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TUVWXY Z [ \]^_` abZcc d e fcg h iIjIO klI IlO mno1,pIqq -r+ pIO -,qPIOpIO k2LMsI+M2qt 2O uv lqQ I wI+pIO lO vlqQ JtNpl,J s,O nIPlJJIN+IO PIp+IMt . v lqQ JtNpl,J PIMx+IO IlOIQ HIJltyI+ . zOvlqQ IO t+ItIO kLM2NJKlIqI+ 2N- . kLM2NJKlIqI+ I+M2qtIO IlOI i2PI -r+ { IpIO lM+I+ |I+t+}PI .
mOtw lL~IqO klI yNI+Jt IlO IlO-2LMIJ 1 ,pIqq � NOp rjI+qIPIO klI p2OO � w lI NOp ,j klI p2J 1,pIqq I+oP}OyIO ~xOOtIO � NQ y .H . yN Q,pIqqlI+IO � p2JJ J,w,Mq kLM2NJKlIqI+ 2qJ 2NLM nIPlJJIN+I NOp HIJltyI+s,O vlqQ JtNpl,J *I+J,OIO JlOp � NOp Q 2OLMI *I+J,OIO 2NLM lQ JIqjIO vlqQ ,pI+ lO sI+JLMlIpIOIOvlqQ IO lO QIM+I+IO plIJI+ n,qqIO 2N-t+ItIO .
�N+ plI �jyw . IlOI� ~,++I~tI �xJNOP yN yIlPIO � w}+I yN IlO-2LM NOp 2NLM plp2~tlJLM O lLMt JlOOs,qq .�NJ plIJIQ i+NOp wI+pIO MlI+ sI+JLMlIpIOI 0IPI NOp �,qywIPI plJ~NtlI+t .
m+JtI+ �OJ2ty u 1 2O jIt+2LMtIt pIO k2ty �v lqQ I wI+pIO lO vlqQ JtNpl,J s,O nIPlJJIN+IO PIp+IMt .��2MIqlIPIOp lJt MlI+ IlOI p+IlJtIqqlPI HIylIMNOP u

1 ,slI

K+,pNLIJ nIPlJJIN+

ktNpl,

tltqI 3I2+

O2Q I 2pp+IJJ

O2Q I

2pp+IJJ

�*+}JIOt2tl,O u �Q JItyNOP lO nIq2tl,OIO .� 1 2O JlIMt 2O pI+ nIq2tl,O � jyw . 2O pI+ 2OyNJtIqqIOpIO�2+plO2qlt}tJjIt+2LMtNOP � p2JJ plIJI 1,pIqqlI+NOP OlLMt p2s,+ jIw2M+t � -r+ IlOIO vlqQ � pI+ s,OQ IM+I+IO nIPlJJIN+IO PIQ IlOJ2Q PIp+IMt w l+p � 2NLM NOtI+JLMlIpqlLMI ktNpl,J yN JK IlLMI+O . � qJ,J,qqtI Q 2O plIJI 1,pIqqlI+NOP J, OlLMt w}MqIO .
�2MIqlIPIOp lJt � plI HIylIMNOP lO ywIl ywIlJK2qtlPI HIylIMNOPIO �� ������������ NOp �� ������ �� ������ � 2N-yNqxJIO � w,Q lt Q2O lOJPIJ2Qt plI -,qPIOpI �1NJtI+qxJNOP� I++IlLMt u
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1,slI �Lt,+

nIPlJJIN+

ktNpl, �wOI+

tltqI 3I2+ O2QI 2pp+IJJ

O2QI 2pp+IJJ

O2Q I

2pp+IJJ

O2Q I 2pp+IJJ

+,qIJ

PIO+I

2LtJolO
< 0, ∗ > < 1, ∗ >

pl+ILtJ< 1, 3 >

< 1, ∗ >

P2PI

K+,pNLIJ
< 0, 1 >

< 1, ∗ >

,wOJ
< 1, 1 > < 1, ∗ >

����� lJt IlO JKIyl� JLMIJ �tt+ljNt s,O kLM2NJK lIqI+O � p2J 2OPljt � wIqLMI �+tIO s,O n,qqI IlO kLM2NoJKlIqI+ JKlIqIO ~2OO �m+wIltI+NOP u plI HIylIMNOP ������� Ij IO-2qqJ ����� yN I+wIltI+O � p2J 2OPljt �wIqLMI �+t s,O n,qqI IlO kLM2NJKlIqI+ lO plIJIQ vlqQ JKlIqt� . ����� lJt IlO JKIyl� JLMIJ �tt+ljNotI s,O nIPlJJIN+IO � p2J 2OPljt � wIqLMI �+t s,O vlqQ IO IlO nIPlJJIN+ p+IMt �2NLM MlI+ ~2OO Q2OrjI+qIPIO � � ���� 2qJ �tt+ljNt pIJ vlqQ J yN OIMQ IO � .
T c�Z��X�f�Z ` abZccfZ�U�W bZ� cf��Z� �Zf�Z �
mlOI QxPqlLMI � qtI+O2tlsI lJt � plI p+IlJtIqqlPI HIylIMNOP ������� 2N-yNJK2qtIO � lOpIQ Q2O plI HIoylIMNOP � ������� yw lJLMIO IlOIQ ktNpl, NOp IlOIQ vlqQ jIt+2LMtIt � plIJI 2PP+IPlI+t �* +,pN~tl,O � �NOp p2J �PP+IP2t lO IlOI ������� oHIylIMNOP Q lt nIPlJJIN+IO JtIqqt . � � �� JtIMIO wIltI+MlO lO HIoylIMNOP Q lt lM+IQ ktNpl, � kLM2NJKlIqI+ ~2OO Q 2O w2MqwIlJI lO HIylIMNOP Q lt pIQ vlqQ ,pI+ pI+*+,pN~tl,O JtIqqIO .

1 ,slI

ktNpl,

nIPlJJIN+!"#$%&'(
< 0, 1 >

< 1, ∗ >

pl+ILtJ
< 1, 3 > < 1, ∗ >

�lOwIlJ u Q 2O I+M}qt p2JJIqj I +Iq2tl,O2qI 1,pIqq � wIOO Q 2O 2O pI+ +lLMtlPIO ktIqqI IlOj IylIMt � p2JJplI RuOoHIylIMNOP yw lJLMIO vlqQ NOp ktNpl, p2yN -rM+t � p2JJ pI+ kLMqrJJIq s,O ) ��������� ON+������*+��� � lJt .
� lOwIlJ u IlOI �PP+IP2tl,O �, ��- * ��� ������ � NOp IlOI HIylIMNOP pIJ �PP+IP2tIJ yN ������ lJt~IlOI PIIlPOItI 1,pIqqlI+NOP � p2 p2OO -r+ vlqQ I � plI s,O Q IM+I+IO nIPlJJIN+IO yNJ2QQIO PIp+IMtwr+pIO � 2NLM sI+JLMlIpIOI ktNpl,J 2OPIPIj IO wI+pIO ~xOOtIO .
` abZccfZ�U�W g f� .Z�Z�Xcf/fZ�U�W 01Z�/a�2 �
HIt+2LMtIt Q 2O jIl pI+ ,jlPIO 1,pIqqlI+NOP plI �Q JItyNOP lOJ +Iq2tl,O2qI 1,pIqq � J, JtIqqt Q 2O-IJt � zO-,+Q2tl,O yN *I+J,OIO � plI y .H . J,w,Mq 2qJ nIPlJJIN+ 2qJ 2NLM 2qJ kLM2NJKlIqI+ PIJK IlLMI+tJlOp � �������� � PIM2qtIO w l+p . / lIJ ~,JtIt OlLMt ON+ * q2ty � J,OpI+O ~2OO 2NLM yN lO~,OJlJtIOtIO/2tIOj2O~yNJt}OpIO -rM+IO u
�Lt,+ ��k � �,qq3w,,p /+lsI 3� o �,J�OPIqIJ� NOp nIPlJJIN+ ��k � i+2jIO R o 0 lIO� .
m J lJt p2MI+ JlOOs,qq � IlOIO mOtlt}tJt3K ) ����� 2qJ iIOI+2qlJlI+NOP plIJI+ 43KIO IlOyN-rM+IO u
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1,slI �Lt,+

nIPlJJIN+ i *I+J,O

ktNpl, �wOI+

tltqI 3I2+

O2Q I 2pp+IJJ

+,qIJ

PIO+I

O2QI

2pp+IJJ

2LtJolO
< 0, ∗ > < 1, ∗ >

pl+ILtJ< 1, 3 >

< 1, ∗ >

P2PI

K+,pNLIJ
< 0, 1 >

< 1, ∗ >

,wOJ
< 1, 1 > < 1, ∗ >

iIOI+2qlJlI+NOP jIpINtIt M lI+ � p2JJ
Persons = Actors + Regisseurs + Owners

lJt . 0 r+pI Q 2O Jt2ttpIJJIO IlOI kKIyl2qlJlI+NOP w}MqIO � ~xOOtI Q 2O 2NLM *I+J,OIO M2jIO � plIOlLMt lO IlOI plIJI+ JK IylIqqI+IO � q2JJIO -2qqIO .
HIl IlOI+ �Q JItyNOP lO J +Iq2tl,O2qI 1 ,pIqq I+M}qt Q 2O { I IlOI 42jIqqI -r+ ) ����� �� �- �*� ������� �
� ���� �� �- �*�� ��� �PP- . Q IM+wI+tlP � � � �� ������ �� �- �*� ����� � plI { IwIlqJ pIO *+lQ }+JLMqrJJIq � �- �IlOI+ *I+J,O +I-I+IOylI+IO .
` abZccfZ�U�W �U� g f� 01Z�/a�2 U�b ^accZ� �
�qJ p+lttI 1 xPqlLM~Ilt ~xOOtI Q 2O ON+ *I+J,OIO Q,pIqqlI+IO NOp lM+I n,qqIO �lO pI+ �OwIOpNOPJowIqt� pN+LM n,qqIO �jIyIlLMOI+ lQ mno1,pIqq� p2+JtIqqIO u

1,slI

*I+J,O

ktNpl,

tltqI 3I2+

O2Q I 2pp+IJJ

O2Q I

2pp+IJJ

+,qIJ PIO+I

2LtJolO< 0, ∗ >

< 0, ∗ >

�Lt,+
pl+ILtJ

< 1, 1 >

< 0, ∗ >

nIP .

P2PI

K+,pNLIJ
< 0, 1 >

< 1, ∗ >

,wOJ
< 1, 1 >

< 0, ∗ >�wOI+

/ lI �tt+ljNtI ����� NOp � ���� QrJJIO p2Q lt 2qqI j Il *I+J,O 2OPIJlIpIqt JIlO . /2Q lt lJt OlLMt ~q2+ �p2JJ y .H . ON+ kLM2NJKlIqI+ p2J �tt+ljNt ����� j IJltyIO . �N�I+pIQ JlOp K,tIOtlIqq s lIqI �NqqwI+tI lOpI+ 42jIqqI IOtM2qtIO .
TUVWXY Z � \�ag� cZ	 f�
�Z� h HIt+2LMtIO klI IlOIO jlO}+IO HIylIMNOPJt3K NOp plI �,QKqI� lt}otIO

(0, 1), (1, ∗)
. 0IlJIO klI plI HIylIMNOPJ~,QKqI� lt}tIO lO 2qqIO slI+ QxPqlLMIO 0IlJIO yN NOp
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PIj IO klI yN { IpI+ |2+l2OtI { IwIlqJ IlOIO OlLMtt+ls l2qIO �NJt2Op 2O � pI+ plI �,QKqI� lt}tIO I+-r qqt �jyw . IlOIO � pI+ JlI sI+qItyt .
m lO jlO}+I+ HIylIMNOPJt3K u

α β
+Iq

mOtlt}tJQ IOPI 43K Ru
{A, B, C, D, E, F}mOtlt}tJQ IOPI 43K� u {1, 2, 3, 4}

[ � eXcc d

α β
+Iq

< 0, 1 > < 0, 1 >

�IpIJ
α
JtIMt Q lt Q2� lQ 2q IlOIQ

β
lO HIylIMNOP NOp NQPI~IM+t .

�Nq}JJlPI+ �NJt2Op u �OyNq}JJlPI+ �NJt2Op u
� �H 3v R

� �� 3v R

� � eXcc d

α β
+Iq

< 0, 1 > < 1, ∗ >

�IpIJ
α
JtIMt Q lt Q 2� lQ 2q IlOIQ

β
lO HIylIMNOP � 2j I+ { IpIJ

β
QNJJ Q lOpIJtIOJ Q lt IlOIQ

α
lOHIylIMNOP JtIMIO . NOp NQPI~IM+t .

�Nq}JJlPI+ �NJt2Op u �OyNq}JJlPI �NJt}OpI u
� �H 3
� �m �v R

� �H 3H �v R

� �H 3v R

� � eXcc d

α β
+Iq

< 1, ∗ > < 0, 1 >

�O-,+pI+NOPIO J3QQIt+lJLM � Q lt pIO PIPIjIOIO /2tIO 2jI+ OlLMt I+-rqqj2+ u { IpIJ
α
QNJJ Q ltQ lOpIJtIOJ IlOIQ

β
lO HIylIMNOP JtIMIO � 2j I+ { IpIJ

β
p2+- ON+ Q lt Q 2� lQ 2q IlOIQ

α
lO HIylIMNOPJtIMIO .
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� � eXcc d

α β
+Iq

< 1, ∗ > < 1, ∗ >

�IpIJ
α
QNJJ Q lOpIJtIOJ Q lt IlOIQ

β
lO HIylIMNOP JtIMIO NOp NQPI~IM+t .

�Nq}JJlPI+ �NJt2Op u �OyNq}JJlPI+ �NJt2Op u� �H 3
� �/ �/ 3m �v R

� �H 3H �v R

TUVWXY Z � \� �Zf/�ZccfWZ � Z�fZ�U�WZ� \� fZVZ�X�� � 1�abU�� � � XU�Zfchh iIPIjIO JIl IlOI p+IloJtIqqlPI HIylIMNOP yw lJLMIO pIO mOtlt}tJt3KIO �lI-I+2Ot � *+,pN~t NOp H2NtIlq �, ��- �� ���� ���
� ������� � 	� ) ����
 ��� .
2� iIjIO klI IlO PIIlPOItIJ mno1,pIqq 2O .

�lI-I+2Ot

*+,pN~t H2NtIlq

qlI-I+t

�2QI

HIyIlLMONOPHIyIlLMONOP

*+IlJ

j � �}�t JlLM plIJI+ k2LMsI+M2qt Q lt 2NJJLMqlIJJqlLM jlO}+IO HIylIMNOPIO p2+JtIqqIO �

[h �Z�cZWU�W f� � �Zf/�ZccfWZ � Z�fZ�U�WZ� d
�lI-I+2Ot H2NtIlq *+,pN~tqlI-I+t sI+wIOpIt

�� lI-I+2Ot
L
qlI-I+t H2NtIlq

B
� NOp *+,pN~t

P
jIOxtlPt H2NtIlq

B
� j IpINtIt 2j I+ OlLMt O,twIOoplPI+wIlJI � p2JJ

P
plIJIJ H2NtIlq 2NLM s,O

L
PIqlI-I+t jI~,QQt u
qlI-I+t

� * H
H,JLM i,q- m lOJK+ltyKNQKI
H,JLM i,q- �2slP2tl,OJJ3JtIQ
H,JLM �,+,qq2 m lOJK+ltyKNQKI
k,O3 �,+,qq2 �2slP2tl,OJJ3JtIQ

yI+qIPt lO
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�H
� H

H,JLM m lOJK+ltyKNQKI
H,JLM �2slP2tl,OJJ3JtIQ
k,O3 �2slP2tl,OJJ3JtIQ

NOp

*H
* H
i,q- m lOJK+ltyKNQKI
i,q- �2slP2tl,OJJ3JtIQ

�,+,qq2 m lOJK+ltyKNQKI
�,+,qq2 �2slP2tl,OJJ3JtIQ

HIl �NJ2QQIO-2JJNOP I+M}qt Q 2O 2NLM plI 4NKIq �H,JLM � �2slP2tl,OJJ3JtIQ � �,+,qq2� NOp�k,O3� �2slP2tl,OJJ3JtIQ � i,q- � � plI OlLMt lO pI+ N+JK+rOPqlLMIO HIylIMNOP s,+M2OpIO w2+IO .
�OtI+ pI+ �OO2MQI � p2JJ pI+ *+IlJ ON+ s,Q �lI-I+2OtIO NOp pIQ H2NtIlq 2jM}OPt �2qJ, OlLMtNOtI+JLMlIpqlLMI *+,pN~tI��NOpIO NOtI+JLMlIpqlLMI *+IlJI 2NJQ 2LMIO ~xOOIO� � ~2OO I+ 2qJ �tot+ljNt yN ���� ��� PIO,QQIO wI+pIO . �OpI+IO-2qqJ M2t Q 2O MlI+ IlO *+,jqIQ � p2J IjIO-2qqJ p2+2N-MlOpINtIt � p2JJ plI �I+qIPNOP OlLMt ~q2KKt .
�h �Z�cZWU�W f� � �Zf/�ZccfWZ � Z�fZ�U�WZ� d

�lI-I+2Ot

*+,pN~t H2NtIlq

�*

*H

�H

�I+qIPNOP plIJQ 2q u
�H

� H
H,JLM m lOJK+ltyKNQKI
H,JLM �2slP2tl,OJJ3JtIQ
k,O3 �2slP2tl,OJJ3JtIQ

NOp

*H
* H
i,q- m lO JK+ltyKNQKI
i,q- �2slP2tl,OJJ3JtIQ

�,+,qq2 m lO JK+ltyKNQKI
�,+,qq2 �2slP2tl,OJJ3JtIQ

NOp
�*

� *
klIQ IOJ i,q-
klIQ IOJ �,+,qq2
k,O3 �,+,qq2

v2JJt Q 2O p2J yNJ2QQIO � I+M}qt Q 2O 2NLM IlO 4NKIq �klIQ IOJ � �,+,qq2 � �2slP2tl,OJJ3JtIQ �p2J OlLMt lO pI+ N+JK+rOPqlLMIO HIylIMNOP s,+M2OpIO w2+ .
0 lIpI+ ~2OO NOtI+ pI+ ,jlPIO �OO2MQI pI+ *+IlJ 2qJ �tt+ljNt yN ���� ��� PIO,QQIO wI+pIO .�OpI+IO-2qqJ M2t Q 2O MlI+ w lIpI+ IlO *+,jqIQ � p2J p2+2N- MlOpINtIt � p2JJ plI �I+qIPNOP OlLMt~q2KKt .

L� HIt+2LMtIO klI ONO p+IlJtIqqlPI HIylIMNOPIO w lIpI+ 2qqPIQ IlO . i ljt IJ kltN2tl,OIO � lO pIOIO IlOI/2+JtIqqNOP pN+LM ywIl jlO}+I HIylIMNOPJt3KIO QxPqlLM lJt� �xOOIO plIJI kltN2tl,OIO I�2~tpN+LM HIylIMNOPJ~,QKqI� lt}tIO pI�OlI+t wI+pIO�
�IMQIO w l+ IlOI 2OpI+I p+IlJtIqqlPI HIylIMNOP u ktNpIOtIO Mx+IO |,+qIJNOPIO jIl /,yIOtIO .|,+qIJNOPIO �OpIt yN IlOI+ j IJtlQQtIO �Ilt lO IlOIQ jIJtlQQtIO n2NQ Jt2tt .
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ktNpIOt 2ttIOpJ �,N+JI

�ILtN+I+

�2QI �2QI

�Ilt n2NQ

�2QI

�������
��%$'	� 
#%"(' �'&�%"'"

�� �����('( ��
�� �����('( ��
�� �' �'����&( �
�� �' �'����&( �
�� ��� ��
�� ��� ��
�� ��� ��

mJ Pljt M lI+ IlOI �-NO~tl,O2qI �jM}OPlP~Ilt� ������
→ �������� �IlO /,yIOt ~2OO t+,typIQQIM+I+I |,+qIJNOPIO M2qtIO � . 1 2O ~2OO JlOOs,qq 2N-tIlqIO lO �+I2pJ� NOp �2ttIOpJ� u

�ILtN+I+ �,N+JI ktNpIOt+I2pJ
< 0, ∗ > < 1, 1 >

2ttIOpJ
< 0, 200 > < 0, 5 >

�lOwIlJI u
� zQ s,+qlIPIOpIO v2qq lJt plI yI+qIPtI 1 ,pIqqlI+NOP plI ~q2+ jIJJI+I � p2 plI �2+plO2qlt}tIOpI+ ����� oHIylIMNOP plI -NO~tl,O2qI �jM}OPlP~Ilt 2NJp+rL~IO . HIl pI+ p+IlJtIqqlPIO nIq2tlo,O w}+I IlO /2tIOj2O~yNJt2Op � pI+ J,w,Mq �k R� zO-, R� /� � NOp �k� � zO-,z � 01 � IOtM}qt �I+q2Njt .
� plI �2+plO2qlt}tIO ~xOOIO jIl pI+ p+IlJtIqqlPIO HIylIMNOP OlLMt PIIlPOIt NOtI+PIj+2LMt wI+opIO .
� /lIJ ~q2KKt OlLMt Q IM+ � wIOO P+,JJI |,+qIJNOPIO K2+2qqIq j Il ywIl /,yIOtIO �JIqj I �Ilt �NOtI+JLMlIpqlLMI n}NQI� 2OPIj,tIO wI+pIO �01 � zO-, z� NOp �/� � zO-, z� .
� 0 lI ~xOOtI Q 2O lO plIJIQ v2qq Q ,pIqqlI+IO � p2JJ IlO ktNpIOt IlOI J,qLMI |,+qIJNOP ON+ j IlIlOIQ /,yIOtIO Mx+t�
�PP+IPlI+NOP pI+ �����oHIylIMNOP yw lJLMIO /,yIOt NOp |,+qIJNOP u

�ILtN+I+ �,N+JI

ktNpIOt

+I2pJ
< 0, ∗ > < 1, 2 >

2ttIOpJ

�Ilt
n2NQ

∗
plI �O-,+pI+NOP � p2JJ IlO ktNpIOt IlOI |,+qIJNOP ON+ j Il IlOIQ /,yIOtIO Mx+t � ~2OO J,OlLMt j IJLM+lIj IO wI+pIO . / lIJ QNJJ yNJ}tyqlLM pN+LM 4I�t 2OPIPIj IO wI+pIO .

∗
wIOO Q 2O 2N- plI N+JK+rOPqlLMI p+IlJtIqqlPI HIylIMNOP 2NJwIlLMIO wr+pI � QrJJtI plI
� ��� 2qJ �tt+ljNt yN ������� PIO,QQIO wI+pIO . /2OO w}+IO 2qqI+plOPJ �NJt}OpI pI+ �+t2ttIOpJ �k R� zO-, R� 01 � v+ .R3 u�� � NOp �k� � zO-, R� 01 � /, .R� u�� � lO pI+ /H QxPqlLM .

L� �2OO Q2O pIOO,LM p+IlJtIqqlPI HIylIMNOPIO PIOI+Iqq �NOtI+ |I+wIOpNOP wIltI+I+ � lq-J~,OJt+N~otI� pN+LM ywIlJtIqqlPI HIylIMNOPIO I+JItyIO�
�2 . �IpI zOJt2Oy pI+ p+IlJtIqqlPIO HIylIMNOP w l+p 2qJ mOtlt}t jIt+2LMtIt � y .H .
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�lI-I+2Ot

|I+t+2P

*+,pN~t H2NtIlq

qlI-I+t

w l+p
�
jIqlI-I+t w l+p

�
PIqlI-I+t

�NLM MlI+ ~2OO Q2O IlOI �PP+IP2tl,O s,O �lI-I+2Ot NOp H2NtIlq j lqpIO u
� lI-I+2Ot H2NtIlq

* +,pN~t

qlI-I+t

j IylIMt

/I+ *+IlJ ~2OO MlI+ o{ I O2LM kltN2tl,Oo 2qJ �tt+ljNt yN ���� ��� ,pI+ yN ��� ��� � MlOyNPIO,QQIOwI+pIO .
� lQQt Q 2O lMO yN ��� ��� �� J, M2t Q 2O plIJIqj I kIQ2Otl~ w lI j Il pI+ N+JK+rOPqlLMIO p+IlJtIqqlPIOHIylIMNOP . iIMx+t I+ yN ���� ���� J, M2t Q 2O Q lt pI+ �PP+IP2tl,O IlOI Jt}+~I+I 1,pIqqlI+NOP .
1 2O ~2OO plI / lJ~NJJl,O wIltI+ t+Ilj IO � wIOO Q 2O Q,pIqqlI+IO w lqq � p2JJ IlO *+,pN~t IlOIjIJtlQQtI 1IOPI IlOIJ H2NtIlqJ �y .H . �i,q- � n 2p � 3 � jIOxtlPt . � lI+ w}+I p2OO IlOI �PP+IP2tl,Os,O *+,pN~t Q lt H2NtIlq JlOOs,qq � plI lO HIylIMNOP yN IlOIQ �lI-I+2OtIO JtIMt . /2OO ~2OO { Ip, LMpI+ * +IlJ w lIpI+ -r+ NOtI+JLMlIpqlLMI *+,pN~tI 2NLM NOtI+JLMlIpqlLM JIlO . �OJ,OJtIO QNJJ Q2OyNJ}tyqlLMI HIplOPNOPIO tI�tNIqq -IJtM2qtIO .

I� |I+PqIlLMIO klI |,+o NOp �2LMtIlqI pI+ sI+JLMlIpIOIO �I+qIPNOPIO� �2JJIO JlLM plI sI+JLMlIpIOIOzOtIP+lt}tJjIplOPNOPIO Q lttIqJ �,QKqI� lt}tJP+2pIO 2NJp+rL~IO�
|,+tIlq pI+ QxPqlLMIO �I+qIPNOP lO ywIl ywIlJtIqqlPI HIylIMNOPIO u
� nIpNOp2OysI+Q IlpNOP NOp p2pN+LM wIOlPI+ vIMqI+QxPqlLM~IltIO . k, Qr�tI lO IlOI+ /+IloI+jIylIMNOP lQ v2qq L� yN { IpIQ ktNpIOto|,+qIJNOPo/,yIOtom lOt+2P pI+ /,yIOt 2N-PI-rM+twI+pIO �vIMqI+�NIqqI jIl �Kp2tIJ �� ./ lIJI+ � JKI~t w l+p PIPIO mOpI pI+ |,+qIJNOP �mOtwN+-JtMI,+lI � O, LMQ 2q j IM2OpIqt .
� zO IlOI+ /+IlI+jIylIMNOP q2JJIO JlLM plI zOtIP+lt}tJj IplOPNOPIO OlLMt Q lttIqJ �,QKqI� lt}tJoP+2pIO p2+JtIqqIO .
�I+qIPNOP Q lt � lq-JomOtlt}tJt3K u ~IlOI |,+tIlqI lO pI+ �NJp+NL~J~+2-t . HIl pI+ �Q JItyNOP lOp2J +Iq2tl,O2qI 1,pIqq w l+p Q 2O 2NLM JIMIO � p2JJ jIlpI |2+l2OtIO p2JJIqj I +Iq2tl,O2qI 1,pIqqI+yINPIO .
1 2O QNJJ JIM+ PIO2N plI kIQ2Otl~ pI+ �OwIOpNOP NOtI+JNLMIO � NQ yN IOtJLMIlpIO � Q lt wIqLMI+1,pIqqlI+NOP Q 2O JlI 2Q PIO2NIJtIO t+l�t .

TUVWXY Z � \]^_` abZcc d ��Z � Zga 	�X�f	 
ag�X�� h iIjIO klI IlO mno1,pIqq -r+ pIO -,qoPIOpIO k2LMsI+M2qt 2O u
•

�IpI+ �OPIJtIqqtI M2t ~IlOIO ,pI+ IlOIO |,+PIJItytIO �
•

�IpI+ �OPIJtIqqtI lJt |,+PIJItytI+ s,O Q lOpIJtIOJ ywIl lMQ yNPI,+pOItIO �OPIJtIqqtIO .
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02J -,qPt 2NJ plIJI+ kKIyl�~2tl,O� �xOOIO klI IlOI /2tIOj2JlJ 2OPIj IO � plI plIJIJ mno1,pIqqI+-rqqt�

�OPIJtIqqtI+ lJt
�
|,+PIJItytI+

�
s,O

|,+PIJItytI+� ��

�OtI+PIj IOI+� �R
1 2O ~2OO ~IlOI /H 2OPIjIO � plI p2J mno/l2P+2QQ I+-rqqt u /2J mno/l2P+2QQ lJt yw2+ ~,OJlJtIOt�p .M .� O lLMt w lpI+JK+rLM qlLM � � IJ Pljt { Ip,LM ~IlO ��� ���� �� 1,pIqq .
TUVWXY Z � \�g /Z��U�W f� bX/ �ZcX�fa�XcZ ` abZcc d e fcg h zO �N-P2jI 3 M2jIO klI IlO mno1,pIqq -r+ IlOI ~qIlOI vlqQ p2tIOj2O~ I+JtIqqt . 4+2OJ-,+Q lI+IO klI plIJIJ lO IlO +Iq2tl,O2qIJ 1,pIqq .
] f� VX	�/�Z ` abZccfZ�U�W
�OO2MQI u +,qIJ w l+p 2qJ kt+lOP 2qJ �,QQ2qlJtI 2jPIqIPt
� ���� � ������* +���������� � ���- �* ��������
� ���� � ���- �* �������* �� ������� ������ � ���- �* �������* � �����
� ��� � ���- �* ��������
� ������� � �������* �����* +����
������� � ������* �����* +���* � �� ��������� � ���� ������* �����* +����� �� � �� � ��* �������
�qtI+O2tlsI � NQ yN IlOIQ kLM2NJK lIqI+ Q IM+I+I n,qqIOLM2+2~tI+lJlI+NOPIO 2jqIPIO yN ~xOOIO u
� ���� � ���- �* ��������
� ����� ���� � ���- �* �����
T c�Z��X�f�Z�
/2 IlO vlqQ { IwIlqJ ON+ lO IlOIQ ktNpl, PIp+IMt wI+pIO ~2OO �JlIMI HIylIMNOPJ~,QKqI� lt}tIO lQmno/ l2P+2QQ �� ~2OO Q 2O plI � �������oHIylIMNOP lO � ���� Q lt MlOIlOOIMQIO u
� ���� � ������* +���* �������
1,pIqqlI+t Q 2O vlqQK+,pN~tl,O 2qJ �PP+IP2tl,O 2NJ � ����* ������� I+M}qt Q 2O p2-r+ PIO2N plInIq2tl,O
� ��������� � ������* +���* �������
/lI *+,pN~tl,O JtIMt ONO lO HIylIMNOP yN nIPlJJIN+IO � w,Q lt Q 2O MlI+-r+ plI nIq2tl,O
������� � ���� ������* �����* +����
I+M}qt .
.Z�Z�Xcf/fZ�U�W Xc/ 1Z�/a�Z�
... sI+JLMlIpIOI 1xPqlLM~IltIO .
•
*I+J,OIO Q lt �2QI NOp �p+IJJI � +,qIJ NOp PIO+I { IwIlqJ lO nIq2tl,OIO �Lt,+ jyw . nIPlJJIN+plI 2qJ v+IQpJLMqrJJIq pIO �2QIO IlOI+ *I+J,O M2jIO . / lI v+IQ pJLMqrJJIqj IylIMNOPIO pI+nIq2tl,OIO yN pIO HIylIMNOPJt3K IO +I-I+IOylI+IO plI nIq2tl,OIO �Lt,+ � nIPlJJIN+ � �wOI+ u
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� ����� ������* +���������� � ���- �* ��������
) ����� � ���- �* ��������
� ���� � ���- �* �� ������� ������ � ���- �* � �����
� ��� � ���- ��
� ������� � �������* �����* +����
������� � ������* �����* +���* � �� ��������� � ���� ������* �����* +����� �� � �� ���* �������
� ���� ���- �

→
) ����� ���- � �NOp 2O2q,P�

���� ���- �
→

� ���� ���- �
�N-P+NOp pI+ pIt2lqqlI+tIO 1,pIqqlI+NOP JlOp plI �,OJlJtIOyjIplOPNOPIO 2O plI /2tIOj2O~ JIM+JLM2+- .

•
/lI slI+ nIq2tl,OIO ) ����� � � ����� � �� ������� � ��� ~,JtIO +Iq2tls slIq * q2ty � wIlq plI �2QIOQIM+-2LM 2jPIqIPt JlOp �2qJ ) ����� �� � * ������ ����� � � ���� ��� * � ���� NOp ��� ������ ��� * �������� . 1 2O ~2OO JlI IlOJK2+IO � wIOO Q 2O Jt2ttpIJJIO ����� NOp � ���� 2qJ �tt+ljNtI yN ) �����OlQQt NOp Q lt �NqqwI+tIO 2N�rqqt �y .H . ) ����� �� � * ������ ����* � ���* ������* � ���� � . / lIJIOtJK+lLMt 2NLM pIQ mno/ l2P+2QQ � w, ON+ pI+ mOtlt}tJt3K ) ����� sI+wIOpIt w l+p � NOp Q ltn,qqIOjIyIlLMONOPIO PI2+jIltIt w l+p u
� ����� ������* +���������� � ���- �* ��������
) ����� � ���- �* �������* �� ���* � �����
� ������� � �������* ������
������� � �� ����� �� �����* �����* +���* � �� ��������� � �� ����� �� ��� ������* �����* +����� �� � �� ����� �� � ���* �������
���� ���- �

→
) ����� ���- � ItL .

1 2O sI+qlI+t plI zOtIP+lt}tJj IplOPNOPIO � p2JJ ON+ kLM2NJKlIqI+ p2J �tt+ljNt �� ��� M2jIO J,w lIp2JJ plI ���� oHIylIMNOP ON+ Q lt kLM2NJKlIqI+O j IJtIMt �NOp 2O2q,PIJ� .
•
�NO M2t Q2O ylIQ qlLM slIqI �NqqwI+tI lO �� ���� � ����. / lI QIlJtIO *I+J,OIO wI+pIO kLM2NJK lIqI+JIlO . 1 2O ~2OO 2qJ, y .H . p2J �tt+ljNt �� ��� jIl *I+J,O q2JJIO � NOp � ���� w lIpI+ lO JIK2+2tInIq2tl,OIO -r+ nIPlJJIN+I �Q lt ON+ +Iq2tls wIOlPIO *I+J,OIO� qIPIO u
� ����� ������* +���������� � ���- �* ��������
) ����� � ���- �* �������* �� ������� ������ � ���- �* � �����
� ��� � ���- ��
� ������� � �������* �����* +����
������� � �� �����* �����* +���* � �� ��������� � ���� ������* �����* +����� �� � �� ���* �������

TUVWXY Z � \�g /Z��U�W f� bX/ �ZcX�fa�XcZ ` abZcc d � �Zf/�ZccfWZ ^ZcX�fa�Z� h zO �N-P2jI �M2jIO klI Q IM+I+I mno1,pIqqI -r+ p+IlJtIqqlPI HIylIMNOPIO plJ~NtlI+t . 4+2OJ-,+Q lI+IO klI plI JlOOos,qqIO 1,pIqqI lO +Iq2tl,O2qI 1,pIqqI .
] �/�Z/ � Zf/� fZc Xc/ b�Zf/�ZccfWZ � Z� fZ�U�W d
�lI-I+2Ot u ��2QI � �p+IJJI�H2NtIlq u �HIyIlLMONOP�
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*+,pN~t u ��2QI � |I+~2N-JK+IlJ�qlI-I+t u ��lI-I+2Ot � H2NtIlq � * +,pN~t � *+IlJ�
v+IQpJLMqrJJIq uqlI-I+t .�lI-I+2Ot

→
�lI-I+2Ot .�2QIqlI-I+t .*+,pN~t

→
*+,pN~t .�2QIqlI-I+t .H2NtIlq

→
H2NtIlq .HIyIlLMONOP

�Zf�Z/ � Zf/� fZc \VU��� fa�XcZ TY�
�WfW�Zf�h d
�ILtN+I+ u ��2QI � �pp+IJJ�
�,N+JI u ��2QI � �,N+JI�,�ktNpIOt u ��2QI � �pp+IJJI � ktNpIOt�,�+I2pJ u ��ILtN+I+ � �,N+JI�,�2ttIOpJ u �ktNpIOt�, � �,N+JI�,�
] f� V���U�W Zf�Z/ �U/
�� cf	�Z� ]�� f�
�/���/ d
� lI-I+2Ot u ��2QI � �p+IJJI�H2NtIlq u �HIyIlLMONOP�*+,pN~t u ��2QI � |I+~2N-JK+IlJ�|I+t+2P u �� lI-I+2Ot � H2NtIlq � *+,pN~t�
HIl pI+ �Q JItyNOP pI+ yNJ2ItyqlLMIO HIylIMNOPJt3K IO QNJJ { IwIlqJ pI+ PIJ2QtI kLMqr JJIq pI+nIq2tl,O ������� 2qJ v+IQ pJLMqrJJIq 2N-PIO,QQIO wI+pIO . � qJ �2Nt,Q2tlJLMI� �Q JItyNOP I+PljtJlLM p2Q lt u
qlI-I+t u ��lI-I+2Ot � �lI-I+2Ot � H2NtIlq � * +,pN~t�w l+p

�
PIqlI-I+t �H2NtIlq � � lI-I+2Ot � H2NtIlq � *+,pN~t � *+IlJ�w l+p

�
jIqlI-I+t �*+,{ I~t � �lI-I+2Ot � H2NtIlq � * +,pN~t�

1 2O JlIMt J,-,+t � p2JJ M lI+ { IwIlqJ IlO �tt+ljNt +IpNOp2Ot lJt � 2qJ, PIJt+lLMIO wI+pIO ~2OO . �NJJI+opIQ JlOp 2qqI plIJI HIylIMNOPIO RuOoHIylIMNOPIO yw lJLMIO IlOIQ |I+t+2P NOp �lI-I+2OtIO � H2NotIlqIO jyw . *+,pN~tIO . zO pI+ |,+qIJNOP wN+pI PIyIlPt ��,NOt+3��2Klt2q� � p2JJ lO plIJIQ v2qq plIHIylIMNOP lO plI 2N- pI+ � R�okIltI JtIMIOpI nIq2tl,O �2qJ, ������� � Q lt MlOIlOPIy,PIO wI+pIO ~2OO ./2Q lt I+Pljt JlLM lO plIJIQ v2qq OlLMt slIq OINIJ -r+ plI ������� onIq2tl,O �p2 plI kLMqrJJIq pI+ 2N-pI+ �O�okIltI JtIMIOpIO mOtlt}tJt3K IO � ��� ���� �� � ������ NOp ) ����
 � jI+IltJ lO ������� IOtM2qtIOJlOp� . m lOylP p2J �tt+ljNt ) ���� ~,QQt MlOyN u
|I+t+2P u �� lI-I+2Ot � H2NtIlq � *+,pN~t � *+IlJ�
1 2O I++IlLMt p2JJIqjI +Iq2tl,O2qI 1,pIqq w lI Q lt pI+ N+JK+rOPqlLMIO p+IlJtIqqlPIO HIylIMNOP �plIHIylIMNOP w l+p pN+LM plI �N-O2MQI pI+ v+IQ pJLMqr JJIq K+2~tlJLM lO plIJIqjI nIq2tl,O NQPIJItyt �w lI pI+ yNJ}tyqlLMI mOtlt}tJt3K� .
] f� V���U�W Zf�Z� TWW�ZWX� fa� d
� qJ slI+tI 1xPqlLM~Ilt wN+pI IlOI �PP+IP2tl,O pI+ � qlI-I+t�oHIylIMNOP yw lJLMIO IlOIQ �lI-I+2OotIO NOp IlOIQ H2NtIlq yN IlOIQ PIPIj IOIO *+IlJ j IJK+, LMIO . � lI+-r+ I+M}qt Q 2O plI -, qPIOpIOnIq2tl,OIO u
� lI-I+2Ot u ��2QI � �p+IJJI�H2NtIlq u �HIyIlLMONOP�*+,pN~t u ��2QI � |I+~2N-JK+IlJ�qlI-I+t u ��lI-I+2Ot � H2NtIlq � * +IlJ�j IylIMt u �� lI-I+2Ot � H2NtIlq � *+,pN~t�
/ lI ��� ��� �onIq2tl,O rjI+OlQQt p2jIl plI �tt+ljNtI � ��� ���� � NOp � ������ 2qJ v+IQ pJLM qrJJIq yN+nI-I+IOylI+NOP 2N- IlOIO m lOt+2P lO ���� ���. 0 lLMtlP lJt MlI+ � p2JJ Q 2O IlOI 2OpI+I +I-I+IOtlIqqIzOtIP+lt}tJj IplOPNOP 2qJ jIl pI+ 1,pIqqlI+NOP 2qJ p+IlJtIqqlPI nIq2tl,O I+M}qt � O}Q qlLM
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jIylIMt .��lI-I+2Ot �H2NtIlq�
→
qlI-I+t �� lI-I+2Ot �H2NtIlq�j IylIMt .* +,pN~t

→
*+,pN~t .�2QI


