �$! <8/=@*;. 6*27 <,;..7
.5.6.7=< �918=8 ,8>;=.<B +B �2=$,89. �.<207<�
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Upn Efoupo

Jxhvw Zulwhu

SBTQJTUJMM
S|wkrq wlph odsvh ) lpdjh surfhvvlqj

Dsfbuf b ujnf.mbqtf wjefp xjui
uif Sbtqcfssz Qj dbnfsb

Rq Ghfhpehu 5:wk/ 5346/ d sdlu ri Udvsehuu| Slv
zlwk Udvsehuu| Sl fdphudv zhuh sodfhg lq d frwwdjh
lq Rqwdulr ryhuorrnlqj Jhrujldq Ed|1 Derxw irxu
prqwkv odwhu/ wkh| zhuh irxqg wr kdyh shuiruphg
zrqghuixoo|/ fdswxulqj ryhu 73/333 skrwrv dw wzr
plqxwh lqfuhphqwv1 Dowkrxjk wkh vkrrw zdv sodqqhg
iru d ihz prqwkv/ lw zdv qrw h{shfwhg wr eh dv
vxffhvvixo dv lw zdv1 Zkhq wkh fdphudv zhuh vhwxs/
wkh zlqgrzv zhuh txlwh iurvwhg ryhu1 Wkhuhiruh/ wkh
h{shfwhg rxwfrph zdv wr vhh wkh edfn ri dq lf|
zlqgrz1 Krzhyhu/ wkh zlqgrzv vwd|hg fohdu gxulqj
wkh hqwluh zlqwhu1 Wkh skrwrjudskv wdnhq fdswxuhg
lfh iruplqj dqg glvvroylqj rq wkh odnh/ ghhu sdvvlqj
olnh jkrvwv/ pdjqlilfhqw vwrupv dqg dpd}lqj
vxqulvhv1 Wkh lpdjhv zhuh frpslohg wrjhwkhu wr irup
wkh uhvxowlqj wlph0odsvh ylghr jlyhq dw=
kwws=22lqyhqwlqjvlwxdwlrqv1qhw2zlqwhu0rq0jhrujldq0ed|

Lq wklv duwlfoh/ wkhuh duh vrph frgh vqlsshwv wkdw fdq
eh xvhg wr pdnh d wlph0odsvh ylghr xvlqj S|wkrq dqg
frppdqg olqh wrrov1 Lq sduwlfxodu/ wkh5$63,67, / /
surjudp lv xvhg wr fdswxuh wkh lpdjhv dqg wkh
S|wkrq Lpdjh Oleudu| +SLO, dqg0(1&2'(5 duh xvhg
wr fuhdwh wkh ilqdo prylh1

Tfuujoh vq Sbtqcfssz Qj boe dbnfsb

Iroorz kwws=22zzz1udvsehuu|sl1ruj2khos2fdphud0
prgxoh0vhwxs2wr frqqhfw d Udvsehuu| Sl fdphud wr d

Udvsehuu| Sl1 Wkhq lqvwdoo wkh odwhvw Udvseldq lpdjh
dqg w|sh=

68'2 5$63, �&21), *

Vhohfw

(;3$1' 7+( ), / (6<67(0
(1$%/( &$0(5$
$'9$1&(' 237,21
0(025< 63/ ,7 �0,1,080 ��� )25 *38�
(1$%/( %227 72 '(6.723	6&5$7&+
�2162/ (
),1,6+
5(%227
<(6

Wklv zloo hqdeoh wkh fdphud/ xvh doo ri wkh VG fdug iru
wkh Olqx{ lqvwdoodwlrq/ wxuq rii wkh errw wr [ dqg doorz
wkh DUP surfhvvru wr xvh wkh pd{lpxp dprxqw ri
phpru|1 Qh{w/ pdnh vxuh wkdw Udvseldq lv xs wr
gdwh dqg lqvwdoo wkh oleudulhv dqg surjudpv qhhghg iru
wklv surmhfw=

68'2 $37�*(7 83'$7(
68'2 $37�*(7 83*5$'( �<
68'2 $37�*(7 ,167$/ / �< 3<7+21� ,0$*,1* "
3<7+21�=04 3<7+21�0$73/27/ ,% 0(1&2'(5 "
,0$*(0$*,&.
68'2 5(%227
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Ubljoh qipupt xjui sbtqjtujmm

Wkh hdvlhvw zd| wr xvh wkh Udvsehuu| Sl fdphud lv
yld wkh5$63,67, / / frppdqg1 Lw kdv d wlph0odsvh
rswlrq/ zklfk pdq| shrsoh kdyh xvhg wr jrrg hiihfw1
Iru dq h{wuhpho| orqj wlph odsvh/ ilqhu frqwuro ryhu
wkh lpdjhv wdnhq suryhg wr eh ehwwhu wkdq wkh
dxwrpdwlf vhwwlqjv1 Dv d uhvxow/ d S|wkrq vfulsw zdv
zulwwhq wr wdnh skrwrjudskv dw uhjxodu lqwhuydov1
Fdofxodwlrqv zhuh xvhg wr pdnh vxuh wkdw wkh lpdjhv
zhuh ri frqvlvwhqw txdolw|1 Lpdjh txdolw| frqvlvwhqf|
zdv pdlqwdlqhg e| wkh pdqlsxodwlrq ri vkxwwhu vshhg/
LVR dqg srvw fdswxuh dowhudwlrq1

Wkh wzr rswlrqv wkdw frqwuro wkh euljkwqhvv ri dq
lpdjh duh wkh vkxwwhu vshhg dqg wkh LVR
+Lqwhuqdwlrqdo Vwdqgdugv Rujdql}dwlrq, vhwwlqj1 Wkh
vkxwwhu vshhg frqwurov krz orqj wkh fdphud froohfwv
oljkw wr fuhdwh dq lpdjh/ zkhuh d orqjhu vkxwwhu vshhg
zloo fuhdwh euljkwhu lpdjhv exw zloo eh pruh olnho| wr
kdyh prwlrq eoxu li wkhuh lv pryhphqw lq wkh iudph1
Rq wkh Udvsehuu| Sl/ wkh vorzhvw vkxwwhu vshhg
dydlodeoh lv derxw 518 vhfrqgv> orqjhu vshhgv zloo
fdxvh wkh fdphud wr kdqj dqg qrw wdnh slfwxuhv xqwlo
wkh Udvsehuu| Sl lv uherrwhg1 Wr eh vdih/ wkh
pd{lpxp vkxwwhu vshhg zdv vhw wr wzr vhfrqgv1
Vkxwwhu vshhgv lq5$63,67, / / duh phdvxuhg lq
plfurvhfrqgv1 Wkhuhiruh/ d vkxwwhu vshhg ri
4333333 lpsolhv rqh vhfrqg1

LVR vhwwlqj frqwurov wkh vhqvlwlylw| ri wkh vhqvru/
zlwklq d udqjh ri 433 +orz vhqvlwlylw|, wr ;33 +kljk
vhqvlwlylw|,1 Zkhq wkh LVR vhwwlqj lv kljk/ euljkwhu
lpdjhv duh wdnhq/ exw wkh| zloo dovr whqg wr eh pxfk
pruh qrlv|1

Wkh frppdqg 5$63,67, / / fdq eh xvhg wr wdnh d
skrwrjudsk zlwk d vhw vkxwwhu vshhg dqg LVR vhwwlqj1
Wkh dxwrpdwlf vhwwlqjv vkrxog eh dyrlghg/ dsduw iurp
DZE +dxwr zklwh edodqflqj,=

5$63,67, / / �$:% $872 �1 �7 �
 �66 �





 "
� � �� �

 �2 0<3,&� -3*

S|wkrq fdq eh xvhg wr uxq5$63,67, / / e| xvlqj d
vxesurfhvv fdoo=

, 03257 68%352&(66
66��






, 62��


&200$1'�� 5$63,67, / / �1 �7 �
 �
&200$1'��� �66 � �675�66�
&200$1'��� � � �� � �675�,62��� �2 0<3,&� -3*�
68%352&(66� &$/ / �&200$1' � 6+(/ / ��58(�

Wkh jrdo iru wkh surmhfw zdv wr nhhs lpdjhv dw derxw
wkh vdph euljkwqhvv ryhu wkh frxuvh ri d gd|1 Wkh
euljkwqhvv ri hdfk lpdjh zdv phdvxuhg1 Wkhq wkh
vkxwwhu vshhg dqg LVR vhwwlqj zhuh dgmxvwhg1 Vlqfh
idvw pryhphqwv duh qrw lpsruwdqw iru wlph odsvh
slfwxuhv/ wkh LVR zdv nhsw dw 433 dv pxfk dv
srvvleoh wr hqvxuh kljk txdolw| lpdjhv1

Dbmdvmbujoh uif bwfsbhf csjhiuoftt

Wkh S|wkrq Lpdjlqj Oleudu| +SLO, lv juhdw iru
pdqlsxodwlqj lpdjhv lq S|wkrq=

, 03257 �0$*(
,0��0$*(� 23(1�� 0<3,&� -3*� �
3, ;(/6��, 0� 6,=(!
# �,0� 6,=(!�# �
+,67�,0� &219(57�� � � � � +,672*5$0��
%5�)/2$7�680�!, �+,67!,# )25 , ,1
5$1*(�����# � � 	3, ;(/6
35,17 %5

Wklv h{dpsoh rshqv dq lpdjh dqg xvhv wkh lpdjh*v
klvwrjudp wr frpsxwh wkh dyhudjh euljkwqhvv ri wkh
lpdjh1 Iru d juh|vfdoh lpdjh/ wkhuh duh 589
srvvleoh sl{ho ydoxhv1 Wkh klvwrjudp frxqwv krz
pdq| sl{hov wkhuh duh iru hdfk ydoxh1 Wkh dyhudjh
euljkwqhvv ri wkh lpdjhv lv fdofxodwhg e| dgglqj xs
doo ri wkh sl{ho euljkwqhvv ydoxhv dqg glylglqj e| wkh
qxpehu ri sl{hov1

Bekvtujoh uif tivuufs tqffe

Wr uhwdlq wkh vdph lpdjh euljkwqhvv/ dv wkh oljkw
lqfuhdvhv ru ghfuhdvhv/ hlwkhu wkh vkxwwhu vshhg ru
wkh LVR vhwwlqj vkrxog eh dgmxvwhg1 Wkh euljkwqhvv
iurp wkh suhylrxv lpdjh fdq eh xvhg wr dgmxvw wkh
vkxwwhu vshhg=

'(/7$�����%5
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66�66��� � '(/7$	����

zkhuh 45; lv wkh wdujhw euljkwqhvv dqg vv lv wkh
vkxwwhu vshhg lq wkh suhylrxv S|wkrq h{dpsoh1 Wr
uhgxfh iolfnhu lq wkh wlph odsvh ylghr/ wkh dyhudjh
euljkwqhvv iurp wkh odvw whq ru wzhqw| lpdjhv zdv
xvhg1

Vlqfh wkh fdphud xvhg kdg dq lqiuduhg ilowhu dqg wkh
oljkw ohyho zdv orz gxulqj wkh qljkw/ d euljkwqhvv
wkuhvkrog zdv xvhg wr dyrlg vwrulqj lpdjhv lq yhu|
gdun frqglwlrqv1

Jotubmmjoh uif tdsjqut

Wr lqvwdoo wkh vfulswv/ w|sh=

*,7 &/21( +7736� 		*,7+8%� &20	6'(1721�	3,3,&
&' 3,3,&
&+02' ��� 7,0(/$36(� 3<
&+02' ��� '()/ ,&.(5� 3<

Wkh wlph odsvh surjudp fdq eh uxq zlwk wkh ghidxow
vhwwlqjv=

� 	7,0(/$36(� 3<

ru wkh dydlodeoh rswlrqv fdq eh olvwhg=

� 	7,0(/$36(� 3< �+

Zkhq wkh wlph odsvh surjudp uxqv/ lw zulwhv wkh
slfwxuhv lqwr wkh>	3,&785(6 gluhfwru|1

Wr vwduw wkh wlph odsvh surjudp zkhq wkh Udvsehuu|
Sl errwv w|sh=

68'2 1$12 	(7&	&5217$%

dqg dgg

�5(%227 3, 3<7+21 	+20(	3, 	7,0(/$36(� 3<

Wkhq vdyh wkh iloh dqg h{lw qdqr1

Nbljoh uif npwjf Gjmf

Diwhu uxqqlqj wkh wlph odsvh surjudp iru d orqj wlph/
wkh skrwrjudskv vkrxog eh dvvhpeohg lqwr d prylh1

Wklv fdq eh grqh yhu| hdvlo| zlwk0(1&2'(5 =

0(1&2'(5 �0)� 		� � - 3*� �0) )36���� 7<3(�- 3* "
�29& /$9& � /$9&2376 "
9&2'(&�03(*�� 0%'��� 75(/ / � 9%,75$7(�



 "
�9) 6&$/ (����� 
�� �2$& &23< �2 029, (� $9,

Wklv frppdqg xvhv doo ri wkh msj ilohv lq wkh suhvhqw
zrunlqj gluhfwru| dqg dvvhpeohv wkhp lqwr d prylh1
D vrxqg wudfn fdq eh dgghg wr wkh prylh/ xvlqj dq
h{lvwlqj dxglr iloh=

0(1&2'(5 �29& &23< �$8',2), / ( � ���� �� 03
 "
�2$& &23< 029, (� $9, �2 029, (�, 7+�86,&� $9,

Qptu.qspdfttjoh

Wkh prylh fdq orrn d elw wrr juh|1 Wr fuhdwh pruh
frqwudvw/ SLO*v lpdjh pdqlsxodwlrq fdsdelolwlhv fdq
eh xvhg1 Wkh juh|vfdoh klvwrjudp ri d vlqjoh lpdjh
fdq eh sorwwhg xvlqj S|wkrq dqg0$73/27/ ,% =

, 03257 �0$*(
)520 0$73/27/ ,% ,03257 3<3/27 $6 3/7
,0��0$*(� 23(1�� 0<3,&� -3*� �
+,67�,0� &219(57�� � � � � +,672*5$0��
3/7� 3/27�+,67�
3/7� 6$9(), *�� 0<+,67� 31*� �

Wkh0$73/27/ ,% sdfndjh fdq dovr eh xvhg wr sorw
wkh klvwrjudpv ri pdq| lpdjhv dw rqfh=

, 03257 �0$*(� */2%
,03257 1803< $6 13
)520 0$73/27/ ,% ,03257 3<3/27 $6 3/7
��!#
)25 ; ,1 */2%� */2%�� �� - 3*� � �

, 0 � �0$*(� 23(1�;�
� �� !, 0� &219(57�� � � � � +,672*5$0��#

3/7� 3&2/250(6+�13� $55$<��� �
3/7� 6$9(), *�� 0<0$1<+,67� 31*� �

Wklv h{dpsoh uhdgv doo ri wkh 1msj ilohv lq wkh suhvhqw
zrunlqj gluhfwru|1 Lq wkh uhvxowlqj lpdjh hdfk
krul}rqwdo olqh ri sl{hov lv rqh lpdjh lq wkh wlph odsvh1
Wkh euljkwqhvv ri d sl{ho lqglfdwhv krz pdq| sl{hov lq
wkh ruljlqdo lpdjh kdyh d jlyhq lqwhqvlw|1

Vrph ri wkh lpdjhv fdswxuhg zhuh voljkwo| juh|1 Wklv
lpsolhv wkdw wkhuh lv qrw yhu| pxfk frqwudvw/ ehfdxvh
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prvw ri wkh sl{ho ydoxhv duh foxvwhuhg lq wkh plggoh ri
wkh klvwrjudp1 Lq wkhvh fdvhv/ wkhuh zhuh qr
frpsohwho| eodfn sl{hov dqg rqo| d ihz frpsohwho|
zklwh sl{hov1 Wkh lpdjh dw wkh erwwrp ohiw ri wklv sdjh
looxvwudwhv lv dq h{dpsoh juh| lpdjh1

Wr lpsuryh wkh edodqfh/ wkh lpdjh klvwrjudp fdq eh
xvhg klvwrjudp dqg vwuhwfkhg rxw wr iloo wkh zkroh
udqjh +iurp 3 wr 589,1 Wkh iluvw vwhs lv wr ilqg wkh
erxqgv $ dqg %=

3, ;(/6�,0� 6,=(!
# �,0� 6,=(!�#
$�

&2817�

:+, / ( &2817�
� 

�3, ;(/6�

&2817��+,67!$#
$���

%����
&2817�

:+, / ( &2817�
� 
��3, ;(/6�

&2817��+,67!%#
%���

zkhuh $ dqg %ghilqhg vxfk wkdw <:( ri wkh sl{hov
duh euljkwhu wkdq$ dqg <:( duh gdunhu wkdq%1 Qrz
$ dqg %fdq eh xvhg wr vwuhwfk wkh klvwrjudp=

, 0
��0$*(� (9$/ �, 0�� /$0%'$ ;� �;�$� ����	�%�$��

zkhuh wkh hydo ixqfwlrq dssolhv wkh ixqfwlrq jlyhq
zlwklq wkh sduhqwkhvhv wr hdfk sl{ho lq wkh lpdjh dqg
/$0%'$ lv dq hdv| zd| wr pdnh d vlpsoh ixqfwlrq1
Iru h{dpsoh/ wkh iroorzlqj frgh vqlsshw sulqwv 451

)�/$0%'$ ;� ;� 

35,17 )���

Wkh klvwrjudpv deryh duh iru wkh ruljlqdo +juhhq, dqg
ohyhoohg lpdjh +eoxh,1 Wkh klvwrjudp iru wkh ohyhoohg
lpdjh lv txlwh vsuhdg rxw1 Lw lv dovr yhu| mdjjhg/
ehfdxvh wkh vwuhwfklqj uhpryhv pdq| srvvleoh sl{ho
ydoxhv1 Iruwxqdwho|/ wklv lv qrw yhu| ylvleoh lq wkh
ohyhoohg lpdjh1 Lq sudfwlfh/ wkh erxqgv cdc dqg cec
zhuh edvhg rq d uroolqj dyhudjh iurp qhdue|
slfwxuhv/ vxfk wkdw wkhuh zhuh qr gudpdwlf fkdqjhv1
Wkh ilqdo ohyhoohg lpdjh lv vkrzq dw wkh erwwrp uljkw
ri wklv sdjh1

Wkh whfkqltxhv glvfxvvhg lq wklv vhfwlrq fdq eh
irxqg lq wkh'()/ ,&.(5� 3< vfulsw1 W|sh=

� 	'()/ ,&.(5� 3< �+

iru d olvw ri dydlodeoh rswlrqv1 Wkh vfulsw uhdgv
lpdjhv wkdw duh lq wkh suhvhqw zrunlqj gluhfwru|1

Cfgpsf Bgufs
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�6<-:6-<�

�!� � �-� �$�** $"�)�).

�6 ),,1<176 <7 <0- �)>) 4)6/=)/- 1<;-4.� ->-:A �)>) 16;<)44)<176 +75-; ?1<0 ) +758:-0-6;1>- +744-+<176 7. +4);;-; <0)< 8:7>1,-

),,1<176)4 .=6+<176)41<A� %01; +744-+<176 7. +4);;-; 1; +)44-, <0- �)>) +4);; 41*:):A )6, +76<)16; +4);;-; .7: 5)6)/16/ .14-;�

6-<?7:3 +766-+<176;� 8:7+-;;16/ 15)/-; )6, ;7=6,� :-)4 <15- 
�� =;16/ <0- 57=;- )6, 3-A*7):,� =;16/ ,)<)*);-;�

;07?16/ ?-* 8)/-;� )6, 5)6A 7<0-:;� �7+=5-6<)<176 +)6 *- .7= 6, )<� 0<<8�		,7+;�7:)+4-�+75	2)>);-	�	,7+;	)81 !8-6 )

*:7?;-: )6, 4773 )< <01; 8)/-� �>-:A +4);; *-476/; <7 ) �8)+3) /-�� %0- 41;< 7. 8)+3)/-; 1; ;07?6 )< <0- <78 4-.< 7. <0-

*:7?;-: ?16,7?� �41+316/ 76 ) 8)+3)/- 6)5- +)=;-; )44 <0- +4) ;;-; 16 1< <7 *- 41;<-, 16 <0- *7@ *-47?� �41+316/ 76 ) +4);;

6)5- ?144 47), <0- +4);; ,-<)14; 16<7 <0- 5)16 ):-) 76 <0- :1/0<�

%0- Pdwk +4);;� <0)< ?); =;-, 16 <0- 8:->17=; ;-+<176� 1; 47+)<-, 16 <0- mdyd1odqj 8)+3)/-� &;16/ <0- =88-: 4-.< *7@�

;+:744 ,7?6 )6, .16, <0-mdyd1odqj 8)+3)/- )6, <0-6 +41+3 76 <01; 8)+3)/-� %0- *7@ *-47? ?144 ,1;84)A 5)6A +4);;-; 16

;1@ ;-8):)<- ;-+<176;� �6<-:.)+-;� �4);;-;� �6=5;� �@+-8< 176;� �::7:; )6, �667<)<176 %A8-;� $+:744 ,7?6 <0:7=/0 <0-

+4);;-; 41;<-, )6, +41+3 76 <0-Pdwk +4);;�  7? <0- 5)16 ):-) ?144 ;07? ) ,-;+:18<176 7. <0-Pdwk +4);;� ?1<0 <0:-- 78<176)4

;-+<176;� �1-4,; $=55):A� �76;<:=+<7: $=55):A �<0-:- ):- 6 7 +76;<:=+<7:; .7: <0-Pdwk �4);;�� )6, �-<07,; $=55):A�

#-), <0:7=/0 <0- 5-<07,; ;-+<176�

�0)44-6/- �
� �16, <0- 5-<07,;� dev � vtuw � )6, srz � �41+3 76 -)+0 76- )6, ;-- ?0)< -)+0 76- ,7-;�

�0)44-6/- ��� �16, <0- +4);; mdyd1lr1IlohUhdghu <0)< :-),; .14-; )6, <0- +4);; mdyd1xwlo1Duud|Olvw �

	))�.*

�::)A; 8:7>1,- ;-9=-6<1)4 ;<7:)/- .7: 5)6A >):1)*4-; 7: 7*2-+<;� � >):1)*4- 7: 7*2-+< +)6 *- ;-4-+<-, =;16/ <0- 16,-@ 7. <0-

-4-5-6< +76+-:6-,� %7 ;<7:- <0- 8:1+- 7. <0:-- 8)16<16/;� ;1584- >):1)*4-; +7=4, *- =;-,�

lqw sulfh4 @ 833>
lqw sulfh5 @ 6<3>
lqw sulfh6 @ 973>

�7?->-:� 1. <0- 6=5*-: 7. 16,1>1,=)4 >):1)*4-; <0)< ):- :-4)<-, *-+75-; 4):/-� <0-6 +)::A16/ <0-5 ):7=6, 9=1+34A *-+75-;

+=5*-:;75-� �6;<-), 7. 16,1>1,=)4 >):1)*4-;� )6 )::)A +)6 * - =;-,�

lqw sulfhv^` @ qhz lqw^6`> 22 fuhdwh dq duud| ri w|sh lqw zlwk w kuhh hohphqwv
sulfhv^3` @ 833> 22 Dvvljq 833 wr wkh iluvw hohphqw
sulfhv^4` @ 6<3> 22 Dvvljq 6<3 wr wkh vhfrqg hohphqw
sulfhv^5` @ 973> 22 Dvvljq 973 wr wkh wklug hohphqw

?01+0 0); <0- ;-+76,):A *-6-.1< <0)< <0- 16,-@ +)6 *- =;-, 16 )4778 ;<:=+<=:-� &;16/ <01; )::)A ,-+4):)<176 )6, <0-

);;1/65-6< 7. <0- <0:-- >)4=-;� <0- 8:1+-; 7. 8)16<16/; +)6 *- 8:16<-,�

V|vwhp1rxw1sulqwoq+%Sulfh iru &4 lv%. sulfhv^3`,>
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!6+- ,-+4):-,� <0- >)4=-; 7. <0- )::)A -4-5-6<; +)6 *- );;1/6 -, )6A?0-:- ?1<016 <0- 8:7/:)5� �7: -@)584-� <0- 8:1+- 7.

<0- 
:, 8)16<16/ +)6 *- 16+:-);-,�

sulfhv^5` @ :43>

�!� %�(  �&�)�+')

%01; 8:7/:)5 1; +7587;-, 7. <?7 +4);;-;� PdsJhqhudwru )6, Whuudlq � %0-PdsJhqhudwru +4);; =;-; ) Whuudlq

7*2-+< <7 ,:)? 1<-5;� %0-Whuudlq +4);; 1; /1>-6 *-47?�

lpsruw mdyd1xwlo1Udqgrp>

sxeolf fodvv Whuudlq ~
sulydwh Udqgrp u>
sulydwh fkdu^`^` wlohv>

sxeolf Whuudlq+lqw pdsQxpehu/ lqw khljkw/ lqw zlgwk, ~
wklv1u @ qhz Udqgrp+pdsQxpehu,>
wklv1wlohv @ qhz fkdu^khljkw`^zlgwk`>

€

sxeolf yrlg vhwDuhd+lqw iurpK/ lqw iurpZ/ lqw wrK/ lqw wrZ/ f kdu v|pero, ~
iru +lqw { @ iurpK> { ? wrK> {.., ~

iru +lqw | @ iurpZ> | ? wrZ> |.., ~
wklv1wlohv^{`^|` @ v|pero>

€
€

€

sxeolf yrlg vhwUdqgrpDuhdv+lqw khljkw/ lqw zlgwk/ fkdu v|p ero/ lqw krzPdq|, ~
iru +lqw l @ 3> l ? krzPdq|> l.., ~

lqw { @ wklv1u1qh{wLqw+wklv1wlohv1ohqjwk 0 khljkw . 4,>
lqw | @ wklv1u1qh{wLqw+wklv1wlohv^3`1ohqjwk 0 zlgwk . 4,>
wklv1vhwDuhd+{/ |/ { . khljkw/ | . zlgwk/ v|pero,>

€
€

sxeolf Vwulqj vkrz+, ~
VwulqjExloghu ve @ qhz VwulqjExloghu+,>
iru +lqw { @ 3> { ? wklv1wlohv1ohqjwk> {.., ~

iru +lqw | @ 3> | ? wklv1wlohv^{`1ohqjwk> |.., ~
ve1dsshqg+wklv1wlohv^{`^|`,>

€
ve1dsshqg+%_q%,>

€
uhwxuq ve1wrVwulqj+,>

€
€

%0-Whuudlq +4);; ;<7:-; ) 5)8 �7. 4-<<-:;�� =;16/ ) <?7 ,15-6;176)4 +0):)+<-: )::)A� � Whuudlq 7*2-+< 1; 161<1)41;-, ); )6

-58<A +76<)16-:� *=< +)6 *- 57,1.1-, =;16/ 1<; 5-<07,;� %0- +76<-6<; 7. <0- +0):)+<-: )::)A +)6 )4;7 *- :-<=:6-, ); )

;<:16/ *A +)4416/ <0-vkrz+, 5-<07,�
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%0- �)8�-6-:)<7: +4);; 1; /1>-6 *-47?�

sxeolf fodvv PdsJhqhudwru ~
sxeolf vwdwlf yrlg pdlq+Vwulqj^` dujv, ~

li +dujv1ohqjwk $@ 6, ~ 22 Li ohvv wkdq wkuhh dgglwlrqdo dujxp hqwv duh surylghg
V|vwhp1rxw1sulqwoq+%L qhhg wkuhh sdudphwhuv= % . %pds0qxp ehu/ khljkw dqg zlgwk1%,>
uhwxuq>

€
lqw pdsQxpehu @ qhz Lqwhjhu+dujv^3`,> 22 Fuhdwh dq lqwhjhu y huvlrq ri wkh pds qxpehu
lqw khljkw @ qhz Lqwhjhu+dujv^4`,> 22 Fuhdwh dq lqwhjhu yhuv lrq ri wkh pds khljkw
lqw zlgwk @ qhz Lqwhjhu+dujv^5`,> 22 Fuhdwh dq lqwhjhu yhuvl rq ri wkh pds zlgwk
Whuudlq odqg @ qhz Whuudlq+pdsQxpehu/ khljkw/ zlgwk,>
odqg1vhwDuhd+3/ 3/ khljkw/ zlgwk/ *1*,> 22 jurxqg
odqg1vhwUdqgrpDuhdv+4/ 4/ *w*/ 63,> 22 wuhhv
odqg1vhwUdqgrpDuhdv+khljkw 2 7/ zlgwk 2 7/ *W*/ 6,> 22 zrrgv
odqg1vhwUdqgrpDuhdv+4/ 4/ *r*/ 53,> 22 urfnv
odqg1vhwUdqgrpDuhdv+khljkw 2 7/ zlgwk 2 8/ * */ 6,> 22 odnhv
odqg1vhwUdqgrpDuhdv+khljkw 2 9/ zlgwk 2 43/ * */ 45,> 22 srqg v
odqg1vhwUdqgrpDuhdv+4/ 4/ *'*/ 4,> 22 wuhdvxuh
V|vwhp1rxw1sulqwoq+odqg1vkrz+,,>

€
€

%0-PdsJhqhudwru +4);; +:-)<-; ) Whuudlq 7*2-+<� ),,; 7*2-+<; <7 1< )6, .16)44A ,1;84)A; 1<� %0- 5)8 1;161<1)41;-, ?1<0 )

0-1/0< )6, ?1,<0� %0-6 <:--;� ?)<-: )6, <:-);=:- ):- ),,-, )< :)6,75� �16)44A� <0-vkrz+, 5-<07, 1; =;-, <7 8:16< <0- 5)8

76 <0- ;+:--6�

�0)44-6/- ��� �75814- <0- +4);;-; PdsJhqhudwru )6, Whuudlq � %0-6 -@-+=<- <0-PdsJhqhudwru 8:7/:)5� 8:7>1,16/

<0- 5)8 6=5*-:� <0- 4-6/<0 )6, <0- ?1,<0� -�/��mdyd PdsJhqhudwru 9 48 6;

%0- :-;=4< 7. <0- �<0 +0)44-6/- ;07=4, *-�

111111w 111111111111111111111111
1111WWW r1w11111w111w11w
11w1WWr 1111111111111111
1111WWWWWWWWWWW 1111111111111111
11111rWWWWWWWrW 11111w111111w1111111
111111WWWWWWWWW 11111111111111111111
111111111rw1111111r1111111111r 11w11
11r11111 111111w1r1111111111 1111w
111w1111 111w1111111r1 WWWW'11
11w1111w1111111111111111 W 111
1111111111 w111111w111 W 111
1r11w11111 11111111111 1w1w11r1111
11111w111111111111 111 11111111
11w1111 11111w11 111 1111r111
1111111 1111r11111111r11111111111111

?0-:- <0- ,7<; :-8:-;-6< <0- 4)6,� <0- *4)63; :-8:-;-6< ?)<- :� <0-r +0):)+<-:; :-8:-;-6< :7+3;� W)6, w ):- <:--; )6, ' 1;

<0- 01,,-6 <:-);=:-�

�0)44-6/- ��� �@-+=<- <0- �)8�-6-:)<7: 8:7/:)5 ?1<0 ,1..-: -6< >)4=-; <7 ;-- ,1..-:-6< 5)8;� �7: -@)584-�
mdyd PdsJhqhudwru : 48 67

%:A 7<0-: 5)8; <77 )6, ;-- 07? <0- �)8�-6-:)<7: +4);; ?7:3;�

�76/:)<=4)<176;� (7= 0)>- 4-):6-, <0- *);1+; 7. )::)A;� +4);;-; )6, 5-<07,;�
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�5 469, +,;(03� ;/, (3.690;/4 -6336>:�
� � �07/,9 >/,,3 �� 69 	� 0: */6:,5�
	�  /, 2,@ */(9(*;,9 0: */6:,5�

�  /, :;(9; */(9(*;,9 0: */6:,5�
��  /, >/,,3 0: :,; ;6 ;/, 2,@ */(9(*;,9 (5+ ;/, :;(9; */(9(*;, 9 0: ,5*6+,+�
��  /, >/,,3 0: 46=,+ ;6 ;/, :;(9; */(9(*;,9 (5+ ;/, -09:; 4,:: (., */(9(*;,9 0: ,5*6+,+�

�  /, >/,,3 0: 05*9,4,5;,+ )@ � 76:0;065� (5+ ;/, 5,?; 4,::(. , */(9(*;,9 0: ,5*6+,+�
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�6> -69 ;/, 3040;(;065:�
� � �53@ <77,9 *(:, */(9(*;,9: *(5 ), ,5*6+,+�
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:05*, ;/, *07/,9 653@ /(: 65, :,; 6- */(9(*;,9:� <77,9 *(:, */ (9(*;,9: (9, <:,+ ;/96<./6<; ;/, 796.9(4�  /,
I<B<:J<;0?<<B =(90()3, 0: <:,+ ;6 :,3,*; >/0*/ >/,,3 0: <:,+� FE@DJ<H�?8H0: ;/, 050;0(3 >/,,3 :,;;05.: (5+
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4(507<3(;05. ;/, >/,,3: >0;/05 ;/, -<5*;065: ;/(; -6336>�  /, @D:H<C<DJ0: ;/, (46<5; ;/(; ( >/,,3 0: ;<95,+
(-;,9 ,(*/ */(9(*;,9 0: ,5*9@7;,+ (5+ 9BE:AI@P<0: <:,+ ;6 :730; ;/, ,5*9@7;,+ :;905. 05;6 70,*,: ;/(; (9,
:,7(9(;,+ )@ :7(*,:�

41 Dqdo|vlv ri wkh zkhhov

 /, >/,,3: /(=, 56 */(9(*;,9: 65 ;/,4� 1<:; ( 36; 6- *655,*;06 5:� �5, 76:0;065 /(: (5 (996>� 69 7605;,9� (5+ 0:

�@��50.4(�7@ �� ���
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*3,(9 ;/(; ;/, *655,*;065: :0473@ *655,*; -964 65, 76:0;065;6 (56;/,9�  /,:, *655,*;065: 05+0*(;, /6> 65,
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