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To cite this version:
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E<F�H�I�J�KoLMNPORQmSAT�V�X�I;Z!J\[	]M_"Z!J�`�a/b�cmd&N�efS*g<i<j�k@SRd4 ¡z�¢�¢�£�¤�¥¦e§I�¨�a�_�b�crZ©K�b�a�Jfa�ªoq"J�ª¡a�_"¨mZ©K^b�a/J
ª�_"a/¨«}�s!b�I!J;K¡b�ª�b�shefa�u�b�I�c�¥�q�Jmg:a9crI2_¦L|b�J;K^¬8Z2J\®Qmb�¯�J�Z@j<a\°Mcra8 	N</c�¥ ¤"t�±�²�³�´�µ�¶�·�¸�´�¶�²�³�¹�º�µ�²�»
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1 Introduction 
j�É�I�¨mb�s�Z!HË¨ma�u�b�I�cÌÉ�Z2u�IÎÍ�I�I�J«°,c"I!�b�JÏK^I!Z!s¿É�b�J�¯Ðc"bwK�°�Z�K¡b�a�J�cYc"b�J�s�IÑK¡É�ICH�Z©K^IÒÆ¿Ç/Ó�¢�Ô�c

 �}�H�Z2Í�Z©°�¯�É@VÌkÕZ©K^s2É\t¦Æ¿Ç/Ó�Ö�¤PZ2J\®É�°�¯�IRI�ª¡ª¡a�_�K"c�×�I2_"IR�a�J�IGK¡amÅ�_^a/;°�s�Ih¨ma�_"IRZ2J\®¨ma�_"IR¨ma�u�b�I�c�¥�Ê¦É�I
°Mc"IØa�ª@c�°�s!É�¨ma�u�b�I�c@É�Z�cUI2u�a/H�u�I!�Z!J�p�b�u�I2_vc"b�ª�b�I!Ù;°�_"b�J�¯ÚK¡É�I�c"I!s!a�J�ÚÅ�Z2_�Kha�ª<K¡É�I8z�¢;K¡É�s�I�J�K�°�_�y
 	L|I2Û��Z2ÜØVÎd6Ioe§Z2_"x!s!É�Z!H�t¦c¡°/Í�¨mbwK�K^I��¤�¥�e§a\u\b�I�c�K^aÝÅ�_^I2Å�Z2_"ImH�Z2Í�a�_"Z©K	a�_�y�×�a�_^Û~É\Z©u�IoÍ�I�I!J8Å�_"a�Å\a9crI!
K¡a c�K�°��I2J;K"cÞ �g�a\°��Z�tßÆ¿Ç�£�à�¤v¥ád6Z�K^I©_"tÌ¨ma�u�b�I;cÞa/ªâI©ã�Å�I2_"b�¨�I!J�K"c«É�Z2u�I�Í�I�I!JäÅ�_"a�;°�s!I!äª¡a�_
�I!¨ma�J�c�K¡_"Z�K¡b�a�J/c<b�J~crI�u�I2_"Z!HM�a/¨�Z�b�J�c1a�ªPs!É�I!¨Õb	c¡K¡_�yÕ �X¿Z!s!a�Í�crI!J�I�KPZ!H�¥�t/z�¢�¢�z8Z!J\®_"I!ª^I2_"I2J�s!I�c�É�I2_"I!b�J�¤�¥
q�JÙ¨ma�c�KUs�Z;c"I�c"t*c¡K�°��I2J;K"cUÉ�Z!åK^a�×mZ�K^s2Éæa�J\Iç¨�a�u�b�IçÅ�_rI;c"s2_"b�Í�I�æÍ�ypK¡É�IÝK^I!Z!s2É\I2_�¥&èéI��I�s�b��I!åK^a
Å�_"a�u�b��IËc�K�°��I¿J;K"cm×mbwK¡ÉéZ�Í�Z!J�Ûáa/ªm¨ma�u�b�I�c8Z!J�ËK^aBH�I©K@K¡É\I�¨ês!É\a9crIçK¡É�I�¨�a�u�b�I! ëc�¤mK¡É�I2yéJ�I!I�/I!
Z!s!s�a�_"�b�J�¯ÝK^a�ZRK^Z;c�Û�K¡É\I�yØÉ\Z!�K^a~Z!s�s!a�¨UÅ/H�b	c"É�¥�Ê&É�Io°,c"Ima�ª<c�°�s!ÉØZ@Í�Z!J�Û�b�c�K¡É\I®Z!b�¨«a/ª&K¡É�I@Å�_"I;crI!J;K
_"I;crI!Z2_"s!ÉmZ¿J�oK¡É�IRª¡Z!s©K^a�_�c&b�J�ª¡H�°�I!J�s!b�J�¯8c�K�°��I¿J;K"c�Ô�s!É�a/b�s!I;c¦a�ª,s!É�I!¨�b�s!Z!H�¨ma�u�b�I�cPZ2_"IRZ¿J�Z!H�y�cvI!�¥

efZ2y�I¿_GÉ\Z�c*c"É�a�×mJmK¡É�Z©K<c¡K�°��I2J;K"cP×mÉ�a~H�b�c�K^I!JmK^a~ ¡a�_6_�I!Z��¤<I2ã�Å�H�Z!J\Z©K�b�a�J�c�K¡É�Z©K6Z2_rIoÅ�_"I;crI�J�K^I!
c"a�H�I!H�yìZ�c&×ma�_"/c6Z2_"I*°�J�Z�Í�H�I*K¡a�_rI2¨mI!¨@Í�I2_�¨ma�c�K|a�ªíK¡É�IRÛ�I2yÕb�/I�Z;c6Z�J\�K¡É\I�yìI2ã�Å�I¿_ëb�I�J�s�Io�b�ª�ª�b�s©°�HwK�b�I�c
b�Jå°Mc"b�J�¯å×�É�Z©K*×�Z;cAÅ�_"I;crI�J�K^I!çK	aËc^a�H�u�IØJ�I2×ÞÅ�_"a�Í�H�I!¨ÝcU 	eîZ2y�I2_"toÆ¿Ç�Ç�£�toÆ¿Ç�Ç�Ç�¤�¥íkmZ�u�b�J�¯åK^I©ã�KAZ2J�
c�Å�a�Û�I2J�×�a�_rÝÅ�_"a�;°�s!I;c�ZmH�Z2_�¯�I®¨@°�HwK^b�¨ÕI!�b�ZÕI!ª�ª^I!s©K�a�JØ�I!I2ÅïH�I�Z2_^J�b�J�¯�t�×mÉ�b�s!É�É�Z;c�Í�I!I!J8K^I;c�K^I!Øa�J
Å�_"a�Í�H�I!¨Cc"a�H�u�b�J�¯mK¡_"Z2J/c"ª^I2_�¥\Ê¦É�b�c1I!ª�ª^I!s©K¦s!Z2J®Í�Iob�J;K^I2_^Å/_"I�K^I!�Í�y@K¡É\Ios�a�¯�J�bwK^b�u�I:K¡É\I!a�_�yÕa/ª&¨@°�HwK�b�¨ÕI!�b�Z
H�I!Z2_"J�b�J�¯�tí×@É�b�s!É�c¡K^Z©K^I;c<K¡É�Z©K<¨A°�HwK^b�¨ÕI!�b�Z8s!Z�°McvI�H�I�Z2_"J�I2_�c<K^a~°Mc"I@Í�a�K¡ÉÝu�b�c�°9Z!HPZ!J�~u�I2_�Í�Z�HPs!É\Z�J�J\I!H�c
Z2J\®J�a�K9a�J�H�y�a�J�IRa�ª�K¡É�I;crIRs�É\Z!J�J�I!H�c�¥

2 Research questions 
Ê¦É�b�cçs!a�J�K¡_�b�Í�°�K^b�a�JWK¡_�b�I�c~K^aYZ2J/c¡×mI2_ØK¡aáK�×UaYð;°�I;c�K¡b�a�J�c¿ÈA �b�¤~k�a\×ñs2É\I�¨Õb�s!Z!H®¨�a�u�b�I\cçZ2_"I

s2É\a9crI�JÚÍ�yBc¡K�°��I2J;K"cmb�J;K^I¿_"Z!s©K¡b�J�¯�×�bwK¡ÉÙZÝK^Z�c�Û�òØ rb�b�¤@kma�×ó�b�ª¡ª�b�s©°�HwKUb	cmb�K*K¡aÙ¨mI!¨ma�_"b�ô�I�s!a�J�s!I2Å�K�°�Z!H
b�J/ª¡a�_"¨mZ©K^b�a�Jåª�_ra/¨õc¡°�s!Éå¨�a�u�b�I;cvò�ÊlÉ\I8Z!J�c�×�I2_�c*K^a~K�É\I�c"I8ð;°�I;c¡K�b�a�J�cAZ2_rI®K¡açÍ�I�Å�_"I;crI�J�K^I!åb�J~K¡É�_"I!I
c�K^I¿Å�c¿È� �b�¤*K¡É�I8�I;cvs2_"b�Å�K^b�a�JÚa�ª1K¡É\I�_"I;cvI!Z¿_"s!É~K¡a�a�HP �Z8É�y�Å�I2_"¨ma�u�b�I2¤rtl �b�b�¤*K¡É�I8b�J;K^I2_rZ!s©K¡b�a�JÚa/ªRc�K�°��I¿J;K"c
�I!Z!H�b�J�¯~×mbwK^É�Z�É�y\Å�I¿_ë¨�a\u�b�I�Z!J\åZ8c"I2_"b�I;cAa�ª<ð;°�I�c�K^b�a�J�c"t&Z2J\� �b�b�b�¤GK¡É\I�¨�I!¨ma�_"b�ô�Z©K^b�a�Jïa/ª<s�a�J\s!I2Å�K"c
ª�_"a/¨Y¨ma�u�b�I;c¦Z�ª�K^I¿_�c"I©u�I�J��Z�y�c�¥
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3 Description of the hypermovie 
#%$�&�')("*,+.-�/�'0/�1�2,3�'!+546+.7�/�1"*98;:<2=8?>,',2!@�+�&A8B'!@08	+C("'�&�("'A1D')3A8E2GF�2!3IHJ+5KL*,+�-�/�'M1�N!+.3�3<'MN=8B'!@

F�$O4�/�3�HP1�Q�RS:�'UTV1"'I1W+.KV8;:�/�1L3�'X+54�+�75/�1"*YN!2!30F�'U8;("2!NX'!@0/�3O2%1"'X2)("N!:Z'[3�75/�3�'\2I1L]\+�+.7�4�'�^ 2!3<@_2!4�>,2)$V1
1�8B2`3�@0K;+�(S/�3A8B')(D2!N=8;/�-�'a*,+I-�/�'I1?b"1"'!'aK;+.(?'�c�2!*%&�4�'edf'!4�g�')(?'h8i2)4�Q�j�k�l�lIm�n�Q

op'qN)("'!2�8B'!@r8�>s+t>,2=$�1_K;+�(_3<2)-�/�7�2�8�/�3I7
/�3u+<T�(s:I$I&�'`(v*w+.-�/�'xb	yz/�7IT�("'|{�n�Q?}a3�'x/�1GF�2A1D'!@
+�3~208;(D'!'C@I/62)7�("2!*�>w/�8�:x8;:�("'!'O:�'M2!@�')(h1sb�2XN[/6@�1Dj
F�2I1D'A1"ju2!N!/�@��BF.2I1"'�&�2!/�(h1�n��r'!2!N!:�:<'!2!@�')(�*Z2X$
+�&�')3G8;+O1"'=-.')("2!4�1;T5F.��:�'!2!@�')(�1?2!3�@_'X2!N!:,+5KP8;:�'!*
*Z2)$�+�&�')308B+C1D'=-�')(D2[4P8B/�8;4�'A1�+�K?*,+.-�/�'I1�b	�i')H�@�2)�
��� '0du2`("�!N!:�2!4�j�k�l�l���2)n�QP�%N=8;/�-�2=8;/6+.3J+5K�2%8;/�8�46'
4�'!2!@P1%8;+�2x*,+I-�/�'!�;&�2)7�'C>,/�8B:u2JF�T�8�8;+�3u+.3�8;:�'
4�'!K�8�2!3�@�2�4�/�1�8�+�K�>w+.(D@51q+.3�8;:<'�(B/�75:M8�Q%RS:�'
FIT�8�8	+.3�N!2)3�2!N=8B/6-.2=8B'~2~*w+.-�/�'~2!3�@|8;:�'~4�/�1�8Z+�K
>w+.("@51 N`+.3�1"/	1;8"1 +�3 N[:<'!*_/�N!2!4 NX+.3<N!')&I8"1
'=c�8;("2!N=8B'!@�K�(D+5*�8;:�'p3�2)(B("2=8;/�+�3�+5K_8;:<'�*,+�-�/�'�Q
RS:�'91D'ANX+.3<@�&�+�1�1"/6F�/�4�/�8;$�+�K|3<2X-�/�7�2=8B/�+�39Tz1"'A1
8;:�'M1"'tN!:�'!*_/�N!2!4sN!+�3�N!')&I8"1Z8;:�2=8ZK;+�(�*�2f4�/�1�8�+.K
4�/�3�HP1�Q<�E2!N!:O+�K�8;:�'I1D'%N!+�3�N!')&I8�T�2!4V4�/�3�HV1�4�'!2!@51 8B+
2¡3<'=> &�2)7�'¢>,/�8;:£2�4�/�1;8¤+.K¥*,+�-�/�'M198;:<'
3�2`(�("2=8;/�+�3P1?+�KP>,:�/�N[:wN!+.3M8B2)/�3G8;:�/�1?N!+�3�N!'`&I8�Q

¦I§�¨=©`ª�«E¬�L®�«D¯Xª�«�°	«"±�²�³�²�§�´�±L´hµ�²�¶X«·²�¸i´¹¸i³"ºM°5´=µ
±`³�»!§�¨)³"²�§�±!¨S²�¶!«V¶�º�¯!«"ª�¼�´"»!§�«`½�¾�«�µ�²Aµ�ª�´�¼x²�¶!«·²�ª�«"«�¿�§�³�¨�ª�³h¼EÀ

ª�§�¨�¶)²Xµ�ª�´�¼�Á"´�±!Á"«�¯)²�©!³�¾!¾�§�±)Â[°DÃ

R¹:<'��Im¥+�3�'�8;+Ä8;:�("'!'p*0/�3IT�8B'�4�+�3I7¥*,+I-�/�'I1t+�KC8;:�'�F.2!3IHÅ>w')("'�:<+5*,'�*,2!@�'�2!K�8B')(r2
N!+�3�N!'`&I8�T�2[4�2)3�2!4�$�1h/�1E+.KSF�+I8;:C1;8�T�@�')3A8"1�Æ�N=T�(B(�/�N=T�4�TP*¤2!3�@C1;8�T�@�')3A8"1�Æ�N!+�3�NX')&I8�/6+.3�1�Q�R¹:<')$�2)("',1":�+�(	8z8;+
F�'a&�')("NX'[/�-�'!@Z2I1L2\+�3�'a&5/�'!N!'UT�3�/�8SF�'A1;8L1;8�T�@I/�'X@_/�3�2w1"/�3�7�4�'w1D'<1�1"/�+53Zb�Ç�2)&V1"/V'=8¹2[4ÈQ�j�k�l�l5ÉMn�QIRS:�')$ZNX2A3
N!+�3A8B2)/�3G8;:<'e-�/�@�'!+_+�Kz2aN):�'!*_/�N!2!4�')c�&�')("/�*Z'[3M8Bj52`3,2)3�/�*Z2=8B/�+�3�j�N!+�*0*Z'!3A8B2`(v/6'A1?2)F�+IT�8z@�2h8B2!j5'h8BNMQ

du+I-�/�'A1�>,')(D'ÊN)(D'!2=8B'!@Ë>,/�8;:Ì2ÊNX2)("'!K�TP4�("'!4�2�8�/�+�3¡F.'=8�>w'!')3�3<2)(�("2�8�/�+�351Í2!3�@Î&5/�N=8�T�(D'A1"j
("'A1B&�'!N=8;/�3I7�2A1L*%T�N!:Z2A1S&�+P1h1"/�F�4�'Udu2)$.')(`Æ	1WK;+<T�(?N!+�3�@�/�8;/�+�351Wb){`Ï5Ð�ÏIn`Ñ[8	+wF.'Ò:<'[4�&�K	T�4�b){�n�8;:�'e8B'=c�8S*%TV1�8
@�'A1DN)("/6F�'s20NX2=TV1�'!��2)3<@���'!K�KB'MN=8�1�$P1;8B'!*���b�k�n?8;:�'%/�4�46Tz1�8;(D2�8;/�+�351�*GTz1�8?("'X2A1"+�3�2)F�4�$�@�')&�/�N�8S8;:�'_1�$P1;8B'[*Y+.(
&�("+�N!'A1�1LT�3�@�')(�N!+�351"/�@�')("2�8;/�+.3P��b��In�2)&�&�("+�&I(�/62=8B',+<T�8BN)+I*Z'0*Z'!2M1�T�("'I1�*GT�1;8 F.'_1"'!4�'!N=8B'!@5��2[3<@Cb;m�n 8;:�'
4�'!2)("3�'`(h1?*wTV1;8VF�'a/�3<')c�&�')("/�'!3�N!'!@G>,/�8�:%(D'A1�&�'!N�8P8;+G8;:�'L8B2)(�7�'h8B'!@%N!+�3A8B'`3A8z@�+.*,2!/�3VQ

R¹:<'C*,+.-�/�'A1a>w')("'�N)("'!2�8B'!@�TV1"/�3�7Ó8;:<'C*Z2!/�3qH5/�3�@51s+�Ka&5/�N=8�T�("'x1�8�$<4�'A1`ÑSb�/�nG-�/�@�'!+�j¹>s:�/�N!:q/�1
2)&�&�("+�&I(B/�2�8B'ÒK;+�(L@�'M1"N)("/�F�/�3�7�'X-.'!3A8"1�1�T�N!:Z2I1LN!:<'[*Z/�NA2!4V'�c�&�')("/�*Z'!3A8"1���b�/�/�nW2[3�/�*Z2=8�/6+.3<j�*\T�N[:�2!@�2)&I8B'!@
K;+�(0*w+54�'!N=T�4�2)(,@�/�1�&�4�2)$���b�/�/�/�n_1"4�/�@�'Ó1":<+<>�>s:�'[3r@�2=8B2x+I(%&�:<+A8;+P1,2)(D'�8	+rF.'xN!+�*0*Z'!3A8B'X@PQi�z/�N�8�T�("'A1
>w')("'u@�'A1"/�753<'!@�2A1x(D')&�("'A1D'[3M8B2=8;/�+�3�2!4,b�'�QÔ7VQ�&5/�N=8�T�("'M1Ó1;T�N!:�2A1�2[3Õ')c�&�')("/�*Z'[3M8_8;:<2=8x1D'!'!*�1�8B+�F�'
@�'A1DN)("/6F�'X@ÄF�$�8;:�'p3�2)(�(D2=8;/�+�3In"jZ+.(�7�2`3�/�1�2=8;/�+�3�2!4_bB'IQ7VQG&�/�N=8�T�("'A1x8;:<2=8J&�(�+I-�/�@�'p2|T�1D'[K�T�4x1�8;(;T�N�8�T�("2!4
K�("2!*Z')>,+�(�H�K;+.(�'=c.2[*,&�4�'0/�3�8;:<',N!2I1"',+.KS8B2=F�4�'I1�+5KW@52=8B2`nU2`3�@C/�3A8B'`(�&�("'h8B2�8;/�+�3�2!4P>,:�'!3�b�'IQ7VQ5&�/�N=8�T�("'M1
8;:�2�8~:<'!4�&Ö8B+�N)4�2`(v/�K�$¤2�@�/�K�K�/�N=T�4�8t3<2)(�("2=8B/�+�3Inu/�3 � '=-�/�3VÆ�1~8B'`(v*,/�3�+�4�+.7�$¤K�/�(h1;8�TV1"'!@Å8B+�@�'M1"N)(�/�F�'
1�8	+.(;$IF�+�+�H�/�4�4�TV1�8;(D2=8;/�+�3�b � 'X-�/�3<jC{`Ï5ÐV{A�sÇ�2)("3�')$ �×� ')-�/�3�j\k�l�lIk�n�QaRS:�'~8�>,+Õ+A8;:�')(xK�T�3�N�8;/�+.3P1J+5K
&�/�N=8�T�("'�ÑV@�'!N!+I(D2�8;/�+�3�2!4Sb�&�/�N=8�T�("'A1\1"/�*,&54�$J@5'!NX+.("2h8B'G8;:�'O1"N)("'X'[3<j·F�'!2`(v/�3�7�4�/�8�8B4�'_+�(U3<+C("')4�2�8�/�+�3P1":�/�&C8;+
8;:�'U3<2)(�("2�8;/�+.3�n?2!3�@G8;("2)3�1"K;+.("*,2=8B/�+�3�2!4�b�&5/6N=8�T�("'A1�8;:<2=8z&I("+I-�/�@�'a*,3�'!*,+53�/�Na2!/�@�1Bn?@�+03�+A8·2)&�&�'!2)(S/�3,+IT�(
*,+.-�/�'A1�Q
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4 Working with the hypermovie 
R¹:�/�1S&�2`(�8z&I("'A1D')3A8"1¹2UK�/�(h1;8S'�c�&�')("/�*Z'[3M8S/�3%("'!4�2�8�/�+�3G8	+sF.+<8;:s("'A1"'X2)("N):��AT�'M1�8B/�+.3�1�Q

�����
 �
	�����������������

R¹:<'�*w'=8;:�+�@C8;+�N!+�4�4�'!N�8a@�2h8B2O2)3<@J8;:<'0>,2)$�8;+q2)3�2!4�$V1"'08;:<'[*�2`("'O@�'=8B2!/�4�'X@�:�'`("'IQV�G4�8;:<+<T�7�:
8;:�'U:I$<&�')("*,+I-�/�'a/�1?2U3�'=> ("'A1"'X2)("N!:G8;+�+�4�j�&�("+I-�')3,*,'=8;:<+5@51z>,')(D'eTV1"'!@,/�3w+<T�(V>s+.(�H�Q

4.1.1 Collecting data 
��1"'`(v/�'A1�+�KLN!+�3�NM')&I8E+I(�/�'!3M8B'!@C+�&�')3��AT�'A1;8�/6+.3P1�("'!4�2=8;/�-�'G8B+x2XN[/6@51�2[3<@�F�2A1D'<1�2!3<@C2!3J2!N!N!'I1�1

8;+08;:<'G:I$�&�'`(v*w+.-�/�'Ò>,'`("'G7�/6-�'!3,8B+�1"/�cO&�2!/�(h1E+5KL1�8�T�@�')3M8"1 >,:<+�>w')("'a-�/�@�'X+�("'XN!+.(D@�'!@PQA�E2!N):_&�2!/�(E+�K
1�8�T�@�'`3A8"1�&�("+�@AT�N!'!@�2%:�2[3<@�+<T�8 8;:<2=8?>,2A1�NX+54�4�'XN=8B'!@PQPRS:�',+�3�'_:<+<T�(�@�/�1"N=Tz1h1"/6+53P1�+5KS8�>,+C&�2!/�(�1L>Z')("'
8;("2)3�1"N)("/�F�'X@t2[3<@~2!3�2!4�$�g�'!@PQSRS:�'x')c<&�')("/�*Z'!3A8U>w2A1wNA+�3�@AT�N�8B'!@f1D'=-�')("2!4�*,+53M8;:51,2!K�8B')(a8;:�'x1�8�T�@�'`3A8"1
:�2X@s8;:<'!/�(S("')7IT�4�2)(?N!+IT�(h1"'A1i+�3,2!N!/�@51?2!3�@%F�2A1D'I1�Q

�01BH5/�3�7��AT�'A1;8�/�+�351S8	+�1�8�T�@�'`3A8"1�>w2A1�>w2)$%8B+0:<2=-�'e8;:�'!*Ö/�3A8B'`("2!N=8B/�3I7Z2!3�@G8;:�')(D'[K;+�("'a4�'!@G8B+s8;:<'
("'!NX+.("@�'X@�@I/�1DN=T�1�1"/�+53�>w'|:�2!@Õ')c�&�'!N=8B'X@�K;+�(x@�2=8B2u2�3�2!4�$�1"/	1�Q���8Z>,2A1J2!4�1D+�2r>w2)$�8B+�:<2X-.'r8;:<'A*
>w2=8BN):�/�3I7%8;:�'a*,+.-�/�'A1S>,/�8;:Z2!3,2!N=8B/�-�'a("+�4�'ab�]\+<T�(�7�')$<j {`Ï�Ï5ÐMn�QM��KB'=>��AT�'<1;8;/�+�3P1?2)("'U7�/�-�'[3,F�'!4�+I>�2I1
'=c.2[*,&�4�'<1�>,/�8B:C8;:�'_("'M1�T�4�8"1�QzR¹:<')$~:<2)-�'_3�+���>,:I$P1 �C3<+.(���>,:�2�8"1!�O("'!4�2=8B/�+�3P1U8;+C8;:<'�*,+I-�/�'I1�QzR¹:<'[$
>w+<T�4�@~:<2)-�'�&�("+I-�+�H�'!@q2)3t/�3A8B')(�(D+.7�2h8;/�-�'x'!4�2)F�+�("2�8;/6+.3q+5K�8;:�'x*Z'!2!3�/�3�7r+5Ke8;:<'x*,+<-�/�'xbBÇe2`(v3<')$ �
� ')-�/�3�jSk�l�lIk�n"ji>s:�/�N!:C>,2I1a3<+<8�/�3A8B'`3�@�'!@PQ"��3P1�8B'X2!@�j#�!T�'A1�8;/6+.3P1U>w')("'O+�&�')3�K;+�(%1�8�T�@�')3M8"1e8	+Ó&�(B+5N!'M1h1
/�35K;+�("*,2=8B/�+�3,+.KP8;:<'Ò*,+I-�/�'I1�Q

4.1.2 Analyzing data R¹:<'%K�/�(h1;8W2)3�2!4�$�1"/�1�+.K?@�2=8B2sN!+.3�1"/�1�8B'!@O+�K K;/�3�@./�3�7O("'!4�2�8;/�+5351LF.'=8�>w'!'!308;:�'sN):�+5/6NA's+.K?2%*,+.-�/�'
2)3<@�1;8�T�@�')3A8"1�Æ�2!N�8�/�-�/�8B/�'I1�Q"$I8�T�@�')3A8"1�Æ�N`:�+5/�NX'<1?>,'`("'%N!2)8B')7<+.(�/�gM'!@O2I1`Ñ�bD/�n�N!:�+�/�NX'%+.K?2%*,+�-�/�'a8;:�2=8?:<2A@
2!4�("'!2X@<$OF�'!'!3,>Z2=8BN):<'!@C2�8L4�'X2<1;8W+.3<N!'A��bD/�/�n�N!:�+�/�NM'%+5KW2w*w+.-�/�'G&�("'A1�N)("/�F�'X@�F�$_8;:<'s8B2M1�H�jVb�/�/�/�n�N!:�+5/�NM'
+�K�2a*,+I-�/�' >,/�8;:,2w1;T�("K;2!NM'ÒK;'M2=8�T�("'M��b�/�-�n?N):<+5/�NM'a+�K�2a*,+.-�/�'aK;+.(?2U(D'[K;+�(�*GT�4�2=8B/�+.3w+.KP8;:�'��AT�'A1;8�/�+�3,+5K
8;:�'L8B2A1�H�j�+�(�K;+�(?2U3�'�>%�AT�'A1;8;/�+.3�Q

op'ZN!+�3P1"/�@5'`("'!@�8;:<2=8U1;8�T�@�')3A8"1 N):<+�1D'_20*w+<-�/�'_K�("+5* 2�1;T�(�K�2XN!'_K;'M2=8�T�("'w>s:�'`3�8;:<')("'w>w2A1 2=8
4�'!2I1�8W+�3�',N!+�*,*,+53_>w+.("@O/�3_8;:�'��AT�'A1;8�/�+�3�2!3�@C/�3_8;:�'G8;/�8;4�',+.KW20*w+<-�/�'IQ'&_1"/�3�7�1�T�("K�2XN!'0KB'!2=8�T�("'M1 8;+
1"+�4�-�'|&�("+IF�4�'!*O1~/�1�2pN!4�2A1�1"/�N�3�+I-�/�NX'A1`Æ0F�'!:�2)-�/�+IT�(CT�3�4�/�H�'�')c<&�')(�8"1C>w:�+�7�(�+IT�&�8;:<'[* F�$Õ8;:�'[/�(
T�3�@�'`(v4�$�/�3�7�&�(v/�3<N[/�&�4�'<1xF.2I1"'!@�+�3�4�2=>O1�+�KO&�:I$P1�/�NM1qb�]G+IT�(B7�'X$<jx{`Ï�Ï5ÐMn�Q)(Z+<-</�NX'A1�+5K�8B'`3�Tz1"'f8;:�'
1�T�("K;2!NX'�KB'!2=8�T�(D'A1�bv1;T�N!:�2I1�N!+�4�+<T�(Djw*w+<8;/�+�3�j,4�2)F�'!4	1�j,'=8BNMQnx+�K_8;:�'�@./�1�&�4�2)$P1x8B+�8�(;$�8B+�FIT�/�4�@�2A3
T�3�@�'`(h1�8B2)3<@./�3�7Z+�K�N!:<'[*Z/�N!2!45&�:�'!3�+�*,'!3�2ab+*s+�gM*_2Xj.k�l�l��In�Q

R '!4�4�/�3�7x2)&�2`(�8S8;:�'G(D'[K;+�(�*GT�4�2=8B/�+.3�+�KS8;:�',�AT�'I1�8;/6+.3�2!3�@08;:�'s+5N!N�T�(�(�/�3I7J+.KW2%3�'=>-�AT�'A1�8B/�+�3O/�1
/�*,&�+�(	8B2`3A8s2A1.�AT�'A1�8;/�+�351s7�'!3�')("2�8B'!@ÓF�$u1�8�T�@�')3M8"1G8;("2`N!'x2)3r2!N=8B/�-�'�8;:�/�3IH�/�3�7u2!3�@t2�F.'=8�8B')(%4�'X2)(�3�/�357
b	#w2)(�8;*_2!3<j¹{`Ï�ÏIm�n�Q

���0/
 12	4365)����3�7�8)�9�;:<3>=?5�3>3@:A��8

�01E')c�&�'MN=8B'!@�j�1�8�T�@�'`3A8"1�NX+<T�4�@O3�+I8W2)3�1�>Z')(?8;:�',�AT�'I1�8B/�+.3�1 >,/�8�:<+<T�8S>w2�8BN`:�/�3�7x*,+.-�/�'A1�Q�R :�'!$
>w2=8BN):�'X@�*,+.-�/�'A1O8;:<2=8,>,')(D'~&�("'A1"N`(v/�F�'!@p2I1_>Z'!4�4,2I1�+I8;:�')(�1�Q�R¹:<'f3MTP*%F�')(h1J+�KO*,+.-�/�'A1�/�3�'!2XNA:
N!2=8B'`7�+�(�$,2`("'U75/�-.'[3,/�3G8B2=F�4�'_{MQ



�

�������	��
������
 ��������
 �����	��������
�����������������
������
 ��
 �! ��� "���

���������	�
��� � ����������	������������������ �!�
" � ���#� � �!$%��&��� ���'�

�#� � �(�)�	��(�'����� � �
� �	�*� � �&�%+!�����!�)�
� � �%�,�.-����	�/���!�)�

02143 k m 5 k
671!8 É m m {
��������+ 5,b�k�m)9�n Ðsb�kPÐ:9�n {�{�b��5Ð:9�n �,b){`l�9�n
R 2�F�4�'_{2; (%T�*wF.')(?+�K�*,+.-�/�'A1¹N[:<+�1D')3%F�$O1�8�T�@�'`3A8"1�Æ�&�2!/�(��=<�yJ2)3�@Gd><�?p/�3,'M2!N!:,N!2�8B')7�+I(�$�Q
$I8�T�@�')3A8"1E@I/�@C3�+A8S>w2=8BN):�2%*,+.-�/�'%K;+.(�2!3<+A8;:�')(L(D'!2A1"+�308;:<2!3_8;:�+P1"'%+�K?+<T�(EN!2=8B')7<+.(�/6'<1�QIyV("+5*

RS:��)-�'!3�+I8�Æ�1t&�+./�3M8t+�KÓ-�/�'=> b){`Ï�Ï5ÐMn"j�2)3¤2!N=8B/�+�3¥N!2!3ÖF�'�@�+.3<'�'[/�8�:<')(~8B+�2!NXN!+.*,*,+�@�2=8B'�4�+�N!2A4
N!+�3�@�/�8B/�+.3�1qb�2I1x>,2�8BN):�/�3�7Ö2p&�("'A1"N`(v/�F�'p*,+.-�/�')nq+.(�>,/�8;:�2!3�+<F@�'MN=8;/�-�'pb�+IT�(�+A8;:�')(qN!2�8B')7�+�(�/�'I1�n�Q
op:<2=8B'=-�')(U8;:<'_("'!2A1D+.3P1\+�KL8;:�'ON!:�+5/�NX'O+5K�2�*,+�-�/�'O*Z2)$ÓF.'!jL1�8�T�@�'!3A8"1\@�/�@�3�+I8e>w2h8BN):�2O*,+.-�/�'�F�$
N):<2[3�NX'<��8;:<'%N!:�+5/�NX'Ò>,2I1�/�3�@�/�-P/�@AT�2!4�4�$�<	N!+54�4�'!N=8B/6-.'!4�$�4�'M@0F�$�2Ò8B'!4�'!+�4�+.7�/�N!2!4z3�'!'!@PQI�z("+I-�/�@�/�3�7�*,+.-�/�'I1
2A1?2U(D'A1"+IT�("N!'UK;+�( 1;8�T�@�')3A8"1L1D'!'!*_1�8;:<')("'!K;+.(D'U&�')(	8;/�3<'[3M8�Q

R¹:<'G:�/�75:,&�')(DN!'!3A8B2)7�'\+5KS*,+.-�/�'A1EN!:�+P1"'!3_K�("+�*�1�T�("K;2MN!'GKB'!2=8�T�("'M1L/�1L3<+<8W1�T�(�&�(�/�1"/�3�7�2M1L/�8W:�2I1
K;+�(G4�+�3I7�F�'!'!3xH�3�+I>s3C8;:�2=8�/�8 /�1U8;:<'0>,2)$q3�+I-�/�N!'A1\NM+�351�8;(;T�N�8�*,'!3A8B2!4S("'`&�("'A1"'!3M8B2=8;/�+�351\+5K�&�:I$�1h/�NM2A4
1"/�8�T�2=8;/6+.3P1�b�Ç�:�/S'=8E2!4�Q�je{`Ï5ÐV{!� � 2)(BH5/�3�'=8E2!4�Q�je{`Ï5Ð�lIn�Q�#,+I>,'�-�')("jP8;:�',N!2A1D',+5K¹8;:<',N[:<+5/�N!',+5KW20*w+.-�/�'
:�2X@w&�(D+<F.2XF�4�$,3�+I8VF�'!'!3,@�'M1"N)("/�F�'!@wF.'!K;+.("'�QIRS:�'aK;+54�4�+.>,/�3�7_')c.2[*,&�4�'Ò:<'[4�&P1�8B+%T�3�@�')(�1�8B2)3<@w:<+<>Í1�T�N!:
2�N):�+5/6N!'C*Z2)$t:�2`&�&�'[3q@AT�("/�3�7|1;8�T�@�')3A8"1�Æ�@./�1"N�T�1�1"/�+53P1�QiR¹:<' �AT�'A1;8�/6+.3t1�8�T�@�'`3A8"1\:�2!@x8B+t2)351;>,'`(%/�1XÑ
�MÇ�:�4�+.(B:I$�@I("/�N�2!N!/�@Ö/	1r2!@�@�'!@�8;+¥2Ä1B+�@I/�TP* 2XN!'=8B2=8	'Ä1"+�4�T�8B/�+�3PQG�?c�&�4�2!/�3�>,:I$¥2�-�/�3�')7�2`(|1"*Z'A4�4
2)&�&�'!2`(h1#A �<QVR¹:�'ZN[:<+5/�NM'_+�K 8;:�'O*,+I-�/�'�����K�KB'!N=8e+.K�2!@�@./�3�7�2MN[/�@x+�3�&I#��O/�1%1�T�("KB2!N!'OK;'A2�8�T�("'_@I(�/�-.'A3
/�3�@�'!'!@�jS2A1�8;:�' �AT�'I1�8;/�+�3x@�'M2!4�1e>w/�8�:J2!@�@�/�8B/�+.3J+5K�2XN[/È@Ó1�T�N`:x2I1�8;:�'w8;/�8�4�'Z+5K 8;:<'_*,+<-�/�'IQ5df+.(D'!+<-.')("j
1�8�T�@�'`3A8"1�:�2X@�1B&�'[3M8UÉZ*,/�3ÓÉ�1�')c�&�4�+.("/�3I7u{5�+<8;:<')(�N)+�3�N!'`&I8L4�/�3�HP1eF.'!K;+.("'G8;:<'X$�N!4�/�N)H�'!@�+.3�����K�KB'!N=8
+�KS2!@�@�/�3I7O2XN[/�@Z+.3,&I# �%2)3<@_@AT�("/�3I7,8;:�/	1S8;/�*Z'!jP3�+Z+A8;:�')(WN!+�3�N!')&I8"1z8;:�2=8P8;:<+�1D'a+.KV8;:�'G4�/�3�HV1 :<2!@0F�'X'A3
&IT�8V/�3A8B+G8;:<'a@I/	1DN=TV1�1"/�+53�Q

y $�'X2B<�/�3G8;:<'a2!N!/�@���F�2I1"'U&�2!/�(?b�yx*Z'!3A8;/�+�3�'!@G8;:�'a4�/�3IH �X2MN!/�@�<�F�2I1"'U&�2!/�( �!n
� >s:I$_K;+�(C<P>w2)/�8
y :�'`("'ÒK;+�(C<zN)4�/�N)HZ+�30/�8z+.3<N!'U:�'`("'ab	y�1":�+I>w'!@G8;:�'U4�/�3�H �!("'!4�'X2<1D'a+.KP#ED �!n
� :�'`("'aN!4�+�1D'e8;:�'a4�/�3�H,("'!4�'M2A1D'a+.KP#ED
y 4�'=8�Æ�1S7�+0:<')("'ab	y�*Z'!3A8;/�+�3�'!@G8;:�'a4�/�3IH �`&�("+�&�')(�8;/�'M1?+.Kz2MN!/�@P1!�!n
� /�8V>w2A1�8;:�'aK;/�(�1�8z*,'!3AT
y $�'X2[:
� N!4�/�N`H_+�3G8;:<'Ò*,'!3MT
y :�'`("'Ò/�3,b�y�1":�+I>,'!@G8;:<'Ò4�/�3IH �!2!N!/�@�<�F�2I1D'U&�2[/�(��Xn
� 2!N!/�@�<�F.2<1D'U&�2!/�(?b	�t(D'!2!@Ò8;:<'U4�/�3�H�n
y 4�'=8�Æ�1S7�+0:<')("'B<�8;:�')3G>w'a*,2)$_:<2)-�'e8;:�'U&�2!/�(?b�y�1":�+I>,'!@a8;:�'a4�/�3�H�n
� N):�4�+�(":I$�@I("/�Na2!N!/�@,b	�t(D'!2!@Ò8;:<'��AT�'A1�8;/�+�3,2!3�@,N!4�/�N)H�'!@,+.3\8;:�'a4�/�3�H�n
y 4�+�+.HJ2h8S8;:�'A1D'04�/�3�HF<WN!+�3,@�T�7�2=8B'X@�K;+�("*�b�y~(D'!2!@_8;:�'%4�/�3IH �!Ç�+�3,@DT�7�2�8B'!@�K;+�("*,�!n2<?7�+O/�3

:�2!4�K�' �ATV2=8;/6+.3,b�yx*Z'!3A8B/�+�3�'!@G8;:�'a4�/�3�H �X:�2[4�Ki' �AT�2=8B/�+.3'�Xn
� :�+,3�+G<5>s:�')(D'a@�+s$<+IT,>,2)3M8V8;+%7�+,:�')("'
y �?@I+�3PÆ�8zH�3�+I>�*,2)$%F�'a/�3,N!+�3,@�T�7�2=8B'!@%K;+.(B*�b	y�("'!2!@G8;:<'Ò4�/�3IH �!N!+�3,@�T�7�2=8B'!@,K;+.(�* �!n

$IT�N):�F�'!:�2)-�/�+IT�(C8;+I>,2`("@�N!+�3�N!')&I8"1�8;:�2=8J2`("'|("'!2X@�+.3�4�/�3�HP1q2!3�@�3�')-�')(x("'!4�2�8B'!@�8B+Å2`3I$
&�')(h1D+.3<2!4LH53<+<>w4�'!@I7�'x/�1ZN[4�'!2`(v4�$f2Ó1�T�("KB2!N!'xK�'X2=8�T�("'x+�3�'xb *s+.gM*,2 �IH TV1�1"'!4�4�j%{`Ï�Ï)5In�Q H '!2!@�/�3I7u+�(
*Z'!3A8B/�+.3�/�3�7q{5_4�/�3�HV1S>,/�8B:�/�3�É,*,/�3�ÉO1Wb�+.3<'G')-.')(�$�{AÐZ1W2A1W2[3Z2)-�'`("2)7�')n F.'!K;+.("'\@�'!N!/�@./�3�7,8B+0>,2h8BN):
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+�3�'|K;/�4�* /�1�2!3�+I8;:�')(JN)(�/�8B')("/�2|+�KO/�3�'!K;K�/�N!/�'!3<NX$ +5K�1�T�N):�F.'!:�2)-�/�+IT�(�Q?(Z'X-.')(�8;:<'[4�'A1�1DjÒ8;:�'�1�8�T�@�'`3A8"1
'=c<&54�+�("'!@G8;:<'Ò:I$�&�')("*,+<-�/�'e>,/�8�:,2!3,+IF@�'!N=8B/�-�'IQ�R¹:<')$O@�/�@,3�+I8VK;+54�4�+I>�2U&�("'A1DN)("/�&I8;/�+.3w2[3<@G>,')(D'Ò/�3%8;:�'
8B')4�'X+54�+�75/�NX2[4�RS:��)-�'!3�+A8�Æ�1 46'X-.'!4Pb){`Ï�Ï5ÐMn�Q

H '=>,+�("@I/�3I7�2��AT�'I1�8B/�+�3_/�1�2ÒF.'=8�8B')(S>,2)$%8B+O2`351�>w')(L/�8�Q.�\K�8B')(?("'!2!@�/�3�7_8;:�'��AT�'I1�8;/�+�3��=#w+I>Ö/�1
/�8z&�+P1h1"/�F�4�'e8B+0("')&�("'A1D')3A8V>s:�2=8z:�2`&�&�'[3P1?/�3O1"+�4�T�8B/�+.3\>,:�'!3_1D+5@�/�T�*Ö2!NM'=8B2h8B'U/�1?/�3M8;("+�@AT�N!'!@%/�3G>,2�8B')(�A �
+�3�'�1;8�T�@�')3A8�1;T�7�7�'A1�8B'!@�>s("/�8B/�3�7�2!3�' �AT�2=8B/�+.3<jG>%:�/ÈN):�/�1q+.3<'�+5K_8;:�'u&�+�1�1"/6F�4�'|("')&�(D'<1D'!3A8B2=8;/�+�3P1
/�3�@�'!'!@PQ $.:<',N!+<T�4�@C:<2)-�'%&�("+�&�+�1D'!@C2,@I("2�>%/�3I7J2=8S8;:<'_*,+54�'!N�TP4�2)(�4�')-�'[4z+�(�2=8�8;:<'0*,2MN)("+P1"NX+.&�/�N,+�3�'
FIT�8 1�:�'Z@�'!N!/�@�'!@�8;+x&�(B+.&<+�1D'G8;:�'�1�$<*%F�+54�/�NZ+.3<'_b���+.:�351;8B+.3<'!jU{`Ï�Ï��In�Q�$IT�N):J20(D')K;+.("*GT�4�2=8;/�+�3x+�K 8;:�'
�AT�'A1;8;/�+.3�/	1Z3�+I8w@�'!')&tFIT�8,/�8w4�'!@~8B+r8;:<'ÓNX+.3P1;TP4�8B2�8;/�+�3u+�KÒ8;:<'Ó*,+.-�/�'��X]G'!3<')("2!4a3�+I8B2�8;/6+.3u+5Ks:�2A4�K
' �AT�2=8;/6+.3P1 ��Q#$I8�T�@�')3M8"1UTV1"'X@J8;:<'!/�(aH�3�+I>,4�'!@I7�'08B+C8�("2�351"K;+�("*�8;:<'��AT�'A1�8B/�+�3C8B+ÓK;/�3�@�2O*,+.-�/�'0TP3�4�/�HP'
8;:�')$�@�/�@O/�308;:�'%NX2A1"'I1�+�K�1�T�("K;2!NM'%K;'A2�8�T�("'A1�Q�RS:�'A1D'01�8�T�@�'`3A8"1 8;:<')("'!K;+�("'%2!N=8;/�-.'[4�$�/�3A8B')("2XN=8B'!@0>,/�8;:,8;:�'
�AT�'A1;8;/�+.3�2!3<@�8;(�/6'!@�8B+�N)4�2`(v/�K�$Z8�:<'G&IT�(�&�+P1"'%+�KS("'!2!@�/�357�b�]\+IT�(�7�'=$<jL{`Ï�Ï5ÐMn�Q"$<T�N!:_F.'[:<2)-�/�+<T�(W("')-�'M2!4�1
8;:�'eF.')7�/�3�3�/�3�7Z+.Kz2)3GT�3�@�'`(h1�8B2)3<@./�3�7VQ

�G3Õ/�3A8B')("'M1�8B/�3�7�F�T�8_F�(D+52!@ �AT�'A1�8;/6+.3Õ/�1x:<+<>�*GT�N!:�H�3<+<>,46'!@I7�'|NX2[3�F�'t("'=TV1D'!@�K�("+�* 2
*,+.-�/�'IQ<R¹:<'G3AT�*%F�')(L+�K·8;/�*Z'I1W2Ò7�/�-�'[3Z*,+I-�/�'U>Z2A1S>Z2�8BN):�'!@_/�1W/�3M8B')("'A1;8;/�3I708B+%8;:�/�1?("'A1B&�'AN�8�QIR?2=F�4�'�{
1�:<+<>Z1�8;:�2=8�+�3�'Z'=-�'`(D$JK;+IT�(a*,+<-�/�'I1�>,2I1�>,2=8BN`:�'!@x2)8�46'!2A1�8W8�>%/�NX'IQV}G3�'Z+5K 8;:<'_*,+<-�/�'I1�����K;K�'!N�8�+.K
2!@�@�/�3I7O2MN!/�@O+�3,&I#,�Mj�2[4�8�:<+<T�7�:Z/�8�>w2A1�3�+A8i4�+�3I7�')(¹8;:<2)3Z+<8;:<')(h1Dj.>,2M1¹>w2=8BN):�'X@�1"')-�')(D2[4�8B/�*Z'I1 F�$,8;:�'
�%&�2!/�(h1?+�KS1�8�T�@�')3M8"1�Q

¦I§�¨=©`ª�«��¹��[§�Á�²�©`ª�«�°.µ�ª�´�¼�²�¶!«V¼�´"»!§�«	��
�µ�µÈ«vÁ�²�´�µ�³h¿`¿`§�±!¨?³hÁ"§�¿?´�± ¯���`Ãh¦Mª�´�¼�¾�«�µ�²A²6´Sª�§�¨�¶)²���³��I¯`ª�«�°	«"±�²�³�²�§�´h±�´hµ�²�¶!«i°	«�²
©`¯���������ÁB¶!¾�´hª�¶�º)¿`ª�§�Áz³hÁ"§�¿?³h¿`¿`§Ô²�§�´h±����Á����������)© � �!¾�«h°�§�± ²�¶!«!�!«"³vÂX«"ª����¿�IÁ"¾�´`°�«·©`¯�´�± ²�¶!«"�)© � �!¾�«�°�����«���Á"¾�´`°	«V©)¯E´�±E²�¶!«

¿)«"Á"ª�«"³�°�«�´hµ�²�¶!«·¯������µ#��Á"´�¾�´h©Xª�Á�¶!³"±)¨`«�´hµ�²�¶!«V¯$��§�±)¿`§�Á"³�²�´�ª�§�± ²�¶X«·µ�¾�³�°�ÂMÃ

Ri>w+ÓK;2XN=8B+I(h1\N!2`3�F�'_&�(D+.&<+�1D'!@C8;+�T�3<@�')(h1;8B2)3�@C8;:�'_(D'!2A1"+�3�+5K�/�8"1\4�+I>�*_'!*,+�("/�1"2=8B/�+�3PQzR¹:�'
K�/�(�1;8J+.3<'�/�1�8;:�'�3AT�*%F�')(�+5K�3�+�3�&�')("N!'`&I8;/6F�4�'p')-�'!3A8"1q1�T�N!:�2A1�8;:�'�("'!2)7�'!3M8"1�+�K_8;:�'�N!:�'!*_/�N!2M4
("'!2XN=8;/�+�351L(D'!2!N=8B/�3I7_8B+�7�'�8;:<')(�2)3<@08;:�'G7�2A1?8�("2`351"KB')(�K�("+I*¤2wK;4�2I1�H_8;+�2UF�'!2)H�'`( F�$�*Z'!2!3P1�+�K?2G(�T�F�F�'!(
:�+P1"'�Q.�\4�8;:<+<T�7�:�2[4�4V+5KV8;:�'A1"'%3�+�3,&�')("N!'`&I8�/�F�4�'%')-�'!3A8"1?:�2!@Z2G-�/	1"/�F�4�'%N!+IT�3A8B')(�&�2`(	8¹b�2G4�/ �ATP/�@_2X@�@./�8B/�+P3
K;+�(e8;:�',("'!2!N�8;/�+.3O#ED&%~#wÇ�} ��' ;xyz/�7VQkIF�;�jS2%FIT�F�F�4�/�3I7�@AT�(v/�3�7C8;:�'ZÇe} � 8;(D2)351"K;')( ;,y�/�7VQÔk�@ ;q2,&I#



�

�������	��
������
 ��������
 �����	��������
�����������������
������
 ��
 �! ��� "���

N):<2[3�7P'\K;+.(S8;:�'a("'!2!N�8;/�+.3�Ç�} � %C#w} ' ;Oyz/�7VQk�' ;�jP2!3�@Z2GN!+�4�+IT�(LN`:�2[3�7�'GK;+�(¹8;:<'Ò("'X2!N=8;/�+�3Z+5K·8;:<'Ò&�#
/�3�@./�N!2�8B+.( ;,yV/�7VQk�KVn"ji8;:<'ON!2)&�2MN!/�8;$q+.K @�'!N!+�@./�3�7t2!3�@�&�("+5NX'A1h1"/�3I7�8;:�'A1D'�&�'`("N!')&I8B/�F�4�'O')-�'!3A8"1\/�3x8;:�'
1�8�T�@�'`3A8"1�Æ�>,+�(�H�/�3I7_*Z'!*,+�(�$_*%Tz1�8z:�2)-.'ÒF�'!'!3Z+I-�')("4�+�2!@�'!@,b�Ç�:�2!3�@�4�')( � $<>w'!4�4�'`("j¹{`Ï�Ï�{M��? 2!@�@�'!4�')$�j
{`Ï�ÏIk�n�QVÇL+�351;8;(�T�Nh8;/6-�/�1;8L8;:�'!+�(�$O8B')4�4�1�T�1�8;:�2=8E*,'!2!3�/�3�75K�TP4S4�'!2`(v3�/�3�7x(D' �ATP/�("'I1e8;:<'_4�'!2)("3�'`(e8;+�2!Nh8;/�-�'!4�$
1"'!4�'!N=8w("')4�')-�2!3A8,/�3�K;+�("*,2=8B/�+.3<ja+.(B7�2)3�/�1�'�8;:<'!* /�3M8B+pN!+.:<')("')3M8,("')&�(D'A1"')3M8B2=8;/�+�3�2!3<@�/�3M8B')7�("2=8B'C8;:�'!*
>,/�8;:q+A8;:<')(GH�3<+<>w4�'!@I7�'�b	du2)$�'`("jG{`Ï�Ï �In�QSRS:�'OK;4�+<>¢+�KU3�'=> /�3�K;+.("*Z2=8;/�+�3~K�("+�*�8;:<'�-�/�@�'!+t@./6@Ó3�+I8
2!4�4�+<>Õ8;:�'A1"'%1"'!4�'MN=8;/�+�3P1"j�+.(B7�2)3�/�1"2=8B/�+�3,2!3�@_/�3A8B')7�(D2=8;/�+�3%&�("+�N!'A1h1�'M1�8;:�2=8iN!+IT�4�@0:<2X-�'a4�'!@w8	+_*,'!*,+�(v/�1�'
8;:�'U3<+.3s&�')("N!')&I8;/�F�4�'a')-�'!3A8"1�Q

�G3<+<8;:<')(S/�3A8B')(B&�("'=8B2h8;/�+.3w+.Kz4�+<>�*w'[*w+.("/�1�2=8;/�+�3,*_2)$,F�'U7�/6-.'!30K�(D+5*�8;:�'a@AT�2!4�N!+�@./�3�7w8;:<'!+�(�$�Q
RS:�/	1�8;:�'!+�(�$Ö1;8B2=8B'A1C8;:<2=8O-�/�1;T�2[4�2!3�@�-�')(�F�2!4Z*_2�8B')(�/�2!4	1q2`("'|&�("+�N!'A1�1"'!@Å/�3�@�/�K�K�'`("'!3A8�&�("+�N!'A1�1"/�3�7
1�$P1;8B'!*_1,b�Ç�4�2)(�H � �i2!/�-�/�+�jw{`Ï�Ï�{!�S�i2!/�-P/�+�j%{`Ï5Ð �In�Q��S$�'I1,2!3<@Ó��2)(�1%&�("+�@AT�N!'C&�/�N�8B+.(�/62[4�2!3�@Ó-�'`(�F�2M4
("')&�(D'A1"')3M8B2=8;/�+�3P1S("'A1B&�'!N=8B/�-�'!4�$Z2!3<@02a*,+�("'U*,'M2!3�/�3�75K�T�4P4�'!2)(�3�/�3�7Z+�N!N=T�(h1�>s:�'!3%F�+I8;:%("'`&�("'A1"'`3A8B2=8;/�+�3P1
/�3A8B')(D2!N=8V>,/�8;:%&�("/�+�(SH�3�+I>s4�'X@I7�'ab	du2)$�'`( � du+�("')3<+5jIk�l�lIk�n�Q�RS:�'U3�+�3%&�')(DN!')&I8;/�F�4�'a'X-�'!3M8"1?@./�1�&�4�2)$.'A@
/�3~8;:�'x*,+.-�/�'�8;:<2=8a>w2A1%("'`&�'!2=8B'!@I4�$~>w2=8BN):<'!@~F�$u2!4�4\1�8�T�@�')3M8"1G>w')("'xN!+�*,*Z'[3M8B'!@ÓF�$u2�3�2)(�("2=8;/6+.3�Q
(Z'=-�')(;8;:�'!4�'<1�1"jz+.3�4�$O8;:�'0-�'`(DF.2!4�&�("+�N!'A1�1"/�3�7q1�$P1�8B'!*�>w2A1�2MN=8;/�-�2=8B'!@�2A1L8;:�'ZN!:�'!*_/�N!2!4�(D'!2MN=8;/�+�3P1�2[3�@
7�2A1u8;("2)351"KB')(|>w')("'Ö3<+<8�@I/�(D'!N=8B46$ &�')("N!'`&I8�/�F�4�'Ö2!3�@Ë1�8�T�@�')3M8"1pN!+IT�4�@ 3�+I8tFIT�/�4�@�2!3 /�*Z*_'X@./�2=8B'
("')&�(D'A1"')3M8B2=8;/�+�3,K�("+5*�8;:�'e-�/�1;T�2[4�&�("+�N!'A1�1"/�3�7O1�$�1�8B'!*OQ

5 Seven day memorisation 
�G3<+<8;:<')(�*w'[*w+.(�$<��+�(�/�'[3M8B'!@�'=c�&�')("/�*Z'!3A8�>,2A1¥&�'`(vK;+�("*,'!@�8B+ F�'�8�8B')(ÖT�3�@�'`(h1�8B2)3<@ 8;:<'

*Z'!*,+.("/�1"2�8�/�+�3,@�/�K�K�/�N)T�4�8�/�'A1?/�3G8;:<'aN!2A1"'a+�K�N`:�'!*_/�NM2!45*,+�-�/�'M1�Q
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	�������$�'=-�'!3_*w+.-�/�'<1WK�("+5*�8;:�'G:I$<&P'`(v*w+<-�/�'\2[3<@O2GKB'=> �AT�'I1�8;/�+�3P1S>,')(D'Ò7�/�-�'[3%8B+%8�>s+_+A8;:�'`( &�2!/�(�1

+�KÒ1;8�T�@�')3A8"1Òb�]G4���]UTr2!3�@�]G2X����')n\+�KE8;:<'C1"2!*Z'�4�')-�'!4L2M1U8;:�+P1"'O+�KL8;:�'_&�("')-�/�+ITV1\')c�&�')("/�*_'!3M8�Q�RS:�'!$
1�&�'!3M8S2`&�&�(�+Ic�/�*_2�8B'[4�$smPÉ%*Z/�3�Q

du+I-�/�'A1L>,'`("',+5KL@�/�K;KB')("'!3A8WH5/�3<@�1=ÑP2[3�/�*Z2=8�/6+.3�1�b<���,/�1�1"+�N!/�2=8;/�+�3 ;�*,/�N`("+�1DN!+�&5/�N,2!3�/�*Z2=8B/�+�3@���
��#ZÇe4�jz2 ?U(D+.3�1�8B'!@�2!N!/�@@���"�)&I#9+.K��%/�3�')7�2)(!�!n"jP-�/�@�'!+xb ���%/�3�')7�2`(U2!3<@�1D+5@�/�T�*�:I$�@I(D+<c�/�@�' �!n�+�(a1�4�/�@5'
1�:<+<> b!�!�\N!/�@C("2!/�3P1!���z�G/�(U&�+�4�4�T�8B/�+�3P�����,/�1�1"+�N!/�2=8B/�+.3�+.K #wÇe4W2!3�@xÇ # � Ç�}G}a#,�!n�Q5yz+.( '!2!N):�*,+I-�/�'Mj
8�>s+�1B4�/�7�:A8B4�$,@�/�KBK�')(D'[3M8z3�2)(�(D2=8;/�+�351�>w')("'a*Z2!@�'IQ!��2!N`:03<2)(�("2�8;/�+.3O1;8B2)(	8B'X@sF�$\8;:�'G1D2!*_'G1�'!3M8B')3�N!'I1�QIRS:�'
1"2!*Z'0/6@5'!2M1L>,')(D's8;:<'!3�@�'X-.'!4�+.&�'!@C/�3OF�+I8;:O3�2)(B("2=8;/�+�3P1"jPFIT�8E+.3<'sTV1D'!@�20@�'M1"N)("/�&I8;/�-�'w-.+5NX2XF�TP4�2)(�$�+�K
>s:�2=8B'=-�'`(�/�1|&�'`("N!')&I8B/�F�4�'�+�398;:�'¥1"N)("'X'[3Ö>,:<')("'!2I1u8;:�'�+<8;:<')(|K�(D' �AT�'!3A8B46$¥Tz1"'A1u8;:�'�N!:�'!*_/�NM2A4
-�+�N!2=F�TP4�2)(�$�Q5yz+.(�'=c.2!*0&�4�'!j�8;:<'03<2)(�("2=8B/�+�351�+5KS8;:�'_*�+<-�/6' ���,/�1�1"+�N[/�2=8;/6+.3J+.K?#,Ç�4?2[3<@CÇ # � Ç�}G}a#,�
>w')("'�Ñ

�i')("N!')&I8;/�F�4�'U3�2)(�(D2=8;/�+�3
�\N!/�@�1a*Z2)$�("'!4�'M2A1"'Z2_:I$�@I("+�7�')3x/�+�3PQVRS:�'_NX+.3�3<'!N=8B'!@
>s:�/�8B' 2[3<@ 7�(D'!'!3 F�2[4�4�1Ì("')&�("'A1D'!3A8¢2×:I$.@I("+�7�')3
N):�4�+�("/�@�'Ò*,+�4�'!N=T�4�'e#,Ç�4�Q�RS:�'G1"'`&�2)("2=8B/�+�3,+.KP8;:<'e>%:�/�8D'
F�2!4�4P("')&�("'I1D'[3M8"1S8;:�'a("'!4�'X2<1D'G+�KS2Ò#EDU/�+�3PQ@��8?/�4�46TV1;8;("2=8B'!1
8;:�'q2!N!/�@�/�N�&�("+�&�')(	8�$�+�KG#wÇe4�("')&�("'I1"'!3M8B'!@fF�$�2~:�2!4�K
' �AT�2=8;/6+.3G>s("/�8�8B')3GT�3<@�')(�8;:�'eF.2!4�4�1�Q�R¹:�/�1?+A8;:<')(
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