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Actor stands still

line of action

Static Fragment

Actor moves across screen
line of action

Go−by Fragment

Actor stays near center of sceen as camera turns
line of action

Panning Fragment

Actor stays near center of screen as camera moves parallel to line
line of action

Tracking Fragment

Actor and camera move together
line of action

Point of View (POV) Fragment
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Panning Tracking

Ê�10&�'�BC�G��2��n@<SJ:<8�6JD�F @�FV?�?�bEH DT;=6JD�F RLC}R<W 6 HISJR%DG@IRL85><R%H�:ZM�R<W
DBO	RXW�;O6Ja�8�:ACJD�H	� 65>J69C9C3FVCEa�W�;=6JaL8�:ACJD DTSA6JD	8�:A? M3H	FV85>%:<;=@B:A>�W
D�F X9? Y}FVCJD�R�6pDT;=6A@�ZAFVCJaQW�;O6Ja�8�:ACJDI[

7�BC1#$�461#7� 0�
3i*%,c4U"�/��
BJ"O7� #"%4U�
/��
$(F\,e*(B\FC���G4
"%3C�Q*%,�3C10/87� 0�
/�*_?%�A/��
$(F�3H�Az('��
$�4U�
3�*�$OFC���K7�"%BCF�*),�*�$��\*�B�F�<c*Z"%4UFH*�BJ3
X
YW3Q1#$�7�'�FU;�µT¼T½OBC�
zm'�1#BH�A3l"�$a"%$�1#/8")FC1D*($�FCBJ"%4U�%2Z1#$m,e*�BJ/8"_P
FC1D*($�"%ST*�'�F�FC���l7.*(3H10FH10*�$.3�"%$�@I"%4UFH10?m1DFC1D�A3�*),��
"�4��O4���"�BC"�4�P
FC�
B
;m"�3 <c�U 0 Æ"%3c@�1#BH�A46FH10?%�A3 3CFC"%FH1#$�&Q<=��104��G"�46FC*�BJ3 "%BC�	FC*�ST�
-. #/��
@[*_?%�AB	<=�.")F\10$(FC�
BC?d"% 03\*%,�FC10/��%X8{|$V*�'�B�1#$(FH�
BJ"%4UFH10?%�
&("%/��%;�FC��1#3i1#$m,e*�BJ/8")FH10*�$[1#3K7�BC*�@�'�46�A@VS(E["o3C1#/�7� D��4U*�/QP
7�'�FH�
B	3H1#/l'� #")FC1D*($o&%�
$��
BJ")FH�A@G1#$IBH�A3C7T*�$�3C�\FH*G"8'�3C�
B=4U*�/QP
/8"%$.@ÆX�
W1D?��
$VFC��1#3\FCBJ"%4U��1#$m,e*(BC/8")FC1D*($Æ;ÆFC���oµ.¼�½Q4���*m*�3C�
3
<=��1#4��o3C'�S�10$(FH�ABH?_"% 03�*),ÀFC10/��\FH*84U"�7�FC'.BH��<�1DFJ��FJ���\4U"%/��ABC"
"�$�@I,}BC*�/�<=��104��I?_"�$�FJ")&��K7.*�10$(FC3�"%$.@I<�1DFJ��<=��1#4��I D�A$�3H�A3
sC¨}uªt
ue;Æ<=��")FW-.�U #@^*%,�?m1D�
<�yJXK�����8"%$�1#/8")FC1D*($^4U"�$�FC���A$VST�
7� #"dE%�A@ZS�"%4�RQFH*lFC����'�3H�AB '�3C1#$�&KFC���	1#$�FC�
BC?_") #3 "%$.@Z4U"%/��ABC"
7� #"%4U�
/��
$(FJ3=3H�
 D�A46FC�
@oS�E�FC����µT¼T½)X
������7�BC1#/�"�BHEi@�"%FC"�3HFJBC'.46FC'.BH��'�3C�
@�S�E�µT¼T½ 1#3�FC���
� ¤ ¬�§�¦Ct�t
s°Êx10&�'.BH�8��yJ;�<=��104���BC�
7�BC�
3C�
$(FJ3�FC���i-T 0/�S.�
10$�&�&%�
$��
BJ")FH�A@ÆX
¿ ,	7�BC1#/�"�BHE[46*($�3H�Azm'��
$�4U�G"%BC�GFC����3C4U�
$��O"%$�@�4
"%$�@�1#@�"%FH�
1#@�10*�/: 0�U?��U #3�*%,TFJ����FCBC�U�32��
"�4��l3J46�
$��c1#$QFC���c-. #/�1#3�"%3J3H*�461DP
"%FH�
@Q<�10FC�Q*�$��c*�B�/�*�BC�c7T*�3J3C10S� 0�c10@�10*�/83
;)<�10FC�Q�
"%4��l10@�1D*(/
BC�
7�BC�
3C�
$(FC10$�&�"Q7."%BCFH1#4U'� #"%B�/Q�
FC��*�@O*),�-T 0/�1#$�&QFJ���i7�"%BC�
$(F
3J46�A$��%X+�����^µT¼T½�*(7.�ABC"%FH�
3�S(E��69�7�"�$�@�1#$�&VFJ���o-. #/ÃFCBC�U�
'�$(FC1D M10Fc��"�3�4U*�/87�10 D�A@G@��UFJ")10 D�A@�3C*% #'�FH10*�$.3N,e*�B��
"�4��Z1#@�1D*(/o;
"%$.@aFC���
$!3H�
 D�A46FH1#$�&["%7�7�BC*�7.BH1#"_FH�o4U"�$�@�1#@�")FC�O1#@�10*�/83Q"�$�@
,}BJ"%/��
3c,e*(B��
"%4��o3J46�
$��%X
{|$(FH�ABC$�"% D 0E%;iFJ����µT¼T½�103^10/87� 0�
/��
$(FC�
@:"%3k"�FC��BC�U�UP´3CFC"%&%�
7�1#7.�
 D1#$���10$(?�*% 0?(1#$�&G" » t��U².t6¯M£Jt s ¤D¥_¯T¯�tU¦�;Æ³�µMµ.¶�£�®_¬ s ¨ª¤0t6¦�;
"%$.@�" � t6²�¦�¨ » §�¨}£\t6©_¥_¤ ².¥)§´®)¦�;("�3�3J��*_<=$l1#$�Ê�1D&('�BH�=�.XxYW$o¨�{_­
¨}®_¬ {%¥)§´¥���¥ » t�s°$�*%FN3C��*_<=$�yM7�BC*_?m10@��
3�10@�10*�/>3C7T�
4U1�-T4
")FC1D*($�3
BC�U 0�U?_"%$(F�FH*Z�A"%4��o3C4U�
$��\1#$OFJ���K"%$�10/8")FC1D*($OST�U1#$�&�-. #/��
@ÆX

� ���������c�X�À�	�$�������N�	���À�
������4U'�BJBH�A$(F�10/87� 0�
/��A$�FJ")FC1D*($Z*),�FJ���KµT¼T½=3C�
zm'��
$.46�	7� #"%$�P
$��AB�1#3�zm'�1DFC� 3C10/87� 0�%X��W$� 010R%�NFC��� *%FC���
B�7T*�BCFH10*�$�3�*),�FC����µ.¼�½



DCCL
Compiler

Idioms Heuristic
Evaluator

Candidate
Frames

Final
Frames

Simulation
Data

Sequence
Planner

Ê�1D&('�BH�i�L2 � SJ:QµT¼T½pF HXFV8p>3? :<8�:ACJDY:ZM}6JH 6QDTS3;O:Z:
W`H DY6Ja3:p>%FV>%:<? FVCJ:3[

Scenes

Film

Candidate
Idioms

Candidate
Frames

Sequences

Ê�10&�'�BC�Z� 2 �+bA@Z@Z:ZH1HIF PJ: 8XRnM�b9? :IH5FVCgDTSA:8µT¼T½}>3FV>%:A? FVCA:�FVCA@A;O:�W
8�:ACJDY69?�? Yp:-V >J69CAM}DTSA:XK�?�8�DT;O:Z: M96JDY65H1DT;`bA@IDTb9;=:3[

FJ���	4U*m@��=10/87� 0�
/��A$�FC10$�&lFC���	3H�Azm'��
$�4U�	7� #"%$�$��
BN1#3 3J7.�A461D-T4
FC*ZFC���Q@�*�/8")1#$[s°7� 0*%F6y�*),�FC���l"%7�7� D1#4U"%FH10*�$[sJtAuwv�u 4���"%3C�K"%$�@
4
"%7�FJ'�BC�c1#$(FH�ABC"�46FH10*�$.3�y�X�Y	3�1#$�7�'�FNFC���=7� #"%$.$��
B�BC�
46�
1D?��
3�"%$
"�$�1#/�"%FH10*�$[FCBJ"%4U�Z@��
3J4UBC10S�10$�&�FJ���GFC10/��6P´?_"%BCEm10$�&�ST�
��"d?m10*�B
*%,�"8&�BC*�'�7O*),�"%4UFH*(BC3
X�YW3�*�'�FJ7�'�F
;TFJ���l3C�
zm'��
$.46�K7� #"%$�$��
B
7.BH*�@�'�4U�
3�"Z-. #/ FCBC�U�Os}Ê�1D&('�BC�Z�%y�FC�.")F	1#3�3C7T�
4U1�-.�A@k@�*_<=$
FC*8FC���K3J46�A$��i D�
?%�
 °X
�����k"%$�1#/8")FC1D*($�FJBC"�46�^3J7.�A461D-.�
3O7.*(3H10FH10*�$�;c?��U 0*�4610F�E%;�"%$�@
�|*�10$(F�7T*�3C1DFC1D*($�3�,e*�Bc�
"�4���"%4UFH*(B ,e*(Bc�
"%4��G,}BC"�/��W*%,�FC���\"�$mP
1#/8")FC1D*($ÆXi�����QFJBC"�46��") #3H*G #"%ST�U #3�FC���8"%4UFH10?m1DF�E�ST�U1#$�&o7T�
BHP
,e*(BC/��A@OS(E��A"%4��o"%4UFH*�Bc1#$o�
"%4���,}BJ"%/��%;�"�3�<��
 D À"�3���10&����AB|P
 0�U?��U �1#$m,e*�BJ/8")FH10*�$a�
$�4U*m@��
@+"�3Q"[3C�UF�*),=-. #/r3C�
zm'��
$.46�
3
;
<�10FC�k�
"�4��o-. 0/ 3C�
zm'��A$�46�l10$�4U 0'.@�10$�&O"%$^10$(FH�ABH?_"% �*%,�FH1#/Q��;
"�$k"�46FH*(B	FC*�'�3H�8"%3WFC��� s ¦C®_§�¥Uv(®_¯T¨ » §°;x"%$�@+s}*�7�FH10*�$�"% D 0ETy�"
3C�
4U*�$�@O"%4UFH*�B
X�{|$�FJ���K4U'�BJBC�
$(Fc"�7�7� 0104
")FC1D*($Æ;�/l'� 0FH1#7� 0�\-. 0/
3C�
zm'��A$�46�A3�"%BC��'�3C�
@OFH*Z4
BH�A")FH�i7�"�BC"% D 0�U M�A@�1DFC10$�&��UL��A46FJ3=S(E
��"d?m1#$�&iFC���iµT¼T½�10$(FH�ABC/�1D983J46�A$��
3�,e�
"%FC'�BC10$�&K*�$��W3H�
F�*),�"%46P
FC*�BJ3�<�10FC�I3J46�A$��
3c,e�A")FC'.BH1#$�&8"�@�1�LM�
BC�
$(F�3H�
F�*),�"%46FC*�BJ3�s°3C�U�
"�4U46*(/87�"%$(Em10$�&Q?m1#@��U*�FC"%7T�_y�X

W10?%�A$�FC����1#$m,e*�BJ/8")FH10*�$^10$kFC���8"%$�1#/8")FC1D*($�FCBJ"%4U�%;�FC���83H�UP
zm'��A$�46��7� #"%$�$��
B�&%�A$��
BJ")FC�
3�3C4U�
$��A3�S(E�-�BC3CF�7."%BCFH10FH10*�$�1#$�&
�A"%4���-. #/ 3C�
zm'��A$�46�Î"�4U46*(BC@�10$�&5FH*>FC���j"�46FC1D?m10FH10�
3a7T�
BHP
,e*(BC/��
@kS�E�FJ���87�BH*�FC"%&%*%$�1#3CFW@�'�BC1#$�&�FJ���Q&�1D?��
$^3C�
zm'��A$�46��X
ÊT*�BWFC���84U'�BJBC�
$(FW"�7�7� 0104
")FH10*�$k<�����"d?%�Q10@��
$(FH1D-.�
@kFH�A$k"%46P
FC1D?m10F�E^F�E�7.�A38s°�x"%S� 0�I�_yJXZY=,eFH�
Bi7."%BCFH10FH10*�$�1#$�&I"o3C�
zm'��A$�46��;
FJ����3H�Az('��
$�4U�o7� #"%$.$��
B8&��
$��ABC"%FH�
3�3J46�
$��
387�"%BJ"%/��
FH�
BC10�U�
@
S(E8FC���\"%4UFH10?m1DF�E�;("�46FH*(BC3
;m"%$�@ZFC10/���10$(FC�
BC?d"% .*%,À�
"�4��Z7�"%BCFH1DP
FC1D*($ÆX
¿ $�4U��FC��� 3H�Azm'��
$�4U� 7� #"%$�$��
BÀ�."%3À4
BH�A")FC�
@�FC���c3C4U�
$���$�*�@��
3
;
FJ���ZµT¼T½K/l'�3CF	1#$�3CFC"�$�FC10"%FH�QFC���Q10@�10*�/`3J4����
/8"%FC"ZBC�U 0�U?_"%$(F
,e*(B\�
"%4��[3J46�
$��%X��=�U 0�U?_"�$�46�81#3i@��UFC�
BJ/Q1#$��A@[S(Ek/8"%FC4���1#$�&
FJ���i3C4U�
$��\"%4UFH10?(10F�EG")&(")1#$�3CF�"� D1#3CF�*%,x"%7.7� D1#4U"�S� 0��"�46FH10?m1DFC1D�A3
@��U-T$��A@8,e*�BN�A"%4��81#@�10*�/oXN�����	4U'.BCBC�
$(FN1#/�7� D�A/Q�A$(FC")FC1D*($Z*),
FJ���Q@�"%FC"�S�"%3C�l46*($(FC")1#$�3l�
�81#@�1D*(/83ls���"�S� D�O�_y�X	�����Q7� 0"�$mP
$��AB�10$�3CFC"�$(FH1#")FH�A3�10@�10*�/83\S(E^3C'.S�3HFC1DFJ'�FH1#$�&�"%4UFC'�"% N7�"%BJ"%/QP
�
FH�
BJ3is�"%46FC*�B�$�"�/��
3
;."%$�@�3J46�A$��K3CFC"%BCF�"%$�@I�A$�@�1#$�&ZFH1#/��
36y

� £6§�¨ª©
¨ª§ º ¹ ®_¤ ¨ª§�¥_¦ º � {_¨}®)¬ »

¡�FH*(7�7�1#$�&���¡�FC"�BHFC10$�& � �
�=P�Y	7�7�BC*�"�4����
3|P�� ] �
�=P �=�UFJBH�A")FC3HP´ÊTBC*%/QP�� ] �
�=P´Ê.*% 0 0*_<=3|P�� ] �
n^*_?m10$�& � �
��'�BJ$�1#$�& � �
Á	�
"�@��x'�BC$�10$�& � �
¡�FC"%FH10*�$�"�BHE � �
�À*m*�R(1#$�& � �
]	*%FC104U10$�& ] �
��104�R(1#$�&8�W7 ] �
Á	*% #@�1#$�& ] �

�x"%S� 0�8�%2�_	@ID�F P3F D#Yg@A? 6JH1HIF KL@Z6JD�F RnCJH�W R ;	><;=R%D�R%DBY9>%:�a9698�:%[

,e*(B	FJ���Q7� #"%4U�
��*� 0@��
BJ3	3J7.�A461D-.�
@�1#$�FJ���Q1#@�10*�/`@��U-T$�10FH10*�$�3
X
�=�U,e�
BC�
$�4U�
3�FH*�"%46FC*�B�7� 0"�46�A/Q�A$(FC3�*($iFC����BC1D&(��F�*�BÀ D�U,eF�3C10@��A3
<�10 D �S.�K"�'�FH*(/�"%FH1#4U"% D 0EG/�10BJBH*(BH�A@G #")FC�
B
;�@�'�BC10$�&8FJ���i10@�1D*(/
3C*% 0?m10$�&Z7�BC*�46�A3C3
X

� ���
	��
����
V��
 �W�Y�Y���
�����8³xµMµT¶G4U*�/87�10 D�AB='�3C�
3=1#$m,e*(BC/8")FC1D*($�"%ST*�'�F	FC���l/�*_?��6P
/��
$(FG*%,�FJ���k"�46FH*(BC38FC*��69�7�"�$�@!FC���I,}BJ")&(/Q�A$(FC381#$��
"%4��
4
"%$�@�1#@�"%FH��10@�10*�/ 1#$(FH*I"%$^"�BCBJ"dEO*%,N,}BC"�/���3J7.�A461D-T4U"%FH10*�$�3
;
<=��1#4���4U"�$+ST�^7� 0"dE��
@�@�10BC�
4UFH 0E%X¾¡�1#$�46��"V,}BJ"%/��O1#3�,}'� 0 DE
4U*�$�3CFCBJ")1#$��
@�S�E8FJ����4U*�/QS�10$.")FH10*�$G*),�10FC3�4U"�/Q�ABC".� 3�p)q�7.*%P
3C1DFC1D*($Æ;(*�BC1D�A$�FJ")FC1D*($Æ;%"%$.@l-T�U #@8*),M?(10�U<i;�FC���W46*�/87�10 0�
B�$��
�
@
*($� DE�&%�A$��
BJ")FC��"%$\"%BJBJ"dE=*),�FC���
3C��?_") #'��
3M,e*(B��
"�4��W,}BC"%&�/��
$(F
1#$O�A"%4��o3C��*%F�10$o�A"%4��o4U"%$.@�10@.")FH�\1#@�10*�/oX
{|$o1DFJ3=3C10/87� 0�
3CFc,e*�BJ/O;T"%$O10@�10*�/f46*�$.3H1#3HFJ3�*),�"�3C1#$�&% 0�i3C��*�F
FC�.")F�1#3�46*(/87.*(3H�A@l*%,Æ"\3C10$�&% 0��,}BC"%&�/��
$(FU;�3H*i<c��46*_?%�AB�FC��"%F
4U"�3H�8-�BC3CFUXZ{´,�FC���8,}BC"%&�/��
$(Fi��"%3\F�E�7T�v><R<Pm;ÀFJ���
$�4U*�/87�1DP
 #")FH10*�$a103QFCBC1D?m1#") �;N3H*^<c��"�3C3J'�/��GFC�.")FlFJ���O,}BC"%&�/��
$(Fl��"�3
F�E�7.� H DY6JD�F @_;nDT;O6A@'ZAFVCJa�;na%R�W[X�Y�;�*�B�>A69C3C3FVCJa�X�·V�K@��A46*(/�7T*�3C�
FC���K46*�/87�10 0�
B
� 3x�|*(SO1#$(FH*�,e*�'.B�FC"%3JRm3Z2
��X�qW�
FH�
BJ/�10$��iFC���K"�7�7�BC*�7�BC10"%FH�\7�BC10/8"%BCEG/�*�/��
$(F
s°36yJX
��X�qW�
FH�
BJ/�10$��GFC���G3C�UFi*%,�7T*�3J3C10S� 0��,}BC"�/��G3C7T�
4U1�-T4
")FC1D*($�3
,e*�B��A"%4���7.BH1#/8"%BCE�/�*�/��
$(FUX
p.X z ") #4U'� #")FC�ÎFC���¾FH�A/�7T*�BJ") O@�'�BJ")FH10*�$`s° D�A$�&%FJ��*),^FJ���
,}BC"�/Q�8"%BJBJ"dE�y�*),�FJ���Q,}BC"%&�/��
$(F�&%10?%�
$k"%$^1#$�10FH1#") x,}BJ"%/��
3C7T�
4U1�-T4
")FC1D*($ÆX

TTX 
W�
$��ABC"%FH�KFJ���l1#$(FH�
BJ7T*% #")FH�A@�3C7T�
4U1�-�4U")FC1D*($I*),N,}BJ"%/����
,}BH*(/gFC�.")F�*),�,}BC"�/������!�%X

¿ $�4U�oFJ���
3C�oFC"%3JRm38��"d?%�IS.�
�
$!46*(/�7� D�
FH�
@�; FC���I4U*�/87�10 D�AB
3C10/87� 0E���"�3�FC*8&%�
$��
BJ")FH��"K,}BJ"%/��\"%BJBC"AE�,e*�Bc�A"%4���7.BH1#/8"%BCE
/�*�/��
$(F�"%$�@�,}BJ"%/���3J7T�
461D-T4
")FH10*�$�Xk{|$�FJ���O4
'�BCBC�
$(FK?��
BHP
3C1D*($k*%,�µT¼T½aFC���ABH�8"%BC�QF�E�7�1#4U"% D 0E�*�$� DE�F�<c*�,}BJ"%/��8"%BJBC"AE�3
46*(BCBC�
3J7T*�$�@�1#$�&\FH*Q7� 0"�461#$�&iFC���W4U"�/��
BJ"W*($8*�$��=3C1#@��=*),ÆFJ���
 010$��Q*),N1#$�FC�
BC�
3CF=*�B	FC���Q*%FJ���
B
X������lFJ"%3JRG*), 4���*(*(3H1#$�&ZFJ���



"�7�7�BC*�7�BC1#"_FH�i3C10@��\1#3� 0�6,eF='�7oFH*ZFJ���i���
'.BH1#3HFC104\�
?_") #'�")FC*�B
X �
�����87.BH1#/8"%BCEI/�*(/Q�A$(F�*%,c"�,}BC"%&�/��
$(F\@��6-�$��
3\FJ���Z7.*�10$(F
1#$QFH1#/Q�="%F�<=��104��QFC����4
"%/��
BJ"�7� 0"�46�A/Q�A$(F�3J��*('� 0@Q46*($m,e*�BJ/
FC*KFC���W7� #"%4U�
/��
$(F 3J7.�A461D-.�
@Z,e*�B�FJ���=,}BJ")&(/��
$(FU;("%$�@Z?_"�BH10�
3
<�10FC��FC���OF�E�7T�O*%,=,}BC"%&�/��
$(F
Xa������a3R�W0X�Y�;	DT;O6A@'Z<FVCEa�;c"%$�@
>A69C9C%FVCJa�,}BJ")&(/��
$(FC3\3J7.�A461D,eEkFC���87.BH1#/8"%BCE^/Q*(/��
$(Fi"%3\�U1DP
FJ���
BKFC���Z-�BC3CFi*�Bi #"%3CFiFH1#4�RV*),�FC���Z,}BJ")&(/��
$(FUXo�����}H1DY6JD�F @
,}BJ")&(/��
$(FC3
;_*�$QFC����*�FC���ABN��"%$�@�;%@�*i$�*%FN3J7.�A461D,eEl"\7�BC10/8"%BCE
/�*(/Q�A$(FU;T3C*810$IFJ���l4
'�BCBC�
$(F�?%�ABC3C10*�$O*),�µ.¼�½�<c�K3H*� D?���FJ���
7� 0"�46�
/��A$�Fc,e*(B�FC���\-�BC3CFU;� #"%3CFU;."�$�@o/Q1#@�7T*%1#$(F�FH1#4�R(3=*),�FJ���
,}BJ")&(/��
$(FU� 38FH1#/��^10$(FC�
BC?d"% °h	FC���k���
'�BC103CFH1#4I�U?_"% 0'�"%FH*(B8<�1D 0 
 #")FC�
BZ@��
FH�ABC/�1#$��I<=��104��!3C*% #'�FH10*�$� D*m*(R(38ST�
3CFG"%$�@!7�BJ'�$��
FJ���KBC�
3CFUX
�����b,}BC"%&�/��
$(F
� 3:7� #"%4U�
/��
$(Fgs�t
uwv(uª; FVCJDY:A;`CJ69? ; :�VJDY:<;)CA69? ;
>A6%;=69?�? :<? ;�*�B 69>%:�V(y�;�"�3i3C7T�
4U1�-.�A@[10$[FC���G10@�1D*(/O;x46*(/lS�1#$��
@
<�10FC�ÎFC���V D*�4U"%FH10*�$!*),KFJ���k"�46FH*(BC3^se,}BC*�/]FC���["%$�1#/8")FH10*�$
FJBC"�46�)y�46*($�3CFCBJ")1#$�3 FJ���\4U"%/��ABC".� 3 10$�10FH1#") Æ7T*�3C1DFC1D*($GFC*Q 01D��*�$
*($��I*),�F�<�*�?%�A46FC*�BJ3U; "�4U4U*�BJ@�10$�&VFC*[FJ���^3C10@��I*),\FC���o 01#$��
ST�U1#$�&�'�3H�A@�s°Êx10&�'.BH�!�_y�Xg�����["�46FJ'�") � D*�4
")FH10*�$j*�$�FJ��1#3
?��
46FC*�B\1#3i@��UFC�
BJ/�10$��A@�S(E^FC���O@��
3C10BC�
@[@�1#3HFJ"%$�4U�GS.�
F�<��
�
$
FJ����4U"%/��ABC"V"%$�@�FC����7�BC1#/�"�BHE�3J'�Sm�|�A46FUX!����1#3Z@�103CFC"�$�46��;
1#$�FC'.BC$Æ;�1#3W3J7.�A461D-.�
@kS�EIFJ���K,}BJ")&(/Q�A$(FU� 3=BC"�$�&%��s):-VADT;O:A8�:%;
@<? R%H :<b3>(; 8�:ZM�FVb98l;AW�b9?�? ;_*�B�? R�CJa�yÆ"%$�@lFC���� 0�
$�3�,e*�4U"% ( 0�
$�&%FC��X
������4U*�/87�10 D�ABx"%FHFC�
/87�FC3�FH*�&%�
$��
BJ")FH��"�3H�
Fx*%,�"�7�7�BC*�7�BC10"%FH�
7� #"%4U�
/��
$(FJ3�'�3H1#$�&Z"8$�*�BJ/8") M 0�
$�3\s�t
uwv(uª;�"8�%Í)P´@��U&�BC�6�W-.�U #@
*%,À?m1D�
<�yJXN������?%�
4UFH*(B ") 0&%�AS�BJ"KS.�A��1#$�@GFJ���
3C��4
") #4U'� #")FC1D*($�3
1#3��69�7� #")1#$��
@o1#$[s}�� D1#$�$[�
���%�(y�X
�����cFH�A/87.*(BC"% m@.'�BC"%FH10*�$l*),LH DY6JD�F @);ADT;O6A@'ZAFVCJa�;%"�$�@}><R%P�,}BC"%&)P
/��
$(FJ3	1#3	3J7.�A461D-.�
@^�69�7� 0104U1DFC DEI"%3W7�"%BCF=*),�FJ����³�µMµ.¶�3C7T�
46P
1D-T4U"%FH10*�$ÆX�Á	*_<c�U?��
B
;.FJ����@.'�BC"%FH10*�$�*%,	a%R�W[X
Y8"%$�@ >J69C9C3FVCEa
,}BJ")&(/Q�A$(FC3!/l'�3CF!ST��46*�/87�'�FH�
@g,}BH*(/ FC����/�*_?%�A/Q�A$(F|P
�A$�@�7T*%1#$�Fi3J7.�A461D-T4U"%FH10*�$k10$V46*�$_�H'�$�46FC1D*($^<�10FC�VFC���Z"�46FH*(BU� 3
?��U 0*m4U1DF�E�X
�����l,}'�$�4UFH10*�$^'�3C�
@IFC*�'�7�@�")FC�lFJ���Q4
"%/��
BJ"Z7.*(3H10FH10*�$k"%$�@
*(BH10�
$(FC"%FH10*�$Î,}BH*(/ *�$��V,}BJ"%/���FH*�FC���a$��69�F�@��
7T�
$�@.3�*�$
FJ���OF�E�7T��*%,�,}BC"%&�/��
$(Fl1#$(?%*� D?��
@�"%$.@�FC���o4���"%$�&%��1#$�FJ���
"�46FH*(BC3
��7.*(3H10FH10*�$�3
X � DY6JD�F @O"�$�@ a%R�W0X
Yo,}BC"%&�/��
$(FJ3�@�*�$�*%F
4���"�$�&%�V4U"%/��ABC"�7T*�3C1DFC1D*($�*�B�*�BC1D�A$(FC")FC1D*($ÆX������[4U"%/��ABC"
1#$�DT;O6A@'ZAFVCJa�,}BC"%&�/��
$(FJ3k/8")1#$(FC")1#$�3k1DFJ3^*�BC10�
$(FC"%FH10*�$Æ;lS.'�F
4���"�$�&%�A3�10FC3	7T*�3C10FH10*�$^S�"�3H�A@o*�$IFC���Q"%4UFH*(BU� 3�?%�
 D*�4U1DF�EO?%�
46P
FC*�B
X!�����^4
"%/��
BJ"V10$,>J69C9C3FVCEaV,}BC"%&�/��
$(FJ3Z/�"%10$(FJ")1#$�3�1DFJ3
7T*�3C1DFC1D*($Æ;�S�'�Fi4���"�$�&%�A3�1DFJ3W*(BH10�
$(FJ")FH10*�$^<�1DFJ�V"�$�&�'� #"%BW?%�UP
 0*�4610F�E�4U*�$�3CFCBJ")1#$��A@�S�E�"�46FH*(BK?��U 0*m4U1DF�E�"�$�@�FC���o@�1#3CFC"%$.46�
"%F	FC����4U D*(3H�A3HF�"%7�7�BC*�"�4���FH*OFC���84U"�/Q�ABC"^s°"%3�@��
FH�
BJ/�10$��
@
S(EGFJ���K7�BC10/8"%BCE�/�*�/��A$�F6yJX
]W*%FH��FC�.")F�'�$� 010R%�WFJ����3C�
zm'��A$�46�\7� #"%$�$��
B
;�FJ���K³xµMµT¶l4U*�/QP
7�10 0�
B[103�4U*�/87� 0�UFH�
 DE�@�*�/8")1#$mP´10$.@��
7T�
$�@��
$(FV1#$�FC��"%FVFJ���
4U*�/87�10 D�ABO@��A7.�A$�@�3o*�$� DE�*�$Î&%�U*(/��UFCBCE�"%$�@Î$�*%Fo*�$�FJ���
7� 0*%FO*�Bo3C'.Sm�|�
4UF�*),QFC���["%$�1#/8")FH10*�$�X�Ê�'�BHFJ���
BJ/�*�BC�%;�FJ���
³�µ�µT¶�3J7.�A461D-T4U"%FH10*�$�3c1#$�FJ���\10@�10*�/f@�")FJ"%S�"�3H��"%BC�W"%7.7� D1#4U")P
S� 0�i"%4
BH*(3C3�?_"%BC1D*('�3�"�$�1#/�"%FH10*�$�3
hm,e*�Bc�U9�"�/87� D��;�FC���\1#@�10*�/83
1#$a*('�BQ@.")FC"�S�"%3C�O3J��*('� 0@+"%7�7� 0E�FH*�"%$(E�"%$�10/8")FC1D*($�<�10FC�
F�<c*)P�4���"%BC"%4�FC�
Bc1#$�FC�
BJ"%4UFH10*�$�3
X

� �WÏ	Ø¤ÂÓÑ¸Ä�ÜÝÜÝÏ�æ^Å
Ú	Ê;Ñ¸Ä>Ã�Ê×Ë
Ä�ÂÓÇ�ËnÊ$ÇbÅ
ËLÂÓÑ�Å
Ê¸ÌCÅ
Æ1Æ�Á	Ê�ÇbÂÓÌ¤Ê�Æ Þ Å
ÚtÊ
ÜÝÂÓÁ	Ê!Æ Þ Â®Á�Å
Ê¸ËnÊ$ÇbÅ$ã���Æ$à9Ê¸ÒUÊ×Ë¸æ�Æ�Ø	ØgÆ�ËLÅ
ÙtÁ¤ÂÝÅnÂ®Ê$Ç�Å
Æ��
Çbà,ÂÝÅ�Ñ�ÚCÇbÂÓÌ¤Ê$Ç��
ÇLÆ�ÃrÊ×ÅnÂ®Ã�Ê$Ç^Ø	ËnÊ$ÇLÊ¸Á�ÅWÅ
ÚtÊ¸Ã�ÇLÊ×Ü®ÒUÊ$Ç×æ�ÇLÙtÑ�Ú+Ä>Çqà�Ú	Ê¸Á+Ä>Á!Ä>Ñ�Å
Æ�ËWÅ
ÙtËnÁtÇ
Å
Ærà9Ä�Ü��;Â®Á%Ä�ÁtÊ¸Ù¤Å
Ë
Ä�ÜvÌ¤Â®ËnÊ$Ñ�ÅnÂ®Æ>Ávã

� ����� �À�=�T�Y�����H�	��
/� �|�X�x�m� �
¡�1#$�46�8FJ����-. 0/`FJBH�
�Q1#3i"%$
����³�������&�BJ"%7��Æ;M10F�BC�
7.BH�A3H�A$�FJ3
/8"%$(EI7.*(3C3C10S� D�i-T 0/83
X �����������
'.BH1#3HFC104K�U?_") #'�")FC*�B=4���*(*(3H�A3
FC���l4U"�$�@�1#@�")FC�i10@�10*�/fFC��"%F=BH�A$�@��ABC3�"Z3J46�A$��KS.�A3HF
;T"�3C3C1D&($mP
1#$�&Z�
"�4���1#@�10*�/f"ZBC�
"% �P´?_"_ #'��
@o3C4U*�BC�iS�EG-TBC3CF=3J46*�BC1#$�&�"�$�@
7�BJ'�$�1#$�&IFC���8,}BJ"%/��Z"%BJBJ"
E�3W*),c1DFJ3\,}BC"%&�/��
$(FJ3UX ]	*%FC�ZFC��"%F
10F�103�$�*�F�7T*�3J3C10S� 0��FH*8�
3CFH1#/8")FH�\FJ���iz('.") 01DF�EZ*%,x"l,}BC"%&�/��
$(F
*�B�1#@�10*�/�S.�U,e*�BC��1DFN1#3�46*(/87�1D 0�
@�;�ST�
4U"�'�3C�c?m1#3C'.") .zm'�"% D10F�EK1#3
@��
FH�
BJ/�10$��
@ZS(EQFJ���	4U*�/87� 0�69Æ;�&��U*(/Q�
FCBC104c1#$(FH�
BJ"%4UFH10*�$�3 S.�UP
F�<c�U�
$QFC����,}BJ")&(/��
$(F�F�E�7T��"%$�@QFC����/�*%FC1D*($�3x*),�FC����"%4UFH*(BC3
X
YÎ&�1D?��
$Q10@�1D*(/�/�10&��(F�<c*�BJRi�69�FCBC�
/��
 DEQ<��
 D T<=���
$8FJ���	"%46P
FH*(BC3W3HFJ"%$�@I1#$I*�$��l7.*(3H10FH10*�$�BC�U #")FC1D?��iFH*G*($��l"�$�*%FJ���
B
;�E%�
F
<c*�BJRG7.*m*(BH 0EZ&%10?%�A$O"8@�1DL��ABH�A$(F=46*�$�-.&�'�BJ")FC1D*($ÆX
�����^3J46*(BH1#$�&V/��A4���"%$�1#3J/r103Z7.BH1#/8"%BC1D 0E�,e*�4U'�3C�
@�FH*_<�"%BJ@�3
�U?_"% 0'�"%FH1#$�&810$(FC�
BHP°,}BJ")&(/Q�A$(Fc4
BH10FH�ABH1#"�;�$�"�/��U 0E+2
� /�"%10$(FJ")1#$�10$�& 3J/�*(*�FC� FCBJ"%$�3C1DFC1D*($�3�S.�
F�<��
�
$ 4
"%/��
BJ"
7� 0"�46�A/Q�A$(FC3
h

� �U 010/�1#$�")FC10$�&Î,}BC"%&�/��
$(FC3^<=��104��:4
"%'�3C��FC����4U"�/��
BJ"�FC*
4UBC*�3J3�FC���i 010$��%X

{|$�"%@.@�1DFC1D*($Æ;.FJ���l3J46*(BH1#$�&Z/��
4���"�$�103J/f@��
") #3�<�10FC�^4U�
BCFC"%10$
1#$�FJBC")P°,}BJ")&(/��
$(F�S.�A��"d?m1D*(BC3MFJ��")F�3H*(/Q�
FH1#/��
3À"�BH1#3C��,}BH*(/jFJ���
46*(/87�1D #")FC1D*($O7.��"%3C�i*),xFC����µT¼T½V3J'�4��o"%3B2
� 7.�A$�") 01D�
10$�&Z?%�
BCEG3J��*�BCF�*�B�?%�ABHEZ 0*�$�&Q,}BJ")&(/��
$(FC3
h
� �U 010/�1#$�")FC10$�&>,}BC"%&�/��
$(FJ3�10$g<=��104���FJ���j4
"%/��
BJ":7�"%$.3
S�"%4�R(<�"%BJ@�3UX

Y�,eFC�
B�FJ�����U?_") #'�")FC*�Bx��"%3x3C�U 0�
46FC�
@QFC����ST�
3CFx1#@�10*�/5,e*(B��A"%4��
3J46�
$��lFH*IST�l1#$�46 #'�@��A@^1#$^FC���K-. #/o;ÆFC����4U"%/��ABC"G7� 0"�$�$�1#$�&
7�BC*�46�
3J3Q103846*(/87� D�
FH��X�µT¼T½�46*�$.4U")FC�
$�"%FH�A3lFJ���o,}BC"�/Q�o"%BHP
BJ"dEm3 ,e*�Bc") 0 M10@�1D*(/b$�*�@��
3�BC�
/8")1#$�1#$�&l1#$GFJ����-. 0/�FJBH�
��"�$�@
*�'�FC7�'�FJ38FC���I46*(BCBC�
3C7.*($�@�1#$�&V3C�
zm'��A$�46�O*),=,}BJ"%/��A3lFC*VFJ���
7� #"dE%�AB ,e*(B=BC�
$�@��ABH1#$�&TX
]	*�FH�cFC��"%F�<=��1D 0��FJ��� �
?_") #'�")FC*�B
� 3�BC'� 0�
3x"%BC�����
'�BC103CFH1#4);_FJ���UE
"%BC��") #3H*\@�*�/8"%10$mP´1#$�@��
7T�
$.@��
$(F�<�1DFJ��1#$QFJ����@�*�/8"%10$Q*),T-. 0/
"%$.@+"%$�10/8")FC1D*($�2Z�
"�4��aBJ'� D�O�
$�4U*�@��
3�S�BC*�"%@� DE(P�"%7�7� 01#4U")S� 0�
Rm$�*_<� 0�
@�&��^"%ST*�'�FZ<=��1#4��!F�E�7.�A3G*),i3J��*%FJ3Z D*m*(Ra&%*m*�@�*�$
-. #/o;T"%$.@�<=��1#4��I@�*Z$�*%F
X

��� 
 ������� �����|�H�$���������
·[�="%BC�c7�"�BHFC104
'� #"%BC DEi1#$(FH�
BC�
3CFH�A@K1#$�10$(FH�ABC"�46FC1D?��c'�3C�
3�*%,�"�'mP
FH*(/8")FH1#4c461#$��
/8")FC*%&�BJ"%7�E%X������
BC�6,e*(BH��;A<c��@��
4U10@��A@KFC*WS�'�10 #@
"I3H1#/87� D�81#$(FH�
BJ"%4UFH10?%��&�"�/Q�8FJ��")F\<c*�'� #@V'.3H�OµT¼T½QFC*O-T 0/
"%4UFH10*�$�3�46*(/8/�"�$�@��A@QS(EK"\�m'�/8"%$l7� 0"dE��
B
X�������S�"�3H1#4�7� D*�F
*),NFC���l&�"�/��i103	?%�
BCEO3C1#/�7� D��X������l/8")1#$�4���"%BJ"%4UFH�
BU;���*�SÆ;
/l'�3CF\<c"% 0R�"�BH*('�$�@V"�?m1#BHFJ'�") N<c*�BC 0@as}1#$V*('�B\4U"�3H��;x¡ 
W{�� 3
���
BH,e*�BJ/Q�AB���*_<=$�yM D*m*�R(1#$�&=,e*(BÀFJ���cÁ	*% 0E�
�BC"%1D �X�������&("%/��
103\/8"%@��Q/�*�BC�l1#$(FH�
BC�
3CFH1#$�&�S(E�FJ���l1#$(FCBC*m@.'�46FC1D*($^*),�Ê�1#@�*.;
"%$��
?(10 �@�*%&�FJ��")F�3H�
�
Rm3iFH*V3HFC�
") �FC��� 
�BC"%1D �X�ÊTBC*�/ FH1#/Q�
FH*^FC10/���;�FJ���G&�"�/��Z&%�
$��
BJ")FH�A3i"%$�1#/8")FC1D*($�3\*),�Ê�10@�*.� 3K"%46P
FH10?m1DFC1D�A3�"�$�@Z1#$�3HFJBC'.46FC3�µT¼T½�FC*K�
@�1DF�FC���A3H��"%$�1#/8")FH10*�$.3N10$(FC*
FC���K"�46FC1D*($ÆX���?%�A$�FJ'�") 0 0E%;���*�SO"%$�@OÊ�10@�*81#$(FH�
BJ"%4UFZ2�1D,�Ê�10@�*
&%�
FC3KFJ���G&(BC"%1D �;���*(S[�."%3KFC*k4���"�3H�8Ê�10@�*^10$a*�BJ@��
B\FC*^&%�
F
1DFZS�"�4�R�X[�����o'�3C�
B846*(/�/8"�$�@�3Q�c*(S�FC�.BH*('�&��a"V7.*(7mP�'�7
/��
$m'ÆX������A3H�	4U*�/8/8"%$�@.3�,}"% D �10$(FC*K,e*�'.B�S�"�3H1#4=4
")FH�
&%*(BH10�
3Z2
� é ÁIÌ¤Ê¸Ê$ÌRæ�Â Þ Å
ÚtÊ¸ËnÊ`Ä>ËnÊ���ÇnÑ×Ê×ÁtÊ$Ç,Ä�ÁIÌ+Ê$Ä�Ñ
Ú:ÇnÑ�Ê¸ÁtÊ�ÚIÄ�Ç��!Ñ¸Ä�Á	â

Ì�ÂÛÌ	Ä�Å
Ê�ÂÓÌ¤Â®Æ�Ã+Ç�Ä�Ç�Ñ�Ú¤ÂÝÜÛÌ¤ËnÊ¸ÁvætÅ
ÚtÊ¸Á�Å
Ú	Ê��tÜ®ÃÎÅ
ËnÊ¸Ê�ËnÊ¸ØtËnÊ$ÇLÊ×Á�Å�Ç����
ØgÆ�ÇnÇbÂÓÍ¤Ü®Ê�ÂÓÌ�ÂÓÆ>ÃíÑ×Æ�Ã³Í	Â®ÁIÄ}ÅnÂ®Æ�ÁIÇ×ã



FC�U 0 D1#$�&\��*�SlFH*\ D*m*(R\10$�"W7."%BCFH1#4U'� #"%B�@�1#BH�A46FC1D*($Æ;_FH*i/�*_?%�cFH*
"87�"�BHFC104
'� #"%B�7T*%1#$�F�*($�FJ���K3J4UBC�U�
$�;�FH*G7�1#4�RG'�7I"%$o*(Sm�|�
4UFU;
*(B�FH*Z4���"�3H�i"%$�*%FC���
B�"%4UFH*�B
X

���������������������������
���������������������������
���������������������������
���������������������������
���������������������������
���������������������������

Camera Planning
System

Game
Engine

User Commands Movies

Player

Simulator

Control

�������
�������
�������
�������
�������

�������
�������
�������
�������
�������

�������
�������
�������
�������
�������
�������

�������
�������
�������
�������
�������
�������

���������
���������
���������
���������

Ê�1D&('�BH�i�L2���PJ:<;=69?�?n@IRLCEDY:�VJD�R<W�µ.¼�½

������10/87� 0�
/��A$�FJ")FC1D*($\*),�FC����&�"�/Q��"�$�@\10FC3�?d"�BH10*�'.3Æ"%$�1#/8"_P
FC1D*($ �d3C1#/l'� #")FC1D*($[/�*�@�'� 0�
3K<c"�3K@�*�$��Z10$ z���� '�3C10$�&�FJ���
{��	{J¡N�x�AB|,e*(BC/��AB\FH*m*% #R(1DFKBJ'�$�$�1#$�&�*($a¡ 
W{�<c*�BJRm3|FJ")FH10*�$.3U;
"�$�@�S�"�3H�A@�7�"%BCFH1#") 0 DEO*�$IFJ���}>%:A;
	,YZ"%7�7� 01#4U")FC1D*($�7�BC*_?(1#@��A@
S(E[¡ 
W{ls°"��x�AB|,e*(BC/��AB|P�S�"%3C�U@�<�") #R(FC��BC*�'�&��^"�7�7� 0104
")FH10*�$MyJX
�����i&�"%/��\*�7T�
BJ")FC�
3�"�3�"�-T$�10FH�6P�3CFC")FC�K/8"%4���1#$��\FC��"%F	7�BC*)P
@.'�46�A3Z"%$�1#/8")FH10*�$+FCBJ"%4U�
38"%3�FC���^'�3H�AB�103J3C'��
3846*(/�/8"�$�@�3
FC*ZFC���i&("%/��\�
$�&�10$��%;�<�10FC�IFJ����µT¼T½\"�46FH1#$�&Z"%3�"Z3C�
7."%BJ")FH�
 01#S�BC"�BHEO<=��*�3C�l3C*% 0�i10$.7�'�FC3�"%BC�KFJ���l"%$�10/8")FC1D*($IFCBJ"%4U�l"%$�@
FJ����@�")FJ"%S�"�3H��*),.1#@�10*�/83cs}Ê�1D&('�BC���my�Xx������&("%/�� 10FC3C�U D,Às°$�*%F
4U*�'�$(FC10$�&[µT¼T½�*�B\FC����46*�@��G7�BC�
3C�
$(Fi1#$[FC���G�U9�103CFH1#$�&�>%:A;�W
	,Y�"%7�7� 01#4U")FC1D*($�y BH�Azm'�10BC�
@o"%7.7�BH*d9�1#/8")FH�
 DE��AÍ�; Í%Í�Íl 010$��
3�*%,
z���� 4U*�@��%X�������µT¼T½�3CE�3HFC�
/ 1038"% 03C*^<=BC1DFCFH�
$+10$ z����
s�@��
3J7�10FH�iFJ���i�À1#3C7�P� 010R%��"�7�7T�
"%BJ"%$.46��*),�³xµMµT¶(y�"%$.@�1#/87� D�UP
/��A$�FC�
@o<�1DFJ�I"%ST*�'�Fi�A��; Í%Í)ÍQ D1#$��A3�*),N46*�@��%X
�����Z3J"%/87� 0�8&�"%/��81#$�FC�
BJ"%4UFH10*�$k7.BH�A3H�A$�FC�
@[")F\FC���Z�
$�@[*),
*('�B�?m10@��U*G1#3=1#$(FH�
$.@��
@IFC*�@��
/�*($�3HFJBC"%FH�K"Z$m'�/QS.�AB=*),NFJ���
"�46FH10?m1DFC1D�A3i7.*(3C3C1#S� D�81#$kFJ���Z&�"�/��%;À"�3W<c�U 0 �"%3\FJ���Z?_"%BC1D*('�3
³�µ�µT¶�1#@�10*�/83UX�ÊT*�B�7�BC�
3C�
$(FC"%FH10*�$O7�'�BJ7.*(3H�A3U;mFC���K7� 0"�$�$�1#$�&
FC10/��lBC�
zm'�1#BH�A@IS�E^µT¼T½�<�"%3��A@�10FH�
@I*('�F=*%,xFJ���K?m10@��U*.h���")P
S� 0���i&%10?%�
3 7.�AB|,e*(BC/8"%$.46�	@�"%FC"iFJ"%R%�
$�,}BC*�/�"K3H1#/�1D #"%B�BC'.$mP
FJ��BH*('�&��O*),xFC���i&("%/��\*�$o"%$k¡ 
W{ ¿ $(E�9ÆX

� � ���x�n�À�
�]� ���
�����o3C'.Sm�|�
4UFK*),	'�3C1#$�&k7�BC10$.461#7� D�A3i,}BC*�/Ã461#$��A/�"%FH*�&�BJ")7��(E
FC*K46*�$(FJBH*� �4U"%/��ABC"\7T*�3C1DFC1D*($�3N"%$�@83J46�A$��=3HFJBC'.46FC'.BH�=��"�3NBH�UP
4U�U10?%�
@lBH�
 0"%FH10?%�U 0E� D10FHFC D��")FCFH�
$(FC1D*($i10$KFC����46*(/�7.'�FH�ABÀ&(BC"�7��mP
1#4U3�*(B=Y={�4U*�/8/l'�$�1DFC1D�A3UX�·V�l3J'�BC?%�
E�/�*�3CF�*),�FC���lBC�U #")FC�
@
<c*�BJRZ���
BC�%X
ÁW�%; z *����A$Æ;M"%$�@[¡m") 0�
3C10$�s��
���%�(yc�."d?%�l@��
?%�
 D*(7.�A@�"G3HE�3HP
FC�
/ ,e*�B�46*($(FCBC*% 0 D1#$�&�4
"%/��
BJ"G7� #"%4U�
/��
$(F	1#$^BC�
"% �P´FH1#/��Q'�3HP
1#$�&i3H*(/��c*%,�FJ����1#@��
"�3xST�
��10$�@G³�µMµ.¶�XN�����U1#B�<�*(BCR�,e*�4
'�3H�A3
*($I-. #/Q1#$�&o@�10"% D*�&�'��A3	ST�UF�<c�U�A$^/l'� 0FH1#7� 0��"�$�1#/�"%FH�A@^4���"%BHP
"�46FH�ABC3
; "�$�@�'.3H�A3Z"k-�$�1DFC��3HFJ")FH��/8"%4���10$��IFC*�3C�U 0�
4UFZ"%$�@

&��
$��ABC"%FH�i4U"�/Q�ABC"�7T*�3C1DFC1D*($�3UX
YÂ$('./lST�
BG*%,l3HE�3CFH�A/�3O��"d?%�^ST�U�A$Î@��A3C4
BH1#S.�A@!,e*�BO"%'�FC*)P
/8")FC104
") 0 DEZ7� #"%4U10$�&lFC����4
"%/��
BJ"i1#$�"%$�"%@�?_"%$(FJ")&%�
*�'�3 7.*(3H1DP
FC1D*($i<=���
$l7.�AB|,e*(BC/�1#$�&	"=&�1D?��
$\1#$(FH�
BJ"%4UFH10?%�NFJ"%3JRls 
W D�
104����AB
Ë�·�1DFJR(10$��A�%�3��hÆnk"%4�R(1#$� #"dE); z "�BC@Æ;xË��=*(S.�ABHFJ3H*($!�
�%��Í�h
� ��1D 0 D1#7�3
;)��"%@� 0�
B
;_Ë 
�BJ"%$�10�
BC1.�A�%�3�myJX�ÁW*_<��
?%�ABU;AFC���A3H��3CEm3HP
FC�
/83N$��U10FC���
B�")FCFH�
/87�F�FC*�4
BH�A")FH��3C�
zm'��
$.46�
3�*),M3C4U�
$��A3U;)$�*�B
@�*VFC���
Ea"%7�7� DE�BC'� D�A3l*%,	461#$��
/8")FC*%&(BC")7.��E[1#$a@��U?��U 0*�7�1#$�&
FJ���U1#B=3J7.�A461D-T4U"%FH10*�$�3
X
{|$�<c*�BJR�FJ��")FG1#3�4U D*(3H�ABZFH*+*�'�BZ*_<=$�;cÉK"�BC7�"�$�@�Ê.�
10$��AB
s°ÉK"%BJ7>ËÅÊ.�
10$��
B!�
���%Í�h��
���%p(y�@��
3J4UBC1#S.��"%$�"%$�1#/8")FH10*�$
7� #"%$.$�10$�&¾3CEm3CFH�A/ ,e*�BV&%�
$��
BJ")FH1#$�&j"�'�FH*(/8")FH1#4a7�BC�
3C�
$(FJ"_P
FC1D*($�3UXc�����U1#B��
/87��."%3C103�1#3�*($�FJ���l7� #"%$�$�10$�&Z�A$�&%1#$��\10FC3C�U D,|;
<=���ABH�A"%3cFC���i<�*(BCRZ@��A3C4
BH1#ST�
@O10$oFC��103�7�"�7.�AB�103�/�*(BH�i46*($mP
4U�
BJ$��
@l<�1DFJ�KFC����7.BH*(S� D�A/5*),T@��U-T$�1#$�&\"	��10&��mP´ 0�U?%�
 (@��
46 #"%BHP
"%FH10?%�� 0"�$�&�'.")&%��,e*�B��A$�46*�@�1#$�&K4U10$��A/8")FH1#4c�69�7T�
BCFH1#3H��Xx���m'�3
;
FJ���iF�<�*Z"�7�7�BC*�"%4����
3�46*(/�7� D�A/Q�A$(Fc�A"%4��O*%FJ���
B
X
¡�FJBC"�3C3J/8"%$:s|¡�FCBJ"%3J3J/�"�$:�
����TmyZBH�A7.*(BHFJ3G*($�qW10?_") #@�*.;�"%$
"�/lS�10FH10*�'�3 �69�7T�
BC10/��
$(F�FC*Q4
BH�A")FH�="l7�BH*�FH*�F�Em7T�=3CEm3CFH�A/�,e*�B
ÇJ@��
3JR(FH*�7IFJ���
"%FCBC�%X È���$� 010R%�K*�'�B=,e*�4U'�3	*�$^4
"%/��
BJ"Z7� #"%46�UP
/��
$(FU;Æ¡�FCBJ"%3J3C/8"�$O"%FHFH�A/87�FC3�FC*Z4UBC�
")FC�i3H�A/Q1DP�"%'�FC*�$�*(/Q*('�3
"%4UFH*(BC3o<=��*�BH�A3C7T*�$.@ÎFH*�$�"%FC'�BJ") \ #"%$�&('�")&��V46*(/8/�"�$�@�3
X
µT¼T½�1#3�") #3C*�4U*�/87� 0�
/��
$(FC"�BHE�FH*8qW10?_") #@�*.X
q\BC'�4�R%�
B:tU§c¥_¤0u^s°q�BJ'�4�R)�ABU; 
�"% DE��
"�$Æ;^Ë��T�
 DFC�U�AB¾�A�%�9�mh
q\BC'�4�R%�
B�Ë��T�U 0FH�
�
B\�A�%��T.hÆ�
�%�(�(y�"%BC�i46*�$.46�
BJ$��A@�<�10FC�IFJ���
7�BC*�S� 0�
/f*),�3H�
FHFH1#$�&G'�7oFJ���i*�7�FC10/8"% À4U"�/Q�ABC"�7T*�3C1DFC1D*($�,e*(B
1#$�@�10?(1#@�'�"% x3J��*�FC3
;.3C'.Sm�|�
4UF	FH*G4U*�$�3CFCBJ")1#$(FC3
X=¡m7.�A461D-T4l4
"%/QP
�
BJ"�7�"�BC"�/Q�
FH�ABC3Æ"�BH��"�'�FH*(/�"%FH1#4U"% D 0E=FC'.$��
@\,e*(B�"�&%10?%�A$\3C��*�F
S�"�3H�A@j*($5"!&��
$��ABC"% �P´7�'�BJ7.*(3H��46*($�FC10$m'�*('�3o*�7�FC10/�10�
"%FH10*�$
7�"�BC"�@�1D&(/oXa{|$+*('�BQ<�*(BCR�; "[3H�
FQ*%,�7T*�3J3H1#S� 0�o4
"%/��
BJ"%3Q1#3
,}'� 0 DE�3C7T�
4U1�-T�
@lS(EKFJ����3C��*%F�@��
3J4UBC107�FH10*�$�3x1#$�³�µ�µT¶�"%$.@lFJ���
&%�
*�/��UFJBHE�*),�FC����3C4U�
$���X������=-T$�"% �3C�U 0�
4UFH10*�$8,}BC*�/�"�/Q*($�&
FC��103N3C�UF�*),�@�1�LM�
BC�
$(FN3J��*%FJ3�1#3N/8"%@���"%4
46*(BC@�1#$�&WFH*\��*_<a<c�U 0 
�
"�4���3C��*�FK46*_?��
BJ3WFJ����3J46�A$��%X ¿ '�BK"%7.7�BH*(")4��["d?%*%1#@�3\FJ���
$��
�
@I,e*(B�&%�A$��
BC104\*(7�FH1#/�1D�A")FC1D*($�3H�A"%BJ4����
3U;."%$�@I10F	1#3=&('�"%BHP
"%$(FC�U�
@OFH*8BC�
3J'� DFc1#$O"�46*(/�/�*($�3J��*%F�,e*�BJ/oX������\4U*�3CF�1#3�"
&�BC�
"%FH 0E�BC�
@�'�4U�
@o3H�
F�*),�7.*(3C3C10S� D�i4U"�/��
BJ"�3J7T�
461D-T4
")FH10*�$.3UX
¡��
?%�
BJ") W'�3H�U,}'� =FC�69�FC3O@��
BC1D?��� D*_<�P´ 0�U?)�
 =4U"%/��ABC"�7�"�BC"�/Q�UP
FH�ABC3
;_&%10?%�A$iFC��� &%�
*�/��UFJBHE\*%,�FC����3C4U�
$��Ws}ÊT*% 0�UEGt6§x¥_¤Du��A�%��Í�h
Á	�A"%BJ$OË���"%R%�
B��
����T�hm�� D1#$�$[�
���%��yJX


V� �	���H�X�m��� �
·[�K46 0*�3C��S(EG3J'�/8/�"�BH10�U1#$�&�FC���i4U*�$(FCBC10S.'�FH10*�$�3c*%,�FC��103�7�")P
7T�
B�"%$�@^@��
3J4UBC10S�1#$�&GFJ���Q@�10BC�
4UFH10*�$�3W<��l10$(FH�A$�@^FC*�7�'�BJ3J'��
1#$^,}'�FJ'�BC�Q<c*�BJR�X\�����8/8"%10$V46*�$(FJBH1#S�'�FC1D*($�3	*%, FC��103\7�"�7.�AB
1#$�46 #'�@��32
� ¡('�BC?%�UEm1#$�&>�A3HFJ"%S� 01#3C���A@g7�BC10$.461#7� D�A3�,}BH*(/ -T 0/8/8"%R(1#$�&
FC��"%FK4U"%$VS.�Z'�3C�
@V1#$V"O?_"%BC1D�
F�E�*),c4U*�/87�'�FC�
B�&�BJ"%7.��104
3
"%7�7� 01#4U")FC1D*($�3
X

� qW�A3C4
BH1#S�1#$�&�"G��10&���P� 0�U?��U � #"%$�&('�")&��%;T³�µMµ.¶.;�,e*(B	3J7.�A461D,eE(P
10$�&�4
"%/��
BJ"k3J��*%FJ3�10$+FH�
BJ/83�*),WFJ����@��
3C1#BH�A@a7.*(3H10FH10*�$.3
"%$�@Z/�*_?%�A/��
$(FC3�*%,M"�46FH*(BC3N"�4UBC*�3J3�FC���W3C4
BH�
�
$ÆX�·V�	�."d?%�
"%BC&�'��A@�FC��"%FI³�µMµ.¶!BC�
7�BC�
3C�
$(FJ3�461#$��A/�"%FH1#4VRm$�*_<� 0�
@�&%�
")F�FJ���=3C"�/��="%S�3CFCBJ"%4UFH10*�$Q D�
?%�U T"%3��69�7T�
BCF�@�1#BH�A46FH*(BC3N"�$�@
7�BH*�@�'.46�
BJ3�S(E��
$.46*�@�1#$�&+3C1�9�FH�
�
$�1#@�10*�/83�,}BH*(/]"a-. 0/
FH�69�FJS.*m*�Rks°YWBH1 �|*�$[�
���d�(y=s�t
uwv(u#;�Ê�10&�'�BC�5�(yJX



«�®_¬�¬Z¥_¯+{ �i²�¬Zu���¦C¥)¬8t » ¹ £�tU¯�t »�� tU¯�tU¦C¥_§�tT{ «�¸�����¨ª¬Zt	� »�


��1#4�RZ��7 
�BJ")10 �dp%p � T��mX ��p
��1#4�RZ��7 ]W�UF T(��� T T�TTX ��T
z "%FC4��OqW*�& �%Í%p T p3��X ��T
·�") #R�s} 0*�$�&8BJ"%$�&%�_y �dÍ�� T �%��X �3�
·�") #R�s°/��A@oBJ"%$�&%�_y �)Í%� T �.X ��T
��*(*(R��=10&��(F �m� p ��X �
·�") #R�s°3J��*(BHF�BJ"%$�&��_y �A�)� T ��XD�J�

�x"%S� 0�p�n2 � Y9>%F @B69?.µT¼T½��L:A; W R ;)8�69CA@Z:

� � BC�
3C�
$(FH1#$�&Ì"r@�*(/8")1#$mP�1#$�@��A7.�A$�@��A$�Fg4U*�/87�10 D�ABbFC�.")F
3C*% 0?%�
3V³xµMµT¶j4U*�$�3CFCBJ")1#$(FC3^"�$�@�@�E�$�"�/Q1#4U"% D 0E�46*�$(FJBH*� 03
FC���K4U"%/��ABC".X

� q��
3J4UBC10S�1#$�&�"�@�*�/8"%10$mP´1#$�@��
7T�
$.@��
$(FZ���
'.BH1#3HFC104o�
?d"% 0'."_P
FH*(BcFC��"%F�BJ"%$.R(3cFJ���iz('.") 01DF�EG*%,�"83C��*%F�3C7T�
4U1�-T4
")FC1D*($O'�3HP
1#$�&i@��UFJ")10 D�A@l&��U*�/��
FCBC104�10$�,e*�BJ/�"%FH10*�$�"%$�@�Rm$�*_<� 0�
@�&���*%,
@��A3H1#BC"�S� 0�W,e*�4
") Æ 0�
$�&�FC��3
;�3C��*%F=@�'�BJ")FC1D*($�3
;��UFC4%X

� q��
3J4UBC10S�1#$�&Î"�,}'� D 0E(P�1#/87� D�A/��
$(FH�A@5-. 0/~4
"%/��
BJ"�7� 0"�$mP
$�1#$�&�3HE�3CFH�
/ s|µT¼T½
yaFJ��")F�'�3C�
3�FC����³xµMµT¶�46*�/87�10 0�
B
"%$.@����
'�BC103CFH1#4��U?_"% 0'�"%FH*(B�FC*K3HE�$(FC���
3C1D�
�=3C��*(BHFN"�$�10/8"%FH�
@
3J46�
$��
3i,}BC*�/Ãp%q @�"%FC"^7.BH*�@�'�4U�
@aS(E�"%$�1#$�@��A7.�A$�@��A$�F
;
1#$�FC�
BJ"%4UFH10?%�\"%7�7� 01#4U")FC1D*($ÆX

� {|$�4U*�BJ7.*(BC"%FH1#$�& µT¼T½g10$(FH*Â" 7�BC*%FC*%F�E�7.�f&�"%/���;j"%$�@
@��A/Q*($�3CFCBJ")FH1#$�&Z3J"%/87� 0�i10$(FH�ABC"�46FC1D*($�3�1#$OFJ���K&("%/��Zs°3C�U�
?m10@��U*%FJ"%7T�_y�X

��� ���=��
 ���À�X�	� 
 �À���n�
����103ZBC�
3C�
"�BC4��+<c"�3l,}'.$�@��
@!1#$�7�"%BCFZS�E ¿ �G4U�o*%, ]�"d?d"% 
�=�A3H�A"%BJ4��!&�BJ"%$(FC3d]�Í%Í�Í���T%P���T_PJ�UP�Í�Í)�%Í�"�$�@ ]WÍ�Í%Í���T_P����AP���P
Í��A�)�.;�]W"%FH10*�$�"% Æ¡(4U1D�A$�46�	Ê.*�'.$�@�")FC1D*($8&�BJ"%$�FC3N{��	{´P´��p%Í%p�T����
"�$�@ z z ��P´�(�%�_p.�U�%��;ÀY����ÆY �E�=*(/Q�Z�x"%S�3K&�BJ"%$�F�ÊNp�Í%�%Í9�AP
�(�dP��6P�Í�Í%�'T.;o"�$gY= D,}BH�A@ ��XO¡� D*("%$^�=�A3H�A"%BJ4���Ê.�
 D 0*_<=3C��107
s°���=P´p�T����(yJ;k"�$�@f1#$�@�'.3HFJBH1#") �&�1�,eFJ3!,}BH*(/ {|$(FH�
BC?_") �;^n^1DP
4
BH*(3H*%,eFU;n�=*�4�R(<��
 D �;�"%$�@ �W�
BC*d9MX

� �7�T�����À�W�$� �
Y	BC1 �|*($Æ;
q�X��A�m�d��X � ¦C¥)¬Q¬Z¥_¦�®Y0�§ � t�� ¨ª¤�¬¾±�¥)¯(v%².¥Uv(t6X']W�U<
��*�BJRd2 z *�/8/l'.$�104
")FC1D*($�Y	BCFC3K��*m*�Rm3
;�Á�"%3CFH1#$�&�3lÁ	*('�3H��;
� '�S� 0103J���ABC3
X
�c 01#$�$Æ;��TX	�A�%�%��X�·Î���
BC�K"%/f{���·Î��"%F	"%/f{� 0*m*�R(1#$�&Z")F��
������� «N®)¬ s ²�§´tU¦ � ¦C¥ s � ¨°£ » ¥_¯${ � s%s ¤�¨}£J¥)§°¨}®%¯ » �d���m����X
z ��BH1#3CFH1#"%$�3C*�$Æ;�qQX��\XD;�Y	$�@��
BJ3H*($Æ;�¡�X �=X0;�Á	�%;���XD;x·V�
 0@�;
qQX�¡TXD;.¡("% D�A3H1#$Æ;(qQX�ÁlX0;("�$�@ z *����A$Æ;(naX%Ê�X��
���%��XTqW�A46 #"%BHP
")FH10?%�O4U"%/��ABC"^4U*�$(FCBC*%  ,e*�B�"%'�FC*�/8")FC104O461#$��
/8"%FH*%&(BC"%7��(E%X
�h�+�	·�P z ¡3�NP��%�)P´Í9�dP´Í��);_��$�1D?��
BJ3H10F�E\*),�·["�3C��1#$�&�FH*�$KqW�UP
7�"%BCFC/��
$(F�*), z *�/87�'�FC�
B�¡m4610�
$�4U�\"�$�@�� $�&�10$��
�
BC10$�&.X
q�BJ'�4�R)�ABU;(¡�X_naXD;("%$�@ �T�
 DFC�U�
B
;_q�XÀ�
����TTX({|$(FC�U 0 D10&%�A$�FN4
"%/QP
�
BJ"�46*($(FCBC*% �10$["O?(1#BCFC'�"% x�A$(?(1#BC*�$�/��
$(F
Xl{|$�¸�¦C®A£Jt�tT{_¨ª¯mv »
®Y0 � ¦C¥ s � ¨°£ » � ¯T§´tU¦ 06¥%£�t � ����;	�A�%Í��T�
�)�.Xk��"%$�Lx;�Y	 0ST�
BCFC".;
z "%$�"�@�"�2 z "%$�"�@�1#"%$O{|$m,e*�BJ/8")FH10*�$�� BC*�46�
3J3C10$�&�¡�*�4610�UF�E�X
q�BJ'�4�R)�ABU;W¡TXcnaX0;="%$�@ �T�U 0FH�
�
B
;�qQXg�A�%�(�mX z "%/8@�BC*%1#@�2
Y�3CE�3HFC�
/ ,e*(B\10$(FH�
 D 010&%�
$(F\4U"�/Q�ABC"o46*($(FCBC*% �XK{|$[¸�¦C®
£�t�tT{_­
¨ª¯(v » ®Y0�§ � t ¹ ������� � ¸�� ¹Tº ¬ s ® » ¨ª²�¬�®_¯ � ¯.§�tU¦C¥%£U§°¨ª©_t! A¢� ¦J¥ s � ¨}£ » � �#"_X

q�BJ'�4�R)�ABU;�¡TX%naX0; 
�") 0E%�
"�$Æ;%�\X(YKX0;("�$�@ �T�U 0FH�
�
B
;%q�X��
�%�9�mX
z {�]X��nkYp2lYÅ3HE�3CFH�A/ ,e*�B�7�BC*�46�
@.'�BC"% �4
"%/��
BJ"j/�*_?��6P
/Q�A$(FC3
X {|$ �T�U 0FH�
�
B
;�q�XD;T�
@ÆX0;�«�®_¬ s ²�§�t6¦ � ¦J¥ s � ¨}£ » �%$&�&�&'
¹Tº ¬ s ® » ¨ª²�¬ ®_¯ � ¯T§´tU¦C¥%£U§�¨ª©dt( A¢ � ¦C¥ s � ¨}£ »)
 ;�?�*% #'�/��g����;
�m�*�T�dÍ�X
Ê.*% 0�UE�;#�TX(qQX0;m?d"�$Zq\"%/o;�YKX0;(ÊT�U1#$��
B
;T¡TX(ÉZXD;m"%$�@GÁW'�&(���
3
;
�.X�ÊcX��A�%�%Í.X «�®_¬ s ²�§�tU¦ � ¦C¥ s � ¨}£ »,+ ¸�¦�¨ª¯�£U¨ s ¤0t » ¥)¯+{\¸�¦C¥�£6­
§°¨}£�tUXp�=�A"%@�1#$�&.;ÆnV"%3J3C"�4��('.3H�6FCFC3B2WYW@�@�1#3H*($mP�·[�
3C 0�UEv� '�S�P
 D1#3C��10$�& z *(/�7."%$(E%;�3C�
4U*�$�@O�
@�10FH10*�$�X

W D�
104����ABU;(naX0;�"%$�@Z·�10FCR(1#$Æ;�YKX��A�%�9�mX�����BC*�'�&(�mP�FJ���6P´ 0�
$�3
4U"%/��ABC"a4U*�$(FCBC*% �X�{|$ z "%FC/Q'� D �;��=Xh�=X0;	�A@ÆX0;G«�®_¬ s ²�§�t6¦
� ¦J¥ s � ¨}£ » � ¹�������� � ¸-� � �.'�¸�¦C®A£�tJtT{)¨ª¯(v »)
 ;x?%*� 0'�/��(�%��;
p%p��/�mp'T(Í�X
Á	�%;M��XD; z *����
$Æ;�naXMÊ�XD;Æ"%$.@[¡(") 0�
3C1#$Æ;Tq�XMÁlXQ�
�%����X!0W10BHP
FC'�"% �461#$��
/8")FC*%&(BC"�7��(E+2�Y!7."%BJ"%@�10&�/5,e*(BN"%'�FC*�/8")FC104�BC�
") DP
FH10/��=4
"%/��
BJ"W4U*�$(FCBC*% �"�$�@�@�10BC�
4UFH1#$�&.XT�À*K"�7�7.�A"%B�")Fc¡({ 
	P

��WY���Ág� �%�.X
ÁW�
"�BC$Æ;mq�XD;�"�$�@G��"�R)�
BU;�n+Xn�xXc�
����T�X	«N®)¬ s ²�§´tU¦ � ¦C¥ s � ­
¨}£ » XL� $�&% 0�U<c*(*�@ z  01�LÆ3U;�]	�
<1���
BJ3H�
E+2 � BH�A$(FH1#46��ÁW"% D �;�3C�
46P
*($�@O�
@�10FH10*�$ÆX
ÉK"�BC7�;B��X0;%"%$�@KÊ.�U1#$��ABU;�¡TX��
���%Í�X){|3J3J'��
3�10$KFC���c"%'�FC*�/8")FC�
@
&��
$��ABC"%FH10*�$�*),x"�$�1#/�"%FH�A@O7�BC�
3C�
$(FJ")FH10*�$.3UXx{|$o¸�¦C®
£�t�tT{_¨ª¯mv »
®10 � ¦C¥ s � ¨}£ »�� ¯T§´tU¦ 06¥%£�t¢� �32_;�p%����T���X
ÉK"�BC7�;L��XD;�"�$�@IÊ.�
10$��
B
;À¡�Xl�
���%p�X=YW'�FH*(/8")FH�A@^7�BC�
3C�
$(FC")P
FC1D*($�7� #"%$�$�1#$�&Z*%,�"�$�10/8"%FH10*�$I'�3C10$�&�FC"%3JR�@��
46*(/87.*(3H10FH10*�$
<�10FC�V���
'.BH1#3HFC104�BC�
"%3C*�$�10$�&TXW{|$[¸�¦C®A£�tJtT{)¨ª¯(v » ®Y0 � ¦C¥ s � ¨}£ »
� ¯.§�t6¦ 06¥�£�t � �3 );Q�%�
�����B�m��X:�À*(BH*($(FH*.; ¿ $(FC"�BH10*.; z "�$�"%@�"L2
z "�$�"%@�10"�$�{|$m,e*(BC/8"%FH10*�$ ��BH*�46�A3C3C1#$�&O¡�*�4610�UF�E%X
�x'�Rd"%3
; z X��
�%�(�mX^¢K¨ª¦JtJ£U§�¨ª¯(vg06®_¦4� ¨ª¤�¬ ¥_¯+{5�.t6¤DtU©A¨ » ¨}®%¯.X

�"�BC@��
$ z 1DF�E�; ]lX �QX 2�Y	$�4���*�Bh� BC�
3J3 �dqW*('�S� 0�
@�"dE�X
nV"%4�R(10$� 0"dE�;��.XTqQX0; z "%BJ@Æ;Æ¡�X.ÉZX0;�"�$�@ �=*�ST�
BCFC3C*�$�; 
QX 
QX
�A�%��Í�Xg�	"%7�1#@[46*�$(FJBH*� D 0�
@[/�*_?%�
/��A$�F�FC�.BH*('�&��["I?m10BCFC'�"% 
p%q�<c*�BJR(3J7�")4U�%X�{|$o��"%3JR)�UFCFU;�Ê�X0;��
@ÆX0; «�®)¬ s ²�§´tU¦ � ¦C¥ s � ­
¨}£ » � ¹�������� � ¸-� � �#2^¸�¦C®A£�t�t�{)¨ª¯(v »�
 ;c?%*� 0'./Q�v�'TT;=�_�m���
�)�d�.X
nV"%3J46�U 0 01°;6�.X�0lXT�
�%�(�mX7� � t���¨ª©_t\« � » ®10=«�¨ª¯�tU¬8¥)§´®Jv%¦C¥ s �(º X
ÁW*% 0 DEm<c*m*m@72 z 1#$�� � 
�BJ"_-T4�� '�S� 01#4U")FC1D*($�3
X
����1D 0 0107�3
; z XM�\XD;M��"%@� D�ABU;A]lXM{�X0;�"%$�@ 
�BC"�$�10�
BC1°;8�.XZ�A�%�9�mX
YW'�FH*(/8")FH1#4�?m10�U<�1#$�&a46*($�FJBH*� �,e*�BGp%q @�1#BH�A46F�/8"�$�107.'� 0")P
FC1D*($ÆX�{|$ �T�
 DFC�U�ABU;Nq�XD;��
@ÆX0;i«�®_¬ s ²�§�t6¦ � ¦C¥ s � ¨}£ » �9$&�&�.'
¹�º ¬ s ® » ¨ª²�¬Â®)¯ � ¯.§�tU¦C¥%£U§°¨ª©_t( A¢ � ¦J¥ s � ¨}£ »�
 ;�?�*% #'�/��g�%��;
�m���T��T�X
¡(FCBJ"%3J3C/8"%$�;Æ¡TXQ�
�%��T.X�¡��A/�1�P�"%'�FC*�$�*(/�*�'�3W"%$�1#/8")FH�A@^"%46P
FC*�BJ3UX�{|$�¸�¦C®A£�t�t�{)¨ª¯(v » ®Y0i§ � t � ��� � ­9����;Æ�J�)�6�M�Up�T.X


