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(a)

(b)

2. Length Ratio 

1. Angle θ
Ä

for Li Lj/Li Lj/ Li Lj<R =

Name Symbol

Lshort

τ
1

τ
2

2. Skew

1. Aspect ratio 

Symbol

4. Taper 2

3. Taper 1 τ
1

τ
2

Name 

α
S Llong= Lshort /

L1

L2

L3

θ
Ä
1

θ
Ä
2

θ
Ä
3

Llong

Principal axes

α

Triangle Parameters 

Quadrilateral Parameters 
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increasing skew (α)

decreasing aspect ratio (S)

(τ)increasing  taper 

(a)

(b)

(θ)decreasing angle

decreasing leg ratio (R)

(θ)increasing angle

ÅrÆ ÇSÈ9É^Ê\Þ4Ì ß�à)áVÒ�Ñ[Ï�Ó5ÙWà�ÙPÜWÜWÕVÔ^Ó5Ð5Ï�Ó5ÙWØ�ÚOÔsØ�×ãâ5äVå�Ó^Ð5ÙWÏ�ÚOÛ�ÜWÒ�Ô5æOÏ�à�Ò¤ç5è�éGêµëìÏ�ÚVÖíâ5îkå�ÝDÕVÏ�ÖOÐ5ÙWÜWÏ�Ó5Ò=Ð5Ï�Ü�Ô^æVÏ�à�Ò
ç?ï@é/ðAé?ñSò)é?ñ/ó�ë^Ì�ô�ÕVÏ�ÖVÐ^ÙWÜPÏ�Ó5Ò�Ð^Ï�Ü�Ô5æVÏ�à�Ò�ÙWÔ[õ�ö]ÖVÙWÑ[Ò�ÚVÔ5ÙWØ�ÚVÏ�Ü�Ï�ÚVÖsà=Ï�ÚVÚVØ�Ó[÷jÒ1à�Ø�Ñ[æOÜPÒ=Ó5Ò�ÜWøsÖOÒ�æVÙWà�Ó5Ò=Ö¹ÙWÚùÓ'ú�Ø�ÖVÙWö
Ñ[Ò�ÚVÔ^ÙWØ�ÚVÔ�Ì£ûBÒ�Ð^Ò[Ï�Ô5ÙWÚVÛ�ÜWÒ2Ó^Ï�æXÒ�Ð7ñìÔ5Ó5Ï�ÚVÖVÔEÙWÚ�×ZØ�Ð7Ó^áVÒ[Ó'ú�Ø�Ó^Ï�æXÒ�Ð5Ô�ñDòaÏ�ÚOÖ�ñGóSÌ£ü�áVÒ[Ø�Ó5áVÒ=Ð7ñ�ÙWÔ7ÙWÖVÒ�ÚDÓ5ÙWà�Ï�Ü?ý
Ò�þDà�Ò�æOÓBÓ5Ï�ÿ�Ò�Ú�ÙWÚ�Ó5áVÒ7Ø�Ó5áVÒ�Ð_ÖVÙWÐ5Ò�à=Ó5ÙWØ�Ú�Ì

xq367OPFSkC�58PO;IpihjpiSkGkS 7\A�n8S ?O7OPFS piYF7:S ;"MÁSkM)wVD8SkCED�� hIM8n » hjPO3 SkM8nF365�3IM8nF3IMa7:�O9 f PFS 5iG 367O?Õ��;�PÕSkM)7:DF3
}uY8h�nFP:SkGkh67O36P:h�G�C6hj?O3IJ�}uY8h�nFP:YF5iG 367O?F�t;"<�5�;LSkMN7B?�wg36PO3VH�3IMF36P:hj7O3In�7O;�CWPO3Ih67O3�7OPFSkh�MFH"G 3��B}zY8h�nFPFSkGkhj7O36PFh�Gk�
n8S ?O7BP:S piYF7:S ;LMF?:9��&Y8h�nFP:SkGkh67O36P:h�G ?[wg36PO3�PB3I}zY8S PB3In�7O;yp�3�CW;"MaT�36���|?O;
7FD8hj7�36�@h�CW7:GlA�7:DF3o?:h�x&3
n8Sl?O7OP:S �
piYF7:S ;LM�;"<t?FD8hj5�36?�CW;LY8Gkn�p�3�58PO36?O3IMa7O3InÕ7O;�?:YFpi��3ICW7O?�SkM�7:DF3�5"36P:CW36587:Y8h�G.7:hj?O���OS 7ow|hj?�<Q3IGl7�7:D8hj7
CW;"M8C6h�T�3V}uY8h�nFP:S�Gkhj7O36P:hIG ?,wg;"Y8G�n*p"3�PB36H"hjP:nF3InqpuAo?:YFp>��3ICW7O?[h6?*h�Mq3IMa7:S PO3IG AV?O365ihjP:h67O3�7\Az5"3I�O9gü.SkM8h�GkGlAIJ
7:DF3V7Wwg;���PO36?O5�3ICW7FS T�3IG AIJ><�;"YFP:�.5ihjP:h�xq367B36PO?�wg36PO3�36�u7OP:hICW7O3In
h�M8n�<�PO3I}uYF3IM8C6S 36?&7:hjpiY8G�hj7O3In
7O;�CWPB3Ihj7O3
7:DF3&riM8h�G�MF3IYF7OP:hIGLn8Sl?O7OP:S piYF7FS ;"M�;"<ê?FD8hj5�3VwVS 7:D
PO36?B5�3ICW7[7O;�3Ih�CED
5ihjP:h�x&367O36P:9 f DF36?B3�n8S ?O7OP:SlpiYF7:S ;"MF?
hjPO3&5iGl;�7O7O3Inyh�G ;"MFHI?:SknF3&7:DF3�n8hj7Fh
S�M�7:DF3&r8H"YFPB36?�p�3IG ;dwV9

��� 6X35#�('6�*�>-$)+'!�,/:@*9,/ -.�+'!�TA$)('$�F/$%.�$)(=3?+'$)#0M�Hg+'��$_*�(',�&)$)#�6�('$a#�$)!'&%(' "MD$%#�3?MD,�t/$4K9+'��$).0#� -!'&435('#�$)#0 ":@+'��$)H2*C3?!'!'$)#
3�+'$)!'+�:W,G(�&),/.�&43�t� "+`H4I



��Ö:×)%0��Ø�ÙÚ×���Û ��Ü
ÝÁÞ)ßo×��à�VØÍ��� Öaá ��Ü
á)�o×�ßË%�â�×�ã
Üä%�ã&×�å�Ü
% È

�	��ó>ìdøEõ�
�ìFí�îdö
�@�u5�36PFSkxq3IMa7 � YF?O3In)7:DF3�5"36P:CW36587:Y8h�G$7:hj?B��J&SkM�wVD8SkCEDÕ?:YFpi��3ICW7O?ywg36PO3�h6?O��3InÕ7B;�P:hj7O3�7:DF3

7\Az5iS�C6h�GkS 7\A
;"<,?:D8hj5"36?�H�3IMF36PFhj7O3In�pzA�7:DF3�58PB;�CW3In8YFPO3ÕnF36?:CWP:Slp�3In�hjp�;dT�3I9��@�u5�36P:Skx&3IMN7���YF?O3In�7:DF3
58PO;@n8Y8CW7:S ;"M&7:hj?O�@J8SkMqwVD8S�C�Dq?FYFp>��3ICW7B?.w436PB3Vhj?O��3In&7O;�nFP:h�wÀ36��hIxq5iG 36?$;L<Ð7:DF3�7\wg;&?:D8hj5"3VC6hj7O36HI;�P:S 36?
h�<�7O36P�T@S 36wVS�MFH�h�?FSkMFH"G 3�36�@h�xq5iGl3I9 f DF3�PO36?FY8G 7O?y<�PO;"xÅ7:DF3y7Wwg;
36�u5�36P:S�xq3IMN7B?yhjPO3y58PO36?O3IMa7O3In�h�M8n
n8S ?:C6YF?B?O3In�7O;IH�367:DF36Pgp�3IG ;dwV9

§$¨O©uª:¢�«�¬oªa£�­
�
��ª:­�²� a·

� ¡uý]�aªE±a­�¯B9 f DF36PB3�wg36PO3 � ��?:YFp>��3ICW7O?[SkM&7:DF3�7BP:Skh�MFH"Gl3[CW;"M8n8S 7FS ;"M8J�hIM8n � �&�Bn8S Ó�36PO3IMN7F�L?:YFp>��3ICW7O?
SkM�7FDF3�}zY8hInFP:SkGkhj7B36P:h�G.CW;"M8n8S 7FS ;"M89�U8YFpi��3ICW7O?Vwg36PO3�xq3Ix�p�36PB?
;L<i7FDF3�Y8M8S T�36PO?FS 7\A�CW;"x�xoY8M8S 7\A�5ih�Skn
<�;�P�7:DF3&5ihjPB7:SkC6S 5ihj7FS ;"M8JÐ;IP4?B7:Y8nF3IMN7B?�PO3ICW3ISlT�SkMFH�CWPO3In8Sl7VSkM
h�M
SkMa7OPO;@n8Y8CW7O;�PBA�58?OA@CEDF;"G ;�H�A�C6Gkhj?O?:9

®$¢\ :±�ªE·�¡u¢WªN9��$hIC�D�?:YFpi��3ICW7yw|hj?�58PO36?O3IMa7O3In�wVS 7:D Ì ¿I¿�?:D8hj5"36?�H�3IMF36PFhj7O3InÕpuAÀ7:DF3
P:hIM8nF;"x
58PO;@CW3In8YFPO3ynF36?FCWP:S p�3In�hjp";dT�3I9��$hIC�D
?:YFpi��3ICW7[?:h�w h�n8S Ó�36PO3IMa7�P:h�M8nF;"x ?O3I}zYF3IM8CW3o;"<�?:D8hj5"36?:9[U8YFp8�
��3ICW7O?&wg36PO3�SkMF?O7OP:Y8CW7B3In�7O;yP:hj7O3o7:DF3 sW7WAu5iSkC6h�G�S 7\A�v�;"<>7:DF3�?:D8hj5"36?:J@PB36H"hjP:nF3In�hj?�xq3Ix�p"36PO?&;"<@7FDF3IS P
PO36?O5"3ICW7:S T�3�C6hj7O36H�;�PFS 36?:J@;LM�h�?:C6hIG 3�;"< � 7B; È J � xq3Ih�M8S�MFH�sjMF;�7�h67yh�GkGL7\Au5iSkC6h�Gkv
hIM8n È xq3IhIM8SkMFH
s�T�36PBA�7\Au5iSkC6h�Gk9kv

U8D8hj5"36?
w436PB3�piGkh�C���;"YF7:GkSkMF36?ÕnFP:h�wVM�;"MÁh�w
D8S 7O3�?FCWPO363IMÍhj7ÕD8S H"DÁCW;"Ma7OP:hj?O7FJt?:YFp87B3IM8n8SkMFH
hjp";"YF7[� 	 Î ¶ ;"<zT�S ?FY8h�G8h�MFH"G 3I9gU8YFp>��3ICW7O?mw436PB3V<QPB363�7O;yx&;FTI347FDF3IS P$36A�36?qh�M8n�7O;&7:hj��3
hj?[G ;LMFH�hj?$7:DF36Aw|h�Ma7O3In
7O;oPO36?O5";"M8n89

�$ª:¯�¡u¥³­�¯
f DF3&PO36?FY8G 7O?�;"<��@�u5i9 � w
SkGkGÐp"3yn8S ?FC6YF?O?O3In�hIG ;"MFHowVS 7:D
7FDF;�?O3&;"<��@�u5i9��qp�3IG ;dwV9

§$¨O©uª:¢�«�¬oªa£�­
�
��ª:­�²� a·

� ¡uý]�aªE±a­�¯B9 f DF36PB3�wg36PO3 �6¾"Ì ?:YFp>��3ICW7O?|SkMq7:DF3[7OP:S�h�MFH"G 3|CW;"M8n8S 7FS ;"M�h�M8n ����Î n8SlÓL36PB3IMN7m?:YFp>��3ICW7O?
SkM
7:DF3�}uY8h�nFP:S�Gkhj7O36P:hIGLCW;LM8n8S 7:S ;"M89

®$¢\ :±�ªE·�¡u¢WªN9�U8YFp>��3ICW7O?owg36PO3�?:DF;dwVM�h�?FSkMFH"G 3�HI3IMF36P:SkCq7OPFSkh�MFH"G 3o;�P�}zY8hInFP:SkGkhj7B36P:h�G.hj?�h�M�36�u�
h�xq5iGl3��Oü.S H"9g�OJ[h�M8nÀhj?O�I3InÕ7O; nFP:h�wÚh�MuY8x�p�36Py;"<[n8S Ó�36PO3IMN7�36��h�x&5iG 36?�;"<$7:DF3�C6hj7O36HI;�POA���wVS 7:D
7OP:S�h�MFH"G 36?:J Ç�É wVS 7:D
}uY8h�nFP:SkG�hj7O36P:h�Gl?:J � ¿I��SkM�p";d�z36?�58PB;FT@SknF3In�SkM
h|5ih65�36PO�Bh�M8nF��5"3IM8C6SkGLp�;u;��@G 367:9 f DF3
n8hj7:h&w436PB3oCW;"G�G 3ICW7O3In
h�<�7O36PVh�M
Y8MFPB3IGkhj7O3In
5"36P:CW36587:S ;"M�36�z5"36P:Skxq3IMa7�;�P
SkM
58?OA@C�DF;"Gl;�H�A�C6Gkh6?O?O36?:9

� £"¤�¥³°F¯E«�¯O9 � 7O;�7:h�G,;"< ÌIÈ�È CW;@nF3IhjpiG 3�7BP:Skh�MFH"Gl36?
hIM8n ��� ¿ Ç CW;@nF3IhjpiG 3 }uY8h�nFP:SkG�hj7O36P:h�Gl?�wg36PO3
CW;"GkGl3ICW7O3In&SkM��>�z5i9g��9>~EMVh�n8n8S 7:S ;LM � 	 ���);"<F7OPFSkh�MFH"G 36?th�M8n è 	 Ì �À;"<z}uY8h�nFP:S�Gkhj7O36P:hIG ?�w436PB3*Y8M8CW;�nF3IhjpiGl3h�M8n�wg36PO3|n8S ?:C6hjPFnF3In894U8D8h65�36?$wg36PO3|CW;"MF?FSknF36PO3InoY8M8CW;�nF3Ih6piG 3VSk<�7:DF3IS P�?:SknF36?*n8Skn�MF;I7gxq36367.7B;&wVS 7:D8SkM
xq3Ihj?FYFPO3Ixq3IMa7&7O;"G 36P:hIM8CW36?:Jê;IP:J.xq;�PO3VP:hjPO3IGlAIJ.Sk<L7:DF36A�D8hIn�7FDF3�w�PO;"MFHÕMuY8x*p"36P&;"<@?FSknF36?:9£�.36PO7FSkCW36?
wg36PO3�xq3Ihj?FYFPO3InÕpuA D8hIM8nÍh�M8n�7:DF3�?:D8hj5"3�5ihjP:hIxq367O36PO?o36�u7OP:h�CW7O3In�puA CW;"xq5iYF7B36P�pihj?O3In�;"M�7:DF3
5�;I?:S 7:S ;LMF?4;L<ê7:DF3&TI36PO7:SkCW36?:9



��Ö:×)%0��Ø�ÙÚ×���Û ��Ü
ÝÁÞ)ßo×��à�VØÍ��� Öaá ��Ü
á)�o×�ßË%�â�×�ã
Üä%�ã&×�å�Ü
% Ì

ÅrÆ ÇSÈDÉ5Ê��4Ì ß�Ï�Ñ[æVÜWÒBÓ^Ð5ÙWÏ�ÚOÛ�ÜWÒ7Ï�ÚVÖ1Ý9ÕOÏ�ÖVÐ^ÙPÜWÏ�Ó5Ò�Ð^Ï�Ü@Ô5áOØ�ú�ÚeÓ^Ø[Ô5ÕV÷��%Ò�à�Ó5Ô_ÙWÚ��Lþ9ækÌ��XÌ

�$ª:¯�¡u¥³­�¯
ü.S H�?F9 ½ Ç ?FDF;Fw 7:DF3y5�36P:CW36587:Y8hIGi?FYFp>��3ICW7FS T�3�7\Au5iSkC6h�GkS 7\A n8S ?O7OP:SlpiYF7:S ;"M��O�>�z5i9 � �OJ>7:DF3y58PO;��

n8Y8CW7:S TI3�?:YFp>��3ICW7:S T�3�7WAu5iSkC6h�G�S 7\A�n8S ?O7BP:S piYF7:S ;LM��B�@�u5i9$���OJghj?Vwg3IGkG.hj?�7FDF3�x�h67:DF3Ix�hj7:S�C6h�GkG A�MF3IYF7OPFh�G
n8S ?O7BP:S piYF7:S ;LM8J.h�GkGL5iG ;�7B7O3In�7O;�H�367:DF36P�<�;�PV3Ih�C�D
;"<@7:DF3�7Wwg;
7OPFSkh�MFH"G 3V5ihjP:h�x&367O36PO?��Oü.S HL9.�&h�M8n�<�;"YFP
}uY8h�nFP:SkGkh67O36P:h�G{5ih6P:h�xq367O36PB?��Oü.S H�?:9 Î h�M8n Ç �O9 Ô ;�7B3
7FD8hj7�SkM�3Ih�CED�5iG ;�7[7:DF3�G 3I<�7��*�Bh6��S ?�S�M8n8SkC6hj7O36?
� Y8nFH�3In�7WAu5iSkC6h�G�S 7\Ao�O�>�z5i9 � �êwVD8S�G 3$7:DF3gP:SlH"DN7����Bh6��S ?*S�M8n8SkC6hj7O36?�<QPB3I}zYF3IM8CWA��O�>�z5i9u���O9m� f DF3g58PO;@n8Y8CW�
7:S ;LM�n8hj7Fh�D8h�T�3�p"363IM�?:C6h�G 3In
7O;�D8h�T�3&7:DF3&?Fh�xq3�x�hj�@SkxoY8x hj?g7:DF3�5"36P:CW36587:Y8h�Gin8hj7:h É 7:DF3�MF3IYF7OPFh�G
nF3IMF?:S 7\AÁC6YFPBT�3�D8hj?�p"363IMÕ?:C6h�Gl3In�7O; D8hBTI3�7:DF3
?Fh�xq3�hjPO3Ih�Y8M8nF36Py7:DF3�C6YFPOT�3�h6?
7FDF3
58PO;�n8Y8CW7FS ;"M
n8hj7:h�D8S ?O7O;IH�P:h�x�Jgxq3IhIM8SkMFH�7:DF36A�C6h�M�p�;�7FD�p"3
7:hj��3IM�hj?�58PB;�pihjpiSkGkSl7WA nF3IMF?:Sl7WA <�Y8M8CW7:Sl;"MF?:9k� f DF3
n8S Ó�36PO3IM8CW3&p"367Wwg363IM
7:DF3&3Ix&5iS P:SkC6h�G�n8S ?B7OP:S piYF7:Sl;"MF?[h�M8n
7FDF3�MF3IYF7OP:h�G>n8Sl?O7OP:S piYF7FS ;"MF?:J�wVD8SkCED
SkM|?B;"xq3
C6hj?O36?
S ?V}uY8S 7O3�hj585ihjPB3IMN7:J�C6h�M
p"3�7:h6��3IM
7O;�PO3658PB36?O3IMN7*7:DF3&58?OA@C�DF;"Gl;�H"SkC6h�GzpiSkh6?&S�M
7:DF36?O3�?B5ih�CW36?:9

~EMÁxq;�?O7�C6hj?O36?:J47:DF3
58?BA�CEDF;"G ;�HLSkC6h�Ggn8S ?O7OPFS piYF7:S ;"MÀC6YFPBT�36?�hjPO3 }zY8Sl7O3�xq;@n8h�GkJ$wVS 7:DÀh�C6Gl3IhjP
58PO;�7B;�7\Az5iSkC6hIG.C6hj?O3Õh�M8n)nF36HIP:h�n8hj7:Sl;"M�hj7�xq;�PO3y3IC6CW3IMN7BP:SkCyC6hj?O36?:9�~EM�xq;�?O7�C6hj?O36?:J*xq;�PO36;dT�36P:J>7:DF3
5�36PFCW36587:Y8h�G�hIM8n 58PO;@n8Y8CW7:S T�3ÁC6YFPBT�36?�?:DF;dw 7:DF3�?:h�xq3 xq;@nF3IJ�h�G 7FDF;"YFH"D)7:DF3�5"36P:CW36587:Y8h�GVC6YFPOT�3
h�Gkx&;�?O7�h�G w|h�Az?[?:DF;dw�?�h
p8PO;"hInF36P&5�3Ihj� h�M8n�h
x&;�PO3oH�P:h�n8Y8hIG.nF36?:CW3IMN7F9 f D8S ?ySl?&7O;
p�3�36�u5�3ICW7B3In
CW;"MF?:S�nF36P:SkMFH[7:D8hj7�?:YFp>��3ICW7O?gS�M*7FD8S ?>7:hj?B�&w436PB34?FDF;Fw
M�7:DF3q<�Y8GkGaH"h�xoYF7�;"<FP:h�M8nF;Lx ?:D8h65�36?:J8SkM8C6G�Y8n8SkMFH
?:D8hj5"36?�w
D8SkC�D�;"MF3�x�S HLDN7�S�x�hjH"SkMF3ywg;"Y8GknÀMF36T�36PÕCW;"xq3�7O;�7:DF3 x�SkM8nF?�;L<t7:DF3�?:YFp>��3ICW7O?�SkM�7:DF3
58PO;@n8Y8CW7:S ;"M
7Fhj?O�@9

 ¢E«�¤�£"´a¥³ªa¯B94~EM�7FDF3�7OPFSkh�MFH"G 3�C6hj?B3IJi7FDF3�58?OA@CEDF;"G ;�H"S�C6h�GLpiSkhj?�h�G ;LMFH�7:DF3Õh�MFH"G 3�TuhjP:S�hjpiG 3ù®�S ?
}uY8S 7O3Õhj585ihjPO3IMa7��Oü.S H"9mh��O9 f DF3�xq;@nF3�SkM�p�;I7:D�5�36P:CW36587FY8h�G�h�M8n�58PO;@n8Y8CW7:S T�3ÕC6hj?O36?�Sl?yhj7�hjp";"YF7
Î�Î ¶ ½"Ç ¿ ¶ J>wVD8SkG 3�7FDF3�x�hj7:DF3Ix�hj7:SkC6h�G�G A�MF3IYF7BP:h�G$x&;�nF3�Sl?�hj7 Î ¶ 9 f DF3�?:h�xq5iGl3�7OP:SkhIMFH"G 3y�Bh�MFH"G 36?&;"<
��¿ ¶ � ¾ ¿ ¶ J�h�M8n � ��¿ ¶ �i?B363Ixq?g7O;�D8hBTI3&36�z36PO7B3In�MF;�S�M�!iYF3IM8CW3yhj7|h�GkG�9#"�üÐ;IP&Gl3IMFH�7:DF��P:hj7FS ;�°&Jzp�;I7:D
7:DF358?OA@C�DF;LG ;�H"SkC6hIG�xq;@nF36?*<�h�G�Gzhj7�;�P�?:GkS HLDN7:GlA�p"3IG ;dw Y8M8S 7\AIJFwVD8SkG 3m7:DF3|G 36?O?.5�3Ih6��3InoMF3IYF7OP:h�Gun8S ?O7OPFS piYF7:S ;"M
PO3Ih�CEDF36?Vh�x�hj��S�x
Y8x hj7
hjp�;"YF7
¿�9 È ¿�9

ÿ$3IM8CW3IJ@PO3Ix�h6PO�uhjpiGlAIJLwVD8SkG 3o7:DF3�x�hj7FDF3Ix�hj7:SkC6hIGkG A�xq;@n8h�G�7OP:Skh�MFHLG 3yS ?&?FC6h�G 3IMF3IJL7:DF3�58?BA�CEDF;��
G ;�HLSkC6h�GkG A xq;@n8h�G@7OPFSkh�MFH"G 3�S ?oT�36PBAÀMF3Ih6P:G A�3I}zY8S�Gkhj7O36P:hIG$��®ì� Ç ¿ ¶ � ° � ��É ü.SlH"9 È �O9 f D8S ?owVSkGkGLp"3
n8S ?:C6YF?B?O3In�p"3IG ;dwV9

$ ¡u¤�·�¢E«�¥³¤�­�ª:¢W¤I¥ ¯B9&ÿ$36PO3�7:DF3V?O��36w�³�?FDF;Fw*?�7:DF3�C6G 3IhjPB36?O7�piSkhj?9�R7:DF3yMF3IYF7BP:h�G>xq;@nF3�S ?Vh67 ¾"ÎO¶ J
wVD8SkGl3&7:DF3o5�36P:CW36587:Y8hIG,xq;@nF3ySl?ohj7
¿ ¶ �OMF;�?O��36wVJ�Sk9 3I9$PO3ICW7:h�MFHLY8GkhjP:��hIM8n�7:DF3V58PO;�n8Y8CW7FS T�3yx&;�nF3�S ?
hj7|hjp";"YF7V� Î ¶ 9�ü�;�P|hj?O5�3ICW7*P:hj7:S ;v²mJI7FDF3&58PO;�n8Y8CW7FS T�3�h�M8n
MF3IYF7OPFh�G�xq;�nF36?�hjPO3�SkM
C6G ;I?O3�hjH�PO363Ix&3IMN7
%`h�#�<a "+'+'$)#�>-H4KD3
<7,/('$�!'H�!'+'$)<83?+' "&�!'+'6�#�H7,G:O+'��$�$%�D$)&)+'!A,G:V#� -�D$)('$).�+k!=35<7*�>"$�!'�X35*D$%!LTk,/6�>"#7M9$�('$)¥�6� "('$%#� -.7,G('#�$)(

+',7&),G('(',/MD,G(=35+'$B+'�� -!�&)>]35 -<8Ijhq!' -<7 ->�3?(A('$)<83?('Re3?*�*�>- "$)!�+',7+'��$�¥�6C3?#�(' ->�3?+'$)(=35>j#C3?+=3�MD$)>-,=T_I



��Ö:×)%0��Ø�ÙÚ×���Û ��Ü
ÝÁÞ)ßo×��à�VØÍ��� Öaá ��Ü
á)�o×�ßË%�â�×�ã
Üä%�ã&×�å�Ü
% Æ

�Oh��

1

2

3

4

5

6

7

0 30 60 90 120 150 180

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

angle (degrees)

*** 0

100

200

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

��pi�

1

2

3

4

5

6

7

0 0.2 0.4 0.6 0.8 1

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

length ratio

** * 0

100

200

300

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

ÅrÆ ÇSÈ9É^Ê('XÌ*)_Ò�Ô5ÕOÜPÓ^ÔB×ZØ�ÐBÓ^Ð5ÙWÏ�ÚVÛ�ÜWÒ�Ô,+µâ?äVå7Ï�ÚVÛ�ÜPÒ=ÔBÏ�ÚOÖùâ5îAåaÜWÒ�ÚVÛ�Ó5á�Ð^Ï�Ó5ÙWØ�Ô/Ì-��Ï�à)á�æOÜPØ�Ó�Ô5áVØ�ú�Ô_Ó5áVÒgæXÒ�Ð5à�Ò=æVÓ5ÕVÏ�Ü
Ô5ÕO÷��^Ò�à�Ó^Ù/.�Ò�Ó'øDæVÙWà�Ï�ÜWÙWÓ'ø�ÖVÙWÔ5Ó5Ð^ÙW÷VÕVÓ5ÙWØ�Ú10�× Ð5Ø�Ñ2��þDæ�Ì43655ý
Ó^áVÒ�æVÐ5ØDÖVÕOà�Ó5Ù7.�Ò�Ô^ÕV÷��^Ò�à�Ó^Ù7.�Ò�Ó'øDæVÙWà�Ï�ÜPÙWÓ'ø�ÖVÙWÔ5Ó^Ð5ÙW÷VÕVÓ^ÙPØ�Ú
0�× Ð5Ø�Ñ8��þDæ�Ì9�:5^ý4Ï�ÚVÖ0Ó^áVÒBÑ[Ï�Ó5áVÒ=Ñ[Ï�Ó5ÙWà�Ï�ÜWÜPø7ÚVÒ=ÕVÓ5Ð^Ï�Ü@ÖVÙWÔ5Ó^Ð5ÙW÷VÕVÓ^ÙWØ�Ú�Ì;ÍAÏ�Ð5Ï�Ñ[Ò�Ó5Ò=Ð5Ô�Ø�×@Ó^áVÒBÔ^Ï�Ñ[æVÜWÒ�Ó^Ð5ÙWÏ�ÚVÛ�ÜWÒ�ÕVÔ5Ò�Ö
ÙWÚ;��þDæ�Ì��[Ï�Ð^ÒaÙWÚVÖOÙPà=Ï�Ó5Ò=Öe÷Dø[Ï�Ô5Ó5Ò=Ð5ÙWÔ5ÿDÔ/Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% � ¿

�Oh��

1

2

3

4

5

6

7

0 0.2 0.4 0.6 0.8 1

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

aspect ratio

0

100

*

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

��pi�

1

2

3

4

5

6

7

0 15 30 45 60 75 90

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

skew (degrees)

* 0

100

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

ÅrÆ ÇSÈ9É^Ê=<�Ì )BÒ=Ô5ÕVÜWÓ5Ô1×ZØ�Ð[ÝDÕVÏ�ÖVÐ5ÙWÜWÏ�Ó^Ò�Ð5Ï�ÜWÔ/ý�×ZØ�Ð�â5äVåeÏ�Ô5æXÒ�à�Ó�Ð5Ï�Ó5ÙWØìÏ�ÚOÖÎâ?îAå0Ô5ÿ�Ò�ú�Ì>��Ï�à)á�æOÜPØ�Ó[Ô5áVØ�ú�Ô1Ó5áVÒ
æXÒ�Ð5à�Ò=æVÓ5ÕVÏ�Ü2Ô^ÕV÷��^Ò�à=Ó5Ù7.�ÒìÓ'øDæVÙWà�Ï�ÜPÙWÓ'øqÖVÙWÔ5Ó^Ð5ÙW÷VÕVÓ^ÙWØ�Ú?0Z×ZÐ5Ø�Ñ@��þDæ�ÌA395^ý�Ó5áOÒìæVÐ5ØDÖVÕVà=Ó5Ù7.�Ò�Ô5ÕV÷��%Ò�à�Ó5Ù7.�ÒìÓ'ø9æOÙPà=Ï�ÜWÙWÓ'ø
ÖVÙWÔ5Ó^Ð5ÙW÷VÕVÓ^ÙWØ�ÚB0�×ZÐ^Ø�ÑC�Lþ9ækÌ��:5^ýSÏ�ÚVÖ�Ó5áVÒEÑ[Ï�Ó5áVÒ=Ñ[Ï�Ó5ÙWà�Ï�ÜWÜPøgÚVÒ�ÕOÓ5Ð5Ï�Ü;ÖVÙWÔ^Ó5Ð5ÙW÷VÕOÓ5ÙWØ�Ú�Ì�ÍAÏ�Ð5Ï�Ñ[Ò�Ó5Ò=Ð5ÔBØ�×;Ó^áVÒEÔ5Ï�Ñ[æVÜWÒ
Ô5áOÏ�æXÒEÕVÔ5Ò=ÖeÙWÚ���þDæ�Ì��[Ï�Ð5Ò7ÙWÚVÖVÙWà�Ï�Ó^Ò�Ö�÷Dø0Ï�Ô^Ó5Ò�Ð^ÙWÔ5ÿDÔ/Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ���

�Oh��

1

2

3

4

5

6

7

0 15 30 45 60 75 90 105 120 135 150 165 180

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

taper 1 (degrees)

* 0

100

200

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

��pi�

1

2

3

4

5

6

7

0 15 30 45 60 75 90 105 120 135 150 165 180

pe
rc

ei
ve

d 
ty

pi
ca

lit
y

&

taper 2 (degrees)

* 0

100

200

subjective typicality (perceptual)
subjective typicality (productive)

neutral distribution

ÅrÆ ÇSÈ9É^Ê	D4ÌE)_Ò�Ô5ÕVÜWÓ^Ôk× Ø�Ð;ÝDÕVÏ�ÖVÐ5ÙWÜWÏ�Ó^Ò�Ð5Ï�ÜWÔ/ýw× Ø�Ðrâ5äVå�Ó5Ï�æjÒ�Ð(3�Ï�ÚVÖ¬â5îAåkÓ5Ï�æjÒ=ÐF�CÌ���Ï�à%ágæVÜWØ�Ó@Ô^áVØ�ú�ÔAÓ5áVÒ�æXÒ�Ð5à�Ò=æVÓ5ÕVÏ�Ü
Ô5ÕO÷��^Ò�à�Ó^Ù/.�Ò�Ó'øDæVÙWà�Ï�ÜWÙWÓ'ø�ÖVÙWÔ5Ó5Ð^ÙW÷VÕVÓ5ÙWØ�Ú10�× Ð5Ø�Ñ2��þDæ�Ì43655ý
Ó^áVÒ�æVÐ5ØDÖVÕOà�Ó5Ù7.�Ò�Ô^ÕV÷��^Ò�à�Ó^Ù7.�Ò�Ó'øDæVÙWà�Ï�ÜPÙWÓ'ø�ÖVÙWÔ5Ó^Ð5ÙW÷VÕVÓ^ÙPØ�Ú
0�× Ð5Ø�ÑG�Lþ9ækÌ��:5^ýjÏ�ÚVÖ�Ó^áVÒgÑ[Ï�Ó5áOÒ�Ñ[Ï�Ó^ÙPà=Ï�ÜWÜWø[ÚVÒ�ÕVÓ^Ð5Ï�ÜLÖVÙWÔ5Ó5Ð^ÙW÷VÕVÓ5ÙWØ�Ú�Ì�ÍAÏ�Ð^Ï�Ñ[Ò�Ó^Ò�Ð5Ô7Ø�×LÓ5áVÒEÔ^Ï�Ñ[æVÜWÒEÔ^áVÏ�æXÒgÕVÔ5Ò�Ö
ÙWÚ;��þDæ�Ì��[Ï�Ð^ÒaÙWÚVÖOÙPà=Ï�Ó5Ò=Öe÷Dø[Ï�Ô5Ó5Ò=Ð5ÙWÔ5ÿDÔ/Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% � �

Å�Æ�ÇDÈDÉ5Ê�H4Ì¤ü�áVÒ7æVÔ5øDà)áVØ�ÜPØ�Û�ÙWà�Ï�ÜPÜWøgÑ[ØDÖVÏ�Ü@Ó^Ð5ÙWÏ�ÚVÛ�ÜWÒBÏ�ÚOÖeÝDÕVÏ�ÖVÐ5ÙWÜWÏ�Ó^Ò�Ð5Ï�ÜWÔ/Ì

hj7�h�piS 7yG 36?B?�7:D8h�M�Y8M8S 7\AIJ@wVD8SkGl3
7FDF3�5"36P:CW36587:Y8h�Gmn8S ?O7OP:SlpiYF7:S ;"M�?:DF;dw�?�MF; C6G 3IhjPyx&;�nF3Õ��7:DF3o;"M8G A
C6YFPOT�3�SkM
wVD8SkCED�7FD8S ?VS ?�?B;"�O9�ü�;�P�7:DF3V7Wwg;o7:hj5"36PO?E´ þ h�M8ne´ � J>h�GkGiC6YFPOT�36?�?:DF;dw <�h�S PFG A�C6Gl3IhjPVxq;@nF36?hj7�hjp�;LYF7�¿ ¶ 9 � H"h�S�M8Jê;dT�36P:hIGkGkJ�7:DF3o?:h�xq5iG 3o?:D8h65�36?&?O363Ix MF;�7&7B;�D8hBTI3yhjÓ�3ICW7O3In�7:DF3�Gl;�C6hj7FS ;"MF?�;"<
xq;@nF36?�?:YFp8?O7Fh�MN7FSkh�GkG AI9

~EM�?:DF;IPO7:J{7:DF3V58?OA@C�DF;"Gl;�H"SkC6h�G�G A�xq;@n8h�G�}zY8h�nFPFSkGkhj7O36PFh�G�S ?Vhj585ihjPB3IMN7:GlA�h|?:}uY8hjPO3���²�� � � ³��´ þ � ´ � �Ë¿ ¶ É ü.SlH"9 È ��wVS 7:D�5"36P:D8hj58?Õh�?O3ICW;"M8n8hjPOA�xq;@nF3�h67
7FDF3�� Î ¶ P:DF;"x�piYF?���²~� � � ³¤�
� Î ¶ � ´ þ � ´ � �1¿O¶ É ü.S H"9 È �O9 f DF3�PO3IGkh67:S T�3IG A�!ihj7�hj?O5"3ICW7�P:hj7FS ;�C6YFPOT�3yhIG ?O;o?:YFH�H�36?B7O?�7:D8hj7*?:YFp>��3ICW7O?
h�C6CW36587�PB3ICW7:h�MFH"G 36?
hj?VD8S H"D8GlA�7\Az5iSkC6hIGL}uY8h�nFP:S�Gkhj7O36P:hIG ?[hj?*w43IG�Gk9

I[«�¯E±a¡u¯�¯E«� �£
� ?gn8S ?FC6YF?O?O3In�S�M47:DF3[SkMa7OPO;@n8Y8CW7:S ;LM8Jj7:DF3*C6h�MF;"M8S�C$C6hj7O36HI;�POAVn8S ?B7OP:S piYF7:Sl;"M&CW;"MF?:S ?B7O?�;"<8h�CW3IMa7OP:h�G

xq;@nF3oh67$7:DF3[58PO;�7O;I7WAu5�3IJ�wVS 7:D�G 36?O?g7\Az5iSkC6hIG�C6hj?O36?qnF36H�P:h�n8S�MFH
S�MN7O;V7:DF3[5�36P:S 5iDF36PBAI9 f D8S ?qS ?g36��h�CW7FG A
7:DF3y5ihj7O7O36PFM�;�p8?B36POT�3In�DF36PO3O�
<Q;IP
p";�7:D�7OP:SkhIMFH"G 36?�h�M8n�}zY8hInFP:SkGkhj7B36P:h�G ?:J>?:YFp>��3ICW7:S T�3�n8S ?O7OP:SlpiYF7:S ;"MF?
?:DF;dw h�C6G 3Ih6Poxq;@nF3yh67ohyx�hj�@Skx�h�G�G A�7\Au5iSkC6h�G>C6h6?O3yh�M8n�hyn8Skx�SkMuYF7:S ;LM
;"<L7\Az5iSkC6hIGkS 7\A�hj7[3IC6CW3IMN7BP:SkC
C6hj?O36?F9 f DF3o7:h�SkGl��;�Ó S ?&H�3IMF36P:h�G�G A
?:D8hjPO5"36P�SkM�7:DF3o58PO;@n8Y8CW7:S T�3�C6hj?O3IJLpiYF7&7FDF3
}uY8h�GkSl7:hj7:S TI3�5ihj7B7O36P:M
S ?�7FDF3&?:h�xq3I9

~EM�?O36T�36P:hIG>C6hj?O36?:J87:DF3&piSkhj?�3IMa7:h�S�G 3In
pzAy7:DF3�xq3IMa7:h�Gixq;�nF3�x&;�nF3�S ?Vx�h�nF3&36?B5�3IC6Skh�G�G A�C6Gl3IhjP
puAyCW;"xq5ih6P:S ?O;"M�wVSl7:D�7:DF3
MF3IYF7OP:h�Guxq;@nF3IJÐwVD8SkCEDo<�hIGkG ?�hj7*h&n8S Ó�36PO3IMa7gG ;@C6hj7:Sl;"M89@~jMq;�7:DF36P*C6hj?B36?*��3I9 H"9
7:DF3�7\wg;Õ}zY8h�nFPFSkGkhj7O36PFh�Gê7Fhj5�36PO?F�47:DF3�xq3IMa7:h�G.h�M8n�MF3IYF7OP:h�G.xq;@nF36?yh6PO3�MF3IhjP:G A�7:DF3�?Fh�xq3I9
~�7�x�h�A
p�3y?O5"3IC6Y8Gkhj7O3In�7FD8hj7&7:DF36?O3�5ih6P:h�xq367O36PB?�hjPO3�G 36?B?&58?OA�CEDF;"G ;IH"SkC6h�GkGlA
?:h�GkS 3IMa7&7:D8h�M�7:DF3�;�7:DF36PO?�� Gl36?O?
CW;"MF?O7FS 7:YF7:S TI3�;"<L5iDF3IMF;Lxq3IM8h�G�?:D8hj5�3�� hIM8n�DF3IM8CW3V?:YFp>��3ICW7O?�C�DF;u;�?O3V7:DF3IS P�T{h�GkYF36?[wVS 7:D
?O;Lxq367:D8SkMFH
C6G ;�?B36P,7O;�hIM
Y8MapiSkhj?B3In*PFh�M8nF;"x 58PO;@CW36?O?:97�,AyCW;"Ma7OP:h6?O7:Ja7:DF3|xq;�PO3g58?OA@C�DF;LG ;�H"SkC6hIGkG A[?:h�GkS 3IMa7>7OPFSkh�MFH"G 3
h�MFH"Gl3���®d��h�M8n
}uY8h�nFP:SkGkh67O36P:h�G�?O��36w ��³��R?:DF;dwÒTI36POA�C6G 3IhjP*piSkhj?O36?Vh�w|h�A�<�PO;"x17:DF3�MF3IYF7OP:hIG>xq;@nF36?:9

~�7*?:DF;"Y8Gkn�p�3VPO3Ix�hjPO�I3In�DF36PO3&7FD8hj7g7:DF3&?:C6S 3IMa7:S riC[YF7:SkGkSl7WAo;"<iCWPO3Ihj7:SkMFH�MF3IYF7OPFh�G�n8S ?O7OP:SlpiYF7:S ;"MF?
S ?�PO3J!83ICW7O3InoSkM�p�;�7:D�7:DF3m5�;�?FS 7:S T�3qn8S ?:CW;dT�36POA[;"<8xq3IMa7:h�G6piSkhj?�hj?,wg3IGkGuhj?�SkM�7FDF3$PO36��3ICW7:S ;"M�;"<F?O5iYFP:Sl;"YF?
piSkhj?B36?:9�Ä Sl7:DF;"YF7�7FDF3�MF3IYF7OP:h�Gmn8S ?O7OPFS piYF7:S ;"M8J>;"MF3�x�SlH"DN7Vp�3y7O3Ixq587O3In
7O;�?O363y7:DF3ÕD8S H"D8G A xq;@n8h�G
7:hj5"36P�n8S ?O7OPFS piYF7:S ;"MF?�hj?&PO3J!83ICW7FSkMFH�DzY8x�h�M�58PO3I<Q36PB3IM8CW36?:J@piYF7&wVSl7:D�7:DF3�MF3IYF7OP:h�G.n8S ?B7OP:S piYF7:Sl;"MF?o<�;�P
CW;"xq5ih6P:S ?O;"M8JiS 7oC6hIM�p�3o?O363IM�7:D8h67Vh|?FSkxq5iG 3VP:h�M8nF;"xç58PO;@CW36?O?�wg;"Y8G�n�58PO;@n8Y8CW3o7:DF3o?:h�xq3&H�3IMF36PFh�G
5ihj7O7B36P:M89

Ä D8hj7[Sl?.36?O5�3IC6SkhIGkG AoPO3Ix�hjPB�uhjpiG 3
SkMq7:DF36?O3[PO36?:Y8Gl7O?[S ?.7FD8hj7[SkM&p�;�7:D&7:DF3�7BP:Skh�MFH"Gl3&hIM8n�}zY8hInFP:S �
Gkhj7B36P:h�G.C6hj?O36?FJR7:DF3y58?OA�CEDF;"G ;IH"SkC6h�GkGlA�xq;@n8h�G,?:D8hj5"3�S ?�h�D8S H"D8GlA�PB36H"Y8GkhjPo;�PV?OA�x�xq367OP:SkC�<Q;�PFx£� SkM
<�h�CW7:J�SkM�p�;�7:D
C6h6?O36?:J{7:DF3�¬o¤�¨a«�¬o¤�¥�¥ °�?OA@x�xq367BP:SkC[<Q;�PFx�9 � ?Vn8S ?:C6YF?B?O3In
hjp�;dT�3IJ�<�PO;"x h�x�h67:DF3Ix�hj7O�
SkC6h�Gz5";"SkMa7�;"<{T@S 36wVJzp�;I7:D
7OP:SkhIMFH"G 3�h�M8n
}zY8hInFP:SkGkhj7B36P:h�GÐ?B5ih�CW36?VhjPO3�hIGkxq;�?O7qCW;"xq5iG 367B3IG A�nF;"x�S�M8hj7O3In
puA
«�¢�PO36HLY8GkhjP>;�P.HI3IMF36P:SkC$<�;�P:x&?:9 f DF36?B3&n8h67:ht?FDF;Fw�7:D8hj7FJNpuAyCW;"Ma7OP:h6?O7:J�xq3IMa7:h�Ga?:D8hj5"3|n8S ?O7OP:SlpiYF7:S ;"MF?
hjPO3�CW;LMF?O5iSkC6YF;"YF?:GlA�piSkh6?O3In
7O;dw|hjP:nF?gPO36H"Y8Gkh6P:S 7\A�h�M8n
?OA@x�xq367OPOAI9

f DF3[3I}zY8S�Gkhj7O36P:hIGF7OP:Skh�MFHLG 3|h�M8n|7FDF3�?:}uY8hjPO3
hjPO3VSkMyh�?B3IMF?O3�7FDF3oxq;I?O7$PO36HLY8GkhjP*<�;�P:xq?m5�;�?O?FS piG 3
wVS 7FD8SkMq7:DF3IS PgPO36?B5�3ICW7:S TI3�C6Gkhj?O?O36?FJÐ5�;I?O?O36?O?:S�MFH
7FDF3o<�Y8GkGz?OA@x�xq367OPOA�;"<z7:DF3&?O;��BC6h�G�G 3In�n8SkDF3InFP:hIGIHIPO;"YF5



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��è

KML)<Q;�PON � è hIM8n ¾ PO36?B5�3ICW7:S TI3IG AIJ$h�M8n�DF3IM8CW3y36��D8S piSl7:SkMFH�h�T{hjP:S 367\A�;"<mx�S POPO;IP�h�M8n�PO;�7Fhj7:S ;"M8hIG
?OA@x�xq367OPFS 36?y��?B363ù�{36Au7O;"M8J ��ÆIÆ ���O9�Â�hjP:MF36P�� ��Æ�È ¿��&D8hj?�hjPOH"YF3In
7:D8hj7�5"36P:CW36587:Y8h�G|s�HI;z;@n8MF36?O?:v�S ?
n8S PO3ICW7FG A G�SkMF��3InÕ7B;)7:DF3 MzY8x�p"36P�;"<4?BA�x�x&367OP:S 36?�36�@D8S piS 7B3InÕpuAÀ7:DF3�5ihj7O7O36P:M8J[h�M8n =.h�Gkx&36P�h�M8n
ÿ$3Ixq3IMNw|h�Ay� ��Æ�È�Ì ��D8h�T�3�?:DF;dwVM�7:D8h67.?:YFp>��3ICW7O?:ÑÐ?B5�363InySkM�5�36P:CW3IS T@SkMFHVpiSkGkhj7O36PFh�GN?BA�x�x&367OPOA�S ?*S 7O?B3IGk<
nF365�3IM8nF3IMa7&;"M
7:DF3�MuY8x�p�36P[;"<�?OA�x�xq367OP:S 36?g36�@D8S piS 7O3In�pzAy7:DF3&?:D8h65�3I9 f DFPO363�3I}uY8Skn8S ?B7:h�Ma7&nF;I7O?��
7:DF3�3I}uY8SkGkh67O36P:h�G>C6h6?O3�� D8h�T�3�p�363IM�?:DF;dwVM�puA�SkM8nF365"3IM8nF3IMN7�xq367:DF;@nF?�7B;�p"3�7:DF3�58?OA@CEDF;"G ;�H"S�C6h�GkG A
xq;@n8h�G.CW;"MFr8H"YFPFhj7:S ;"M�;"<@7FDFPO363�nF;�7O?�SkM�7FDF3
CW;LMN7O36�u7&;"<>5�36P:CW36587:Y8hIGLH�PO;"YF5iSkMFH��BüÐ3IGkn8x�hIM8J ��Æ�Æ�Ç �B9
f DF3�PFDF;"x�piYF?y�ODF36PO3�?O363IM�hj?�h�5�;�?O?FS piG 3�?O3ICW;LM8n8hjPOA�}uY8h�nFP:S�Gkhj7O36P:hIG,xq;@nF3IGk�VS ?&;"M8G A�?:GkS H"Da7:G A�Gl36?O?
?OA@x�xq367OPFSkC�7:D8h�M�7:DF3�?:}zY8h6PO3IJ@36�@D8S piS 7:S�MFH ��Ì ¿O¶*PO;�7Fhj7:S ;"M8hIGê?OA@x�xq367BPOA�hj?Vwg3IGkG.hj?&?O��36w ?OA@x�xq36�
7OPOA hjp�;LYF7�7\wg;�n8S Ó�36PO3IMN7�h6�z36?��Oh�58PO;I5�36PO7\A�hIG ?O;
�@MF;Fw
M�7O;
p�3y58?OA@C�DF;LG ;�H"SkC6hIGkG A�Skxq5";�PO7:hIMN7 É ?O363
ÄÁhjHI3Ix�h�MF?:J �IÆ�Æ�è �O9gÏ�;�PO36;dT�36PFJI7FDF3�P:DF;"x�piYF?VSl?�7:DF3�?FD8hj5�3V;"<,h&?:}zY8h6PO3�?:G�h�MN7B3In
SkM
nF36587:D�Y8M8nF36P
;�PO7FDF;�H�P:hj5iD8S�Cq58PO;���3ICW7:S ;LM89#P f DF3�n8hj7:h�?FYFH�H�36?O7V7:D8hj7�7FDF36?O3�D8S H"D8G A�PO36HLY8GkhjPy<�;�P:x&?:J,P:hj7:DF36PV7:D8h�M
p�3IS�MFH�PO36H"hjPFnF3InÀhj?�hj7\Au5iSkC6h�GkJghjPO3
7BPO3Ihj7O3In�hj?�58PO;I7O;�7\Az5"36?�<Q;�P�7:DF3IS Po3IMN7FS PO3�C6Gkhj?B?O36?:JRwVSl7:D�;I7:DF36P
?:D8hj5"36?oS�M
7:YFP:M
7OPO3Ih67O3In
hj?|n8S ?O7O;IPO7:S ;"MF?g;"<�7:DF3�C6h�MF;LM8SkC&<Q;IP:x ���{36Au7O;"M8J ��ÆIÌj¾ �O9

�� :·�ªa¥³«�£�´o­�²�ªo·�¤�­�¤Ð9
Ï�hj7FDF3Ix�hj7:SkC6hIGkG AIJÐ;LMF3�T�36POAÕM8hj7:YFPFh�G{w|h�A�7O;�xq;@nF3IG�7:DF3�?:D8h65�3yn8Sl?O7OP:S �
piYF7:S ;LMF?VS ?Vhj?g7:DF3V?:Y8x ;"<�hqr8�u3In
xq3Ih�M�5iGkYF?Vh�M
36POPB;�Pg7O36P:x�J{3I9lH"9

� ��� � 7OP:S�h�MFH"G 3:���RQTSs�>UFVXWZY [	\ �

� ��� � }uY8h�nFP:SkGkh67O36P:h�Gl�_�]Q_^��`UaVcb:Y daY e � Y e � \ �
wVDF36PO3fQ_S S ?V7:DF3�3I}uY8SkGkhj7B36P:h�GL7OP:S�h�MFH"G 3IJFQ_^�S ?�7:DF3�?:}zY8h6PO3IJgh�M8ngUFVXWZY [	\*hIM8nhUFVXb�Y daY e � Y e � \�hjPO3�3Ih�CEDP:h�M8nF;Lx�G A�n8S ?O7BP:S piYF7O3In�36POPO;�P[T�3ICW7O;�PB?�wVS 7:D�xq3Ih�Mji>9 f DF36?B3�3I}uY8hj7:S ;"MF?[H"S TI3yx�hj7FDF3Ix�hj7:SkC6hIG>CW;"MF�
CWPO367O3IMF36?B?�7O;�7FDF3�SknF3Ih�;"<>hoCW3IMN7BP:h�Gz58PO;�7O;I7WAu5�3*5iGkYF?Vhoxq;"MF;�7B;"M8SkC6h�GkGlAynF36H�P:hIn8SkMFHo7WAu5iSkC6h�G�S 7\Ay<�Y8M8CW�
7:S ;LM89a�ghj?B3In
;"M
7:DF3�n8hj7:hohjp";dT�3IJz7:D8S ?|xq;@nF3IG>S ?|hj7|G 3Ihj?O7|hj5858PB;F�@Skx�h67O3IG A�nF36?:CWP:S 587FS T�3IG A�hIC6C6YFP:hj7O3I9
Ï�;�PO36;dT�36P:Ja7:DF3|xq;@nF3IG8S ?*hj7O7BP:h�CW7:S TI3*SkM�7:D8hj7*S 7�nFP:h�w�?*hj7O7B3IMN7:Sl;"M�7O;[7:DF3�36PBPO;�P�n8S ?O7OP:SlpiYF7:S ;"MF?:JawVD8SkCED
xoYF?O7�p"3�S�MNT�36?B7:S H"hj7B3In�S�M�xq;�PO3�nF367:h�SkGmSkM�;�P:nF36PV7O;�<�Y8GkG A Y8M8nF36PO?B7:h�M8n�7:DF3�?FD8hj5�3Õn8S ?O7OPFS piYF7:S ;"MF?F9
~EM
5ihjPO7:SkC6Y8G�hjP:J�7:DF3o5�;�?O?FS piSkGkS 7\A
;"<mCW;�POPO3IG�hj7:S ;"MF?
h�xq;"MFH
7:DF3oT{hjP:S ;"YF?&?FD8hj5�3�5ih6P:h�xq367O36PB?�x
YF?B7�p"3
36�u5iG ;�PO3In É 7FD8S ?|h�M8h�G Au?:S ?gwVSkG�GIp"3�5iYFPO?FYF3In�p�3IGl;Fw
9

üÐPB;"x!hIMÕª:¨ ©"¥³¤�£"¤�­� �¢E°�5";"SkMa7�;L<@T@S 36wVJ.DF;dwg36T�36P:J�7:D8S ?�xq;@nF3IG.G 3Ih�T�36?[?O;"xq367:D8S�MFH�7O;
p"3�nF36�
?:S PB3In894ü.SlPO?O7:JFpuA�nF36?:S H"M8hj7FSkMFH;Q � hV<QPO363*5ihjP:h�xq367B36P[S 7.H"SlT�36?$7:DF3
Skxq58PO36?O?FS ;"Mq7:D8h67$7:DF3Vx&;�nF3[;"<z7:DF3
n8S ?O7BP:S piYF7:S ;LM�x�h�Ayp�3V5iGkh�CW3In�<�PO363IG AÕhj7VhIMNAy5�;"S�MN7�;L<ê7:DF3V?O5ih�CW3��À3I9 HL9kJ>hj7VhIM
hjPOpiS 7OPFhjPOA�;�p8?B36POT�3In
;�p>��3ICW7:9�Ä D8SkG 3o7:D8S ?�S ?&;"<.CW;LYFPO?O3�CW;"M8CW36587:Y8h�G�G A�5";�?O?:S piGl3IJ,h�M8n�7:DF36PB3
Sl?�MF;�nF;"YFp87&7:D8hj7�C6hj7O36H�;IPOA
?O7OPFY8CW7:YFPO3�C6h�M�p�3�SkM�!iYF3IM8CW3In�pzA�hIM
;�p8?O36POT�3In�36��hIxq5iG 3IJ{7:DF36PB3yS ?VhICW7:Y8h�GkG Ay?:YFp8?O7Fh�MN7FSkh�Gz36T�S�nF3IM8CW3
7:D8hj7�C6hj7B36H�;�POA�58PB;�7O;�7\Au5�36?�±�¤I£�£� I­qp"3�hjPOpiS 7OPFhjP:SkG A�5iGkhICW3InÀhj7o3Ixq5iS P:SkC6hIGi;Ip8?O36POTuh67:S ;"MF?��ÀPFhj7:DF36P:J
7:DF36A�H�P:h�T@S 7:hj7O3�xq;IPO3
;�P�G 36?O?�SkMF36�u;�P:hjpiGlA�7O;dw|hjP:nF?�58PB;�7O;�7\Au5�36?o7:D8hj7�hjPO3�nF36riMF3InÁSkM�?O;"x&3�w|h�A
SkM8DF36PO3IMa7g7O;�7FDF3�?O5ihICW3IJL<�;"GkGl;Fw
SkMFH&?O;"xq3*��SkM8n�;"<>S�MN7O36PFM8h�G8xq3IMa7:h�GÐpiS�hj?:9güÐ;�Pg36�@h�xq5iG 3
=L;�?:MF36P|h�M8n
Ê4363IG 3�� ��Æ�ÇIÌ �.<Q;LY8M8n
7:D8hj7$?FYFp>��3ICW7B?$7OP:hISkMF3In|;LM�nF;�7m5ihj7O7O36PFMF?$wg36PO3[p�367O7O36P|hjpiGl3�7O;�C6Gkhj?O?FSk<QA�D8S HLD8G A
7\Az5iS�C6h�Gz58PO;�7O;�7\Au5�36?g7:D8h�M
¤�7\Au5iSkC6h�Gz7OP:h�S�M8SkMFH�36�@h�xq5iG 36?F9�U8Skx�SkG�hjP:G AIJ"üÐ3IGkn8x�hIM�� �IÆ�Æ�È pi�g<�;"Y8M8n
7:D8hj7
?:YFp>��3ICW7O?�7BP:h�SkMF3In�;"MÀn8S Ó�36PO3IMa7o?:SkMFH"G 3
36�@h�xq5iGl36?
w
S 7:D8SkM�7:DF3
?:h�x&3
?:D8hj5�3�?O5ih�CW3
7O3IM8nF3In�7O; SkMF�
n8Y8CW3[?:Skx�SkG�hjPgC6h67O36H�;�POA�n8S ?O7OPFS piYF7:S ;"MF?=� h�G w|h�Az?�CW3IMN7B36PO3In�hj7qD8S H"D8G AV?OA�x�xq367OP:SkCg<�;�P:xq?=�ÀwVS 7:D�;"M8G A
xq;@nF36?O7�PO36HLhjP:n
<�;�PgwVD8SkCED
7OP:h�SkM8S�MFH
36�@h�xq5iGl3&7:DF36A�h�CW7:Y8h�G�G Ao;�p8?O36POT�3In89
k`y�.�>- -R/$B¥�6C3?#�(' ->�3?+'$)(=35>-!=K;35>->@+'(' �3?.�FG>"$)!�3?('$_*�(',�NW$)&)+' -t/$)>-H[$)¥�6� "t�3?>"$).�+=KS<7$43?.� -.�Fg+'�X35+�+'��$)('$7 -!�.�,g6�.� -¥�6�$[35.X35>-,/F

,/:@+'�� -!L:P,/(A+'(' ]35.�F/>-$)!=I



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% �j¾

� ?O3ICW;LM8n�h�M8n�PO3IGkh67O3Inq5�;LSkMN7qS ?$7FD8hj7$36T�3IMySk<lQ � S ?q<Q;�PFCW3Inq7O;�p"3&7:DF3Vx�h6��Skx�h�GkG AV?OA�x�xq367OP:SkC
5�;LSkMN7FJN7:DF36PB3&Sl?mMF;�HLY8hjP:h�Ma7O363$7FD8hj7,58PB;�pihjpiSkGkSl7WA�ªa¥³¯�ª6m.²�ªa¢\ª[SkM�7:DF3[n8Sl?O7OP:S piYF7FS ;"M4wVSkG�G�n8S PO3ICW7:GlA&PO3J!83ICW7
SkMa7OP:SkMF?FSkC�58PO;I5�36PO7:Sl36?�;"<>7:DF3o?:D8hj5"3IJ@?:Skx&5iG A
p�3IC6h�YF?B3�7:DF3o36POPO;�P�n8S ?O7BP:S piYF7:S ;LM�S ?�h�G ?O;Õ<�PO363o7O;
7:hj��3
h�M
hjPBpiS 7OP:hjPBA�<Q;IP:x�9

üÐ;IP$7:DF36?O3*PO3Ihj?O;"MF?qS 7[Sl?[nF36?:S PFhjpiG 3�7O;�CWPO3Ihj7O3
h�xq;@nF3IG�SkM�wVD8SkCEDq7:DF3*?OA�x�xq367OPOAo?O7OPFY8CW7:YFPO3�;"<
7:DF3V?O5ih�CW3�5iG�hBAu?Vh�M
S�M8DF36PO3IMN7[PO;"Gl3�SkM�7:DF3&?FD8hj5�3o;"<�7:DF3yn8Sl?O7OP:S piYF7FS ;"M89�æ&MF3V?:Skxq5iG 3&w|h�Ay;"<,nF;LSkMFH
7:D8S ?
S ?g7O;�x�hj�I3&58PO;�pihjpiSkG�S 7\A
58PB;�5�;�PB7:S ;"M8h�Gz7O;o?OA@x�xq367BPOAIJ{3I9 H"9

� ��� � ��� �_�¤��n
o>�'��� �
wVDF36PO3po>���R�&S ?�?B;"xq3�xq3Ih6?:YFPO3�;"<,7:DF3ÕnF36H�PO363y;"<,?OA@x�xq367OPBA�;"<,7:DF3y?:D8hj5"3��RJ4hIM8n��6nçS ?yh�MF;�PO�
x�h�G�S �ISkMFHyCW;u3Jq�C6S 3IMa7g7:D8hj7|x�hj�I36?$7:DF3�n8S ?B7OP:S piYF7:Sl;"Mq?:Y8x17O;�Y8M8S 7\AI9�ÿt36PB3�7:DF3&� Y8nFH�3In�7\Az5iSkC6hIGkS 7\A�;"<
?:D8hj5"36?|n8S PO3ICW7:G A�PO3J!83ICW7O?g7:DF3IS Pm?OA�x�xq367OPOAIJ�<�;�P:C6SkMFHV7:DF3ox&;�n8h�G�?:D8hj5"3&7O;�p"3&7:DF3ox&;�?O7$?BA�x�x&367OP:SkC6J
P:hj7FDF36P�7:D8h�M
G 3Ih�T@SkMFH�S 7
hj?V<�PO363&5ihjP:h�x&367O36P:9 f DF3y<�Y8M8CW7:S ;"Mjoi�srk�gx�S H"Da7gp�3o?O5"3IC6S r83In�h�MaA�MuY8x*p"36P
;"<>w&h�Au?:J�h�M8n�DF36PO3�?:Skx&5iG A
?O7:h�M8nF?�S�M�<�;�P&7:DF3owg3IGkG �BnF;@C6Y8xq3IMa7O3In�C6hj5ih�C6S 7\A�;"<L7:DF3�DuY8x�h�M�T@S ?:Y8h�G
?OAu?O7O3Ix!7O; nF367O3ICW7�hIM8n�P:hj7O3ÕnF36H�PO363
;"<.T�S ?FY8h�G,?OA�x�xq367OPOAÁ�=�4h6P:G ;dw0Ã XR3636T�36?:J ��Æ�ÈIÆ�É 2&h6��SkM�Ã
ÿ$36?O?:J ��ÆIÆ�È�É �{;@C�DF36PVÃÒÄÁhjH�3Ix�h�MF?:J ��Æ�Æ�èIÉ Ä hjH�3Ix�h�MF?FJ �IÆ�Æ�Î �O9

f DF3�7\wg;�xq;�nF3IGl?*x�h�Ayx�Skx�SkC,3Ih�C�D�;�7FDF36P*hjPOpiS 7OPFhjP:SkG A�C6G ;�?B3IG AySk<"�Ohj?*S ?*h6585ihjPO3IMa7:G A�7FDF3&C6h6?O3I�
3Ih�CEDtQ � 7:YFP:MF?.;"YF7�7O;[p�3�7FDF3&x�hj��S�x�h�GkG A[?OA@x�xq367OPFSkC$<�;�P:x SkM�7FDF34?B5ih�CW3IJ�Sk9l3I9@7:DF3|x�hj�@SkxoY8x ;"<�7:DF3
<�Y8M8CW7:S ;"Mfo>�srk�B9$ÿ$3IM8CW3oS 7|S ?qnF;"YFp87:<�Y8GzwVDF367:DF36P|n8hj7:h�?:Y8C�Dyhj?g7:DF;�?B3VSkM�7:D8S ?$5ih65�36PVC6h�Myn8S ?O7FSkMFH"Y8S ?:D
7:DF36?O3�xq;�nF3IGl?�3Ixq5iS PFSkC6h�GkG AI9 � ?�n8S ?:C6YF?O?B3In)hjp";dT�3IJ@7:DF;LYFH"D8J@7:DF36;IPO367:SkC6h�G.CW;LMF?:SknF36P:hj7FS ;"MF?&?O363Ix!7O;
<�hBTI;�Pg7:DF3�Gkhj7O7B36P&x&;�nF3IGk9
� ªE±E �£�·�u� �¢\·�ªa¢&¤I£�¤�¥³°d¯�«�¯

� ?,?:YFHIH�36?O7O3InVhjp�;dT�3IJa7O;VY8M8nF36PO?B7:h�M8n�7:DF3$?B7OP:Y8CW7:YFPO3.;L<F7:DF3[n8S ?B7OP:S piYF7:Sl;"MF?tSkM�xq;IPO3[nF367:hISkGkJjwg3
MF363In�7O;�CW;"MF?:SknF36Pm7:DF3g5�;�?B?:S piSkGkSl7WA&;L<LCW;IPOPO3IGkhj7FS ;"MF?�h�xq;"MFH&7:DF3*?:D8hj5�3*5ihjP:h�xq367B36PO?:9 f DF3�r8PO?O7O��;IP:nF36P
h�M8h�GlAz?:Sl?Vhjp�;dT�3o7O3IG�G ?VYF?&wVDF36PO3o7:DF3�xq;@nF36?�SkM�7:DF36?O3o5ihjP:h�x&367O36PO?�<�h�G�GêwVDF3IM�7:DF3V5ihjP:h�x&367O36PO?�hjPO3
7:hj�I3IM|;"MF3�h67&h�7:S�xq3 É w43�MF;dw CW;"MF?:SknF36PVDF;dw 7:DF3&5ihjPFh�xq367O36PO?mPO3IGkhj7B3�wVDF3IM
CW;LMF?:SknF36PO3In
7O;IH�367:DF36P:9
UF5�3IC6SlriC6h�GkG AIJ{wg3�CW;"MF?FSknF36P�7:DF32�N �«�£�­m·�ªa£"¯�«�­�«�ªa¯>;"<�7:DF3�T{hjP:S ;"YF?g?:D8h65�3�5ih6P:h�xq367O36PB?:9

f DF3qxq;�?O7>PB36T�3Ih�GkSkMFHgw|h�A�7O;VnF;[7:D8S ?4<QPO;Lx 7:DF3*n8hj7:h*hj7mD8h�M8nVS ?>?:Skx&5iG A�7B;�5iG ;�7>7FDF3.5�36P:CW3IS TI3In
7\Az5iS�C6h�GkS 7\A�<�Y8M8CW7:S ;"M�h6?[h�<�Y8M8CW7:S ;LMq;"<z3Ih�CEDq5ih�S Pm;"<z?:D8hj5�3[5ihjP:hIxq367O36PO?*��5"36P:CW36587:Y8h�G�7:hj?O�@J��>�z5i9 � �OJ
h�M8n�?:C6hj7B7O36PO5iG ;�7*7:DF3o?:D8hj5�36?V58PO;@n8Y8CW3In�hj?�h
<�Y8M8CW7:Sl;"M�;"<>3Ih�CED�5ihIS P�;L<L5ihjP:h�xq367B36PO?o��58PO;�n8Y8CW7FS ;"M
7:hj?B��J��@�u5i9.���O9��=�j;"SkMa7onF3IMF?FS 7:S 36?[;"<@7FDFPO363�h�M8n�<Q;"YFP�}uY8h�nFP:S�Gkhj7O36P:hIG{5ihjP:h�x&367O36PO?[7:hj��3IM�hj7�h
7:Skxq3
hjPO3y5�36PF<Q3ICW7:GlA)wg3IGkG �BnF36riMF3In�piYF7�Skxq5�;I?O?:S piG 3y7O;�5iG ;�7�SkMÀ�j�Bn8Skx&3IMF?:S ;"MF?:9�� ü�YFPO7:DF36PFxq;�PO3ÕMzY8x&36P:SkC
CW;�POPB3IGkhj7:S ;LMF?[h�xq;LMFH�7:DF3&Tuh6P:S ;"YF?�5ihIS PO?g;"<�?:D8hj5�3V5ihjP:h�x&367O36PO?|C6h�M�p"3�C6h�GkC6Y8Gkh67O3In89

 ¢E«�¤�£"´a¥³ªa¯B9$ü.SlH"9 Ì 5iG ;I7O?�5�36P:CW3IS TI3In*7\Au5iSkC6h�GkSl7WA|hj?4h�<�Y8M8CW7FS ;"M�;L<N7:DF3.7\wg;�7OPFSkh�MFH"G 3�5ihjP:hIxq367O36PO?
�O�>�z5i9 � �O9 f DF3Õxq;�nF3�h67ì®¯� Ç ¿ ¶ � ° � � � Sk9l3I9kJ,7:DF3
3I}zY8S�Gkhj7O36P:hIG@7OP:S�h�MFH"G 3�� S ?�C6G 3IhjP:GlA�T�Sl?:S piG 3I9
ü.S H"9 Æ S ?�h�?FC6hj7O7O36PO5iGl;�7&;"<,7:DF3�7OPFSkh�MFH"G 36?&58PB;�n8Y8CW3In�pzA�?:YFpi��3ICW7O?��O�@�u5i9$�I� É hjH"h�SkM�7:DF3�xq;�nF3Õhj7
3I}uY8SkGkhj7O36PFh�G�S ?|}zY8S 7B3&36T�SknF3IMa7:9

~EM�7:DF3�58PB;�n8Y8CW7:Sl;"M�7:hj?O�@J@7:DF3�CW;�POPO3IGkh67:S ;"M�p�367\wg363IM�°Åh�M8n�®�C6h�M�p"3�C6h�GkC6Y8Gkh67O3In�n8S PO3ICW7FG A
<�PO;"xç7:DF3�n8hj7:h É S 7B?�T{h�GkYF3�S ?wv � x ¿ 	 �I� èj¾ 9�~EM�7:DF3o5"36P:CW36587:Y8h�G.C6hj?B3IJL7:DF3�CW;�POPO3IGkh67:S ;"M
C6h�M�p"3hj?OA@xq587O;I7:SkC6h�GkGlA�36?O7FSkx�hj7O3In���puA�CWPO3Ihj7FSkMFH�h|?B367&;"<@;�p8?B36POTuhj7FS ;"MF?�SkM8C6GkY8n8S�MFHjN n8YF5iGkS�C6hj7:S ;"MF?�<�;�P�h
P:hj7B3In�?FCW;�PO3�;L<TNt�OJLA@S 3IGkn8SkMFHÕh�M�36?O7:Skx�hj7O3�;L<Fvù�yx&¿ 	 ��È � Ç 91�,A�ü.S ?:DF36PFÑ ?�36�@h�CW7&7O36?B7�7:DF3�CWP:S 7:SkC6hIGTuhIGkYF3�;L<zvVwVS 7:D � �Ò¿ 	 ¿ � G 36T�3IG"S ?|¿ 	 ¿ Ìj¾LÌ J8xq3Ih�M8SkMFHV7:D8hj7mp�;�7:D�7:DF36?O3�CW;�POPB3IGkhj7:S ;LMF?*hjPO3[?:S H"M8S riC6hIMN7hj7�7FDF3�¿�9k¿ � G 36T�3IG�JIpiYF7
hjPO3�MF;�7�?FS H"M8S riC6h�Ma7:G A�n8S Ó�36PO3IMN7|<�PO;"x 3IhIC�D
;�7FDF36P:9



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��Î

0
30

60
90

120
150

180 0
0.2

0.4
0.6

0.8
1

0

1

2

3

4

5

6

angle (degrees)                          length ratio

perceived typicality

ÅrÆ ÇSÈ9É^ÊA{4Ì�ß�ÕVÐ^×ZÏ�à�Ò7Ï�ÚVÖ0à�Ø�ÚDÓ5Ø�ÕOÐ�æVÜWØ�Ó�Ø�×;Ô5ÕO÷��^Ò�à�Ó^Ô,|SÓ'øDæVÙWà�Ï�ÜWÙPÓ'øgÐ5Ï�Ó5ÙWÚVÛ�Ô}0ZæjÒ�Ð^à�Ò�æVÓ^ÕVÏ�ÜAÓ^Ï�Ô5ÿ�ý���þDæ�Ì~365�æOÜPØ�Ó5Ó^Ò�Ö
Ï�Ô�Ï[× ÕVÚVà�Ó^ÙPØ�Ú0Ø�×;Ï�ÚOÛ�ÜWÒ7Ï�ÚVÖ�ÜWÒ�ÚVÛ�Ó5áVö]Ð5Ï�Ó5ÙWØXÌ;ü�áVÒ7Ñ[ØDÖVÒ7Ï�Ó�Ò�ÝDÕVÙWÜWÏ�Ó^Ò�Ð5Ï�Ü@ÙPÔ�à=ÜPÒ=Ï�Ð5ÜWøw.DÙWÔ5ÙW÷VÜWÒ�Ì

$ ¡u¤�·�¢E«�¥³¤�­�ª:¢W¤I¥ ¯B9�ü�;�P�}uY8h�nFP:SkGkh67O36P:h�G ?FJR7:DF36PO3 hjPO3�<�;"YFP�5ihjP:hIxq367O36PO?:J[h�M8nÁDF3IM8CW3�?FS �)5ihIS PO?:9
ü.S H"9 � ¿t5iGl;�7O?>7\Au5iSkC6h�GkS 7\A�hj?�h�<�Y8M8CW7:S ;"M�;"<F3Ih�CED�5ih�S Pm�O�>�z5i9 � �OJuh�M8noü.S H"9 ��� ?FDF;Fw*?,7:DF3qn8S ?O7OPFS piYF7:S ;"M
;"<�?:D8hj5"3yhj?Vho<�Y8M8CW7:S ;"M�;"<{3Ih�CED�5ihIS P|�O�@�u5i9>���O9 � H"h�SkM
7FDF3�xq;�nF3�hj7g?:}uY8hjPO3ySl?&C6Gl3IhjP:G AyT�Sl?:S piG 3�SkM
3Ih�CED
5iG ;�7:Jz36?O5"3IC6Skh�GkGlA�SkM
7FDF3&58PO;�n8Y8CW7FS ;"M�n8h67:h�9

f hjpiG 3 � h�M8nÀ��?:DF;dw�7FDF3�CW;�PBPO3IGkhj7:Sl;"M�x�hj7OP:S�CW36?y<�;�P�7:DF3�<�;"YFP�}zY8h�nFPFSkGkhj7O36PFh�GL5ihjP:h�x&367O36PO?:J
7:hj�I3IM�<�PO;"xç7:DF3o5�36P:CW36587:Y8hIG.h�M8n�58PO;�n8Y8CW7B;"M�n8hj7:h�PO36?O5�3ICW7FS T�3IG AI9 f DF3
CWPFS 7:SkC6h�G8Tuh�GkYF3o;"<FvÕhj7[7:DF3
¿�9k¿ � G 36T�3IG�S ?|¿ 	 ¿ È � è 9 � HLh�SkM�7:D8S ?|S ?$p";�7:D
7:DF3&7FDFPO36?:DF;"Gkn�;"<{?FS H"M8S riC6h�M8CW3�<�;�Pg3Ih�C�D
S�M8n8S T�S�n8Y8h�G�v�hj?wg3IGkG�hj?g7:DF3&7:DFPO36?FDF;"Gkn�;"<ê?FS H"M8S riC6h�M8CW3�<�;�Pg7:DF3�n8S Ó�36PO3IM8CW3&p�367\wg363IM
CW;�POPB36?O5�;"M8n8S�MFH�vêÑ ?|SkM|7FDF3&7Wwg;
7:hjpiGl36?:9�KR;IPOPO3IGkhj7FS ;"MF?�;"<�³���´ þ � ²��v´ � � ³���´ � J�h�M8n�´ þ �v´ � J.h6PO3�?:SlH"M8S riC6h�Ma7:G AÕn8S Ó�36PO3IMa7oSkM�7:DF37\wg;
7FhjpiG 36?:9

Â�3IMF36PFh�GkG AIJ{p"3IC6h�YF?O3V;"<L7:DF3�D8S H"D���Ñ ?VDF36PO3IJ{?FS H"M8S riC6h�M8CW3�G 36T�3IG ?*;"<ê?Fx�h�GkG>CW;IPOPO3IGkhj7FS ;"MF?|x�h�A
p�3[;dT�36PO36?O7FSkx�hj7O3In89 Ô 36TI36PO7:DF3IG 36?O?FJLSl7[S ?qC6G 3IhjP$7FD8hj7$?O36TI36P:h�GÐ;L<{7:DF3[5ih�S PO?m;"<z5ihjP:h�xq367B36PO?[hjPB3oD8S HLD8G A
CW;�POPB3IGkhj7O3In8J�h�M8n
7:DuYF?g7:DF3&36POPO;IP&n8Sl?O7OP:S piYF7FS ;"MyS ?|<QPO;Lx p"3ISkMFH���;"SkMa7:G A�SkM8nF365"3IM8nF3IMN7:9[�@�u5iGkh�M8h67:S ;"MF?
<�;�P�7:DF3y5ihjPO7FSkC6Y8GkhjPV5ihj7O7O36P:M
;"<�nF365�3IM8nF3IM8CWA Sl?
hIn8x�S 7O7O3In8GlA�?B5�3IC6Y8Gkhj7FS T�3IJ,piYF7�h�<�36w S�MN7O36PB36?O7:SkMFH
5ihj7O7B36P:MF?VnF;�?:YFHIH�36?O7g7:DF3Ixq?O3IGlT�36?:9

æ&MF3�CW;"MF?B5iSkC6YF;"YF?�5ih67O7O36P:M�S ?V7:D8hj7�CW;�POPO3IGkh67:S ;"MF?�hjPO3�HI3IMF36P:h�GkG A�D8SlH"DF36PySkM�7:DF3�58PO;�n8Y8CW7FS ;"M
n8hj7:h�7:D8h�MÁSkMÕ7FDF3�5�36PFCW36587:Y8h�G&n8hj7:hI9 üÐ;�Py36��hIxq5iG 3IJ&SkM�7:DF3�58PO;@n8Y8CW7:S ;LMÍn8hj7:h�7:DF36PO3 hjPO3 D8S H"D
CW;�POPB3IGkhj7:S ;LMF?Lp"367\w4363IM4?B��36w±³
h�M8n�3Ih�C�D4;L<N7:DF3m7\w4;g7:h65�36PO?�´ þ hIM8na´ � 9B�{;u;��@SkMFHVhj7>7FDF3$?:C6hj7B7O36PO5iG ;�7B?



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��Ç

0

0.2

0.4

0.6

0.8

1

30 60 90 120 150

le
ng

th
 r

at
io

�

angle (degrees)

ÅrÆ ÇSÈ9É^ÊA�4Ì~ß�à�Ï�Ó^Ó5Ò�Ð^æVÜWØ�Ó�Ø�×@Ó^áVÒ7Ó5Ð^ÙPÏ�ÚVÛ�ÜWÒ�ÔLÖVÐ5Ï�ú�Ú1÷9ø[Ô^ÕV÷��^Ò�à=Ó5Ô�0�æOÐ5ØDÖVÕVà�Ó^ÙWØ�Ú�Ó5Ï�Ô5ÿ�ýZ�Lþ9ækÌ��:5CÔ^áVØ�ú�ÙWÚVÛ2ÖOÒ�ÚVÔ5ÙWÓ'ø
ÙWÚ0Ï�ÚVÛ�ÜWÒs��ÜPÒ=ÚVÛ�Ó^áVö`Ð^Ï�Ó^ÙPØgÔ5æOÏ�à�Ò�Ì�ü�áVÒ7Ñ[ØDÖVÒ7Ï�Ó�Ò�ÝDÕVÙWÜWÏ�Ó^Ò�Ð5Ï�Ü@ÙPÔ�à=ÜPÒ=Ï�Ð5ÜWøO.9ÙWÔ^ÙP÷OÜPÒ9Ì

² ³ ´ þ ´ �
² � 9k¿�¿I¿�¿
³ ¿�9k¿ ÇIÎ�Ì � 9k¿�¿�¿�¿
´ þ i���»���¸a� �B¿�9k¿ Îj¾LÌ � 9k¿I¿�¿�¿
´ � � i��/i��"¹�i i���»a����¹ � i�� ¸�»���i � 9k¿�¿�¿I¿

üAÏ�÷VÜWÒ�39+	�kØ�Ð^Ð5Ò�ÜWÏ�Ó5ÙWØ�Ú1Ñ[Ï�Ó5Ð^ÙWþ[×ZØ�Ð�Ó^áVÒ7×ZØ�ÕVÐ�ÝDÕVÏ�ÖVÐ5ÙWÜWÏ�Ó^Ò�Ð5Ï�Ü@æVÏ�Ð^Ï�Ñ[Ò�Ó^Ò�Ð5Ô�0�æXÒ�Ð5à=Ò�æVÓ5ÕOÏ�ÜAÓ5Ï�Ô5ÿ�ý���þDæ�Ì~3655Ì

² ³ ´ þ ´ �
² � 9k¿�¿�¿I¿
³ ¿�9k¿ Ç�èIÆ � 9k¿�¿�¿I¿
´ þ i���»Ð¸a��� i��/���a�Ð¹ � 9k¿�¿�¿I¿
´ � i��/i��a��¸ i��/��¸ai�� i���»Ð¸a��¸ � 9k¿�¿�¿I¿

üAÏ�÷VÜWÒ��:+=�_Ô5øDÑ[æVÓ5Ø�Ó5ÙWà�à�Ø�Ð5Ð^Ò�ÜWÏ�Ó5ÙWØ�Ú�Ñ[Ï�Ó^Ð5ÙWþs×ZØ�Ð[Ó5áVÒ�×ZØ�ÕVÐ[ÝDÕVÏ�ÖVÐ^ÙWÜPÏ�Ó5Ò�Ð^Ï�Ü_æVÏ�Ð^Ï�Ñ[Ò�Ó^Ò�Ð5ÔB0�æOÐ5ØDÖVÕVà�Ó^ÙWØ�Ú�Ó^Ï�Ô5ÿ�ý
��þDæ�Ì��:55Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��È

�Oh��

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

30

60

90

1

2

3

4

5

6

7

aspect ratio

skew (degrees)

perceived typicality

��pi�

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0

50

100

150

1

2

3

4

5

6

7

aspect ratio

taper 1 (degrees)

perceived typicality

�BC6�

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 0
30

60
90

120
150

180

1

2

3

4

5

6

7

aspect ratio

taper 2 (degrees)

perceived typicality

�On8�

0 10 20 30 40 50 60 70 80 90 0
30

60
90

120
150

1

2

3

4

5

6

7

skew (degrees)

taper 1 (degrees)

perceived typicality

��3I�

0 10 20 30 40 50 60 70 80 90 0
30

60
90

120
150

180

1

2

3

4

5

6

7

skew (degrees)

taper 2 (degrees)

perceived typicality

�O<O�

0
30

60
90

120
150 0

30
60

90
120

150
180

1

2

3

4

5

6

7

taper 1 (degrees)’

taper 2 (degrees)

perceived typicality

ÅrÆ ÇSÈ9É^Ê�Ë9��Ì ß�ÕVÐ^×ZÏ�à=Ò�Ï�ÚVÖEà�Ø�Ú9Ó^Ø�ÕVÐ�æVÜWØ�Ó^Ô;Ø�×OÔ5ÕV÷��^Ò=à�Ó5Ô�|4Ó'øDæVÙWà�Ï�ÜPÙWÓ'ø_Ð5Ï�Ó^ÙWÚVÛ�Ô�0�æXÒ�Ð5à�Ò=æVÓ5ÕVÏ�ÜjÓ^Ï�Ô^ÿ@ýJ��þDæ�Ì�395SæOÜPØ�Ó5Ó^Ò�Ö
Ï�Ô7Ï1×ZÕVÚVà�Ó^ÙWØ�Ú�Ø�×�Ò�Ï�à)á�æVÏ�ÙWÐ_Ø�×�Ó^áVÒ[Ô5ÙWþ�ÖVÙWÑ[Ò�ÚVÔ^ÙPØ�ÚVÔ,+£â?äVåEÔ5ÿ�Ò�ú�.DÔ�ÌµÏ�Ô^æjÒ=à�Ó7Ð5Ï�Ó^ÙWØvâ5îkåEÓ5Ï�æjÒ=Ðw3A.DÔ/ÌµÏ�Ô5æXÒ�à�Ó
Ð5Ï�Ó5ÙWØ�â���å�Ó5Ï�æjÒ=Ð4��.9Ô�ÌkÏ�Ô^æjÒ�à=Ó�Ð5Ï�Ó^ÙWØbâ��Aå�Ó5Ï�æjÒ=Ð�3(.DÔ/ÌkÔ^ÿ�Ò�ú�â��9åBÓ^Ï�æXÒ�Ð	�t.DÔ�ÌkÔ5ÿ�Ò=ú â���å�Ó5Ï�æjÒ�Ð	��.DÔ/Ì�Ó5Ï�æXÒ�Ð�3�Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��Ì

�Oh�� 0

0.2

0.4

0.6

0.8

1

0 30 60 90

as
pe

ct
 r

at
io 

skew (degrees)
��pi� 0

0.2

0.4

0.6

0.8

1

0 30 60 90 120 150

as
pe

ct
 r

at
io 

taper 1 (degrees)

�BC6� 0

0.2

0.4

0.6

0.8

1

0 30 60 90

as
pe

ct
 r

at
io 

taper 2 (degrees)
�On8�

0

30

60

90

0 30 60

ta
pe

r 
1 

(d
eg

re
es

)

¡

skew (degrees)

��3I�
0

30

60

90

0 30 60

ta
pe

r 
2 

(d
eg

re
es

)

¡

skew (degrees)
�O<O�

0

10

20

30

40

50

60

70

80

90

0 30 60 90

ta
pe

r 
1 

(d
eg

re
es

)

¡

taper 2 (degrees)

ÅrÆ ÇSÈ9É^ÊEË�Ë�Ì ß�à�Ï�Ó^Ó5Ò�Ð^æVÜWØ�Ó^ÔBØ�×�Ó5áVÒ7ÝDÕVÏ�ÖVÐ5ÙWÜWÏ�Ó^Ò�Ð5Ï�ÜPÔ�ÖVÐ^Ï�ú�Úe÷Dø[Ô^ÕV÷��^Ò�à�Ó^ÔM0�æVÐ^Ø9ÖOÕVà�Ó5ÙWØ�ÚeÓ^Ï�Ô^ÿ@ý���þDæ�Ì��:5kÔ^áVØ�ú�ÙWÚVÛ
Ò�Ï�à%ábæVÏ�ÙWÐBØ�×AÓ5áVÒEÔ^ÙWþeÖOÙPÑ[Ò=ÚVÔ5ÙWØ�ÚOÔ,+7â5äVåaÔ^ÿ�Ò�úR.DÔ�Ì�Ï�Ô^æjÒ�à=ÓaÐ^Ï�Ó^ÙPØ�â5îAåaÓ5Ï�æjÒ=Ð�3�.DÔ�ÌLÏ�Ô5æXÒ�à�ÓEÐ^Ï�Ó^ÙPØ�â���å7Ó5Ï�æXÒ�Ð
�
.DÔ/ÌkÏ�Ô5æXÒ�à�ÓBÐ^Ï�Ó^ÙPØ�â��Aå�Ô^ÿ�Ò�úR.DÔ/ÌkÓ^Ï�æXÒ�Ð�38â��9åBÔ^ÿ�Ò�ú1.DÔ/Ì
Ó^Ï�æXÒ�Ð	��â���å�Ó5Ï�æjÒ=Ð4��.9Ô�Ì
Ó^Ï�æXÒ�Ð�3�Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��Æ

2α

α

ÅrÆ ÇSÈ9É^Ê2Ë�Þ4ÌC�\Ð5ÙWÛ�áDÓ�Ó5Ð5Ï�æjÒ£¢�Ø�ÙWÖ�ýVú�áVØ�Ô^ÒEÓ5Ï�æjÒ�Ð_ÙWÔ�Ó'ú�ÙWà�ÒEÓ^áVÒ7Ñ[Ï�Û�ÚVÙWÓ5ÕVÖVÒ_Ø�×AÙWÓ5Ô�Ô5ÿ�Ò�ú¤0'ð_55Ìkü�áOÒaÔ^ÿ�Ò�ú\ÙWÔ�Ó5áVÒ
ÏJ.�Ò=Ð5Ï�Û�Ò2Ø�Ð5ÙWÒ�ÚDÓ5Ï�Ó5ÙWØ�Ú�Ø�×LÓ5áVÒ[ÜWÒ�×ZÓ7Ï�ÚVÖ�Ð^ÙWÛ�áDÓ7Ô5ÙWÖVÒ�ÔO0ZÑ[Ò�Ï�Ô^ÕVÐ5Ò=ÖìáVÒ�Ð5Ò[× Ð5Ø�Ñ¥.�Ò�Ð^Ó5ÙWà�Ï�Ü¦5^ýCÏ�ÚOÖ�áVÒ=ÚVà�Ò0ÙWÚ�Ï�Ð^ÙPÛ�áDÓ
Ó5Ð^Ï�æXÒs¢�Ø�ÙPÖ�ÙWÔ�Ï�ÕOÓ5Ø�Ñ[Ï�Ó5ÙWà�Ï�ÜPÜWøgáVÏ�ÜW×�Ó5áVÒ}.�Ï�ÜWÕVÒ7Ø�×;Ó5áOÒEÓ5Ï�æjÒ�Ð�0ZÓ5áVÒ�ÖVÙ7§jÒ�Ð^Ò�ÚVà�ÒgÙWÚ0Ø�Ð5ÙWÒ�ÚDÓ5Ï�Ó5ÙWØ�Ú1÷jÒ�Ó'ú�Ò�Ò�Ú�Ó5áOÒaÜWÒ�× Ó
Ï�ÚOÖeÐ^ÙWÛ�áDÓ�Ô^ÙWÖVÒ�Ô,5^Ì

�Oü.S HL9 ��� n8J 3I�OJ�;"MF3�C6h�M|?B363oC6G 3Ih6P[xq;@nF36?|h�G ;"MFHV7:DF3oDF;IP:S �6;"Ma7:h�G8hj�@S ?qh�M8n�hIG ;"MFH�7FDF3on8Skh6H�;"M8h�Gk9 f DF3
DF;�P:Sl�6;"MN7Fh�G.hj�@S ?���7:hj5"36P���¿O¶���CW;�POPB36?O5�;"M8nF?o7O;�5ihjP:h�G�G 3IG ;�H�PFh�xq?��OSk9 3I9�}zY8h�nFPFSkGkhj7O36PFh�G ?&wVS 7FD�?B��36w
piYF7�MF;�7:hj5"36P:��� h�MF;�7FDF36PVD8S H"D8G AyPO36H"Y8G�hjPV<�;�P:x�9 f DF3�n8SkhjH�;"M8hIG>�Ohj5858PO;d�@Skx�hj7B3IG Ao7:DF3�GkSkMF3�nF36riMF3In
puA�7:DF3y3I}zY8hj7FS ;"M�´Î� �V³���h�G ?B;�CW;�POPB36?O5�;"M8nF?o7O; h�D8S H"D8G A�PB36H"Y8GkhjPV?:YFp87\Az5"3O��P:S HLDN7V7OP:hj5"36�6;"SknF?:J
SkM�wVD8S�C�D�;"MF3
7Fhj5�36P�Sl?
hIYF7O;"x�hj7FSkC6h�GkG A�7\wVSkCW3
7:DF3�x�h6H"M8S 7:Y8nF3y;"<$7:DF3
?O��36w �Oü.S HL9 � ���O9 f D8S ?�S ?
36?O5"3IC6Skh�GkG A�SkMN7BP:S H"Y8SkMFH�SkM
GkS HLDN7m;"<{7:DF3&PO;LG 3�T@S PO7FY8h�GÐ7OPFhj5�36�6;"S�nF?VhjPO3[7:DF;"YFH"Da7g7O;o5iGkh�A�SkM
?OA@x�xq367BPOA
nF367O3ICW7:Sl;"M
��ÄÁhjHI3Ix�h�MF?:Jj�*h�M
Â�;z;"G�JLUFw
SkM8MF3IM8J>ÃÎ�*hIM
ÿt;�PB36p�3636�@J ��ÆIÆ�è �O9

~EM�?:Y8x�J,?O;Lxq3�;"<,7:DF3ÕCW;�POPO3IG�hj7:S ;"MF?�SkM�7:DF3�58PO;@n8Y8CW7:S ;LM)n8hj7Fh
hj585�3IhjPo7O;�p�3y7:DF3�PO36?FY8G 7�;"<
3IG 36T{hj7O3InÕ58PB;�pihjpiSkGkSl7:S 36?�;L<�CW36PO7Fh�SkM�?O5�3IC6SkhIGR?:YFp87\Az5"36?:9 U8Y8C�D�?O5�3IC6SkhIGR?:YFp�C6h67O36H�;�P:Sl36?
S�MÀh�?:D8hj5"3
C6Gkhj?B?:J,36��D8S piSl7:SkMFH�h�T{hjP:S 367\A�;"<R?OA@x�xq367BP:S 36?yhIM8n�PO36HLY8GkhjP:S 7FS 36?:J$C6hIM�p"3
?:DF;dwVM�7O;�p�3ÕSkxq5";�PO7:hIMN7
SkM�7:DF3�xq3IMa7:h�GLPO3658PB36?O3IMN7Fhj7:S ;"M�;"<L?:D8hj5"3�C6hj7O36HI;�P:S 36?��OüÐ3IG�n8x�h�M8J ��Æ�ÆIÈ pi�O9�ÿ$36PO3o7:DF36A�5iG�hBA h
PO;"G 3
h�M8h�Gl;�H�;"YF?�7B;�piYF7&?O3ICW;LM8n8hjPOA
7O;y7:DF3�CW3IMN7BP:h�G�x�hj�@Skx�h�GkGlAz��?OA@x�xq367BP:SkC[xq;�nF3O���\YF?B7ohj?[7:DF3o;dT�36P:h�G�G
xq3IMa7:h�Ga?:D8hj5"34?B5ih�CW3VS ?�piSkhj?O3In�7O;dw|hjP:n47FDF3&x�hj��S�x�h�GkG A[?OA@x�xq367OPFSkC@?:D8h65�3IJ�Sl7gS ?*hIG ?O;�piSkh6?O3In8J�h�Glp�3IS 7
7O;�hoG 36?B?O36PVnF36H�PO363IJ87O;dw&h6P:nF?g;�7:DF36P�PO36HLY8GkhjP|xq;@nF36?:9

¨ª© õ�ïzöw«mû�¬�ïzø,­>®Vì�¯zú�ð�ïzøw°>ûuø,

f DF3�x�h�S�M�CW;"M8C6GkYF?FS ;"M�;L<L7:D8S ?[5ihj5�36P�S ?[7:D8hj7�xq3IMa7:h�G>x&;�nF3IG ?[;"<L7OPFSkh�MFH"G 36?
h�M8n�}zY8h�nFPFSkGkhj7O�

36P:h�Gl?
?FDF;Fw h�x�hjPO�I3In�piSkh6?�7O;dw|hjP:nF?�PB36H"Y8GkhjP�<�;�P:x&?:9ÍU8D8hj5"3�C6hj7B36H�;�P:S 36?�SkM�36Ó�3ICW7�CW;LMF?:S ?O7�;L<�h
CW3IMa7OP:h�GkJiD8S H"D8G A
?OA@x�xq367BP:SkC458PO;�7B;�7\Az5"3&5iGkYF?ohynF36H�P:hIn8hj7:S ;"M
7B36P:x 7FD8hj7VSkM8CWPO3Ih6?O36?ox&;"MF;�7O;"M8S�C6h�GkG A
wVS 7FD�n8S ?O7Fh�M8CW3|<QPO;Lx 7:DF3g58PO;�7O;�7\Au5�3I9 f D8S ?.PO36?:Y8Gl7gS ?.;L<�CW;"YFPO?B3&D8SlH"D8G A&PO3Ix�S�M8S ?:CW3IMa7.;"<�CW;"MaT�3IMa7:S ;"M8hIG
T@S 36w�?g;"<�C6hj7O36H�;IPOA�?O7OPFY8CW7:YFPO3�SkM�CW;IH"M8S 7:S TI3VC6hj7O36H�;IP:S 36?$?FY8C�Dyhj?�s�piS P:n8J�v�wVD8SkCEDyhjPO3[;"<Q7B3IM|PO36HLhjP:nF3In
hj?|CW;"MF?:Sl?O7:SkMFHV;"<>D8S H"D8GlA�7\Az5iSkC6hIGÐ58PO;�7B;�7\Az5"36?$?:YFPOPB;"Y8M8nF3In
pzA�xq;�PO3�Y8MzYF?FY8h�G>C6hj?O36?gwVDF;I?O3�7\Au5iSkC6h�G �
S 7\A�nF36H�P:hInF36?�xq;"MF;�7O;LM8SkC6h�GkG AywVS 7FD�n8S ?O?FSkx�SkGkh6P:S 7\A�<�PO;"xç7:DF3o58PO;�7O;�7\Au5�3��OU8x�S 7:D�Ã Ï�3In8S�M8J ��Æ�Ì�� �B9
Ä D8hj7�S ?�PO3Ix�h6PO�uhjpiGl3ySkM�7:DF3yC6YFPOPB3IMN7�C6hj?B3yS ?:J8r8PO?O7:J�7:DF3�HIPO3Ihj7O36P�nF36H�PO363V;"<.x�hj7:DF3Ix�hj7:SkC6h�Gz7OPFh�MF?O�



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ��¿

5ihjPO3IM8CWA�;"<>7:DF3�Y8M8nF36P:GlA�SkMFH�?:D8hj5"3�?O5ih�CW36?:Jmh�GkG ;dwVS�MFH�h
58PO3IC6Sl?O3�CED8hjP:h�CW7O36PFS �Ihj7:S ;LM�;"<>7:DF3�xq3IMa7:h�G
piSkhj? É hIM8n
?O3ICW;"M8n8Jz7:DF3�<�h�CW7g7:D8hj7g7:DF3[58PO;�7O;�7\Au5�36?g7:YFP:M
;LYF747B;
p"3&36�z7BPO3Ixq3IG A�?B5�3IC6Skh�GzP:h67:DF36Pg7:D8h�M
x�hj7FDF3Ix�hj7:SkC6hIGkG Ao7\Az5iSkC6hIGLC6h6?O36?:9

f DF3�58PB3I<Q36PO3IM8CW3Õ<�;�P&PO36H"Y8Gkh6P�<Q;�PFxq?�SkM�5�36P:CW36587FS ;"M�D8hj?Vp�363IM�wVSknF3IG A MF;�7O3In��Bÿt;@C�Dap�36PBH�Ã
Ï�C � G�S ?O7O36P:J ��Æ�ÎIè�É Ê&hIM8S �6?:h�J ��Æ�È�Æ �OJN7FDF;"YFH"D�Sl7O?,PB;"G 3*S ?�?:YFp>��3ICW7.7O;VnF36pihj7B3&�B=L36PO��S�MF?:J �IÆ�È�Ç�É ÿ�h67Or83IGkn
ÃÅ�>58?O7O3ISkM8J ��ÆIÌ�Î �O9�~EM
7:DF3�CW;"YFPO?O3�;L<@36�u5�36P:Skx&3IMN7O?&;LM�?FGkh�Ma7�5"36P:CW36587:S ;"M�SkM�SkM8<�hIMN7O?FJ,U8Gkh67O36P�h�M8n
Ï�;�P:S ?B;"MÀ� ��Æ�ÌIÎ �o<Q;"Y8M8n)7:D8h67�MF36w�p";�P:MÁSkM8<�hIMN7O?Õh�G PB3Ih�nFA)?FDF;Fwg3InÁh�58PO3I<�36PO3IM8CW3 <�;�P�?F}zY8hjPB36?�� h
58PO3I<�36PO3IM8CW3o?O;y?O7OPO;"MFH�7:D8hj7VS 7�CW;"Y8Gkn�MF;�7[p�3�36�u7:SkMFHLY8S ?:DF3In�puA�<�h�x�SkGkS�hjP:S 7\AI9R~jM�7FDF3yCW;"xq5iGl367:S ;"M
;"<
;@C6C6GkY8nF3In
r8H"YFPO36?:JzH"Gl;�pih�GÐ?BA�x�x&367OPOA�;"<87:DF3oCW;Lxq5iG 367O3In�r8H"YFPO3�D8hj?gp"363IM
?:DF;dwVM|7B;
;dT�36PBP:SknF3VG ;@C6h�G
58PO;�5"36PO7:S 36?[?:Y8CED�hj?[H�;u;�n
CW;LMN7:S�MzY8hj7FS ;"M
�OUF36�@Y8G 36P[367oh�G�9kJ ��Æ�Æj¾ �B9t~�7oD8hj?[p�363IM�MF;�7B3In���ÄÁh6H�3Ix�h�MF?
367*h�Gk9�J ��ÆIÆ�è �{7:D8h67gDuY8x�h�M�PO36H"Y8G�hjP:S 7\A�nF367O3ICW7:S ;"MoS ?�hj7�G 3Ihj?O7�H"G ;Ipih�GN3IMF;LYFH"D�7O;�;I5�36P:hj7B34;LM�5ihj7O7B36P:MF?
;"<�<Q;LYFPVnF;�7O?��OSk9 3I9�JIT@S PO7FY8h�G�}zY8h�nFPFSkGkhj7O36PFh�G ?:�O9gU8SkM8CW3V7:DF3yÂ�36?O7:h�Gl7:S ?O7O?FJÐ7:DF3&58PO3I<�36PO3IM8CW3�<�;�P�7:DF3�xq;�?O7
PO36H"Y8G�hjP�S�MN7O36PB58PO367:hj7:Sl;"M)D8h6?�CW;"MN7FSkMzYF3In�7O;�5iGkh�A h)CW3IMa7OP:h�G$PO;"Gl3�SkMÁx�hj7:DF3Ix�h67:SkC6h�G�hIC6CW;"Y8MN7B?�;"<
5�36PFCW36587:S ;"M����{363IYawg3IMNp"36POH"J ��Æ�È���É �gYFÓthjPO7[367oh�G�9kJ �IÆ�Ì���É �*h�M�nF36P�ÿt3IG�x Ã �8363IYNwg3IMap�36POH"J �IÆ�Æ���É
X�SkCED8hjP:nF?FJ;�j3658?O;LM8JLÃ üÐ3IG�n8x�h�M8J �IÆ�Æ�Ç�É ü�3IGkn8x�h�M8J ��Æ�ÆIÈ h���SkM8C6GkY8n8SkMFH�SkMq7:DF3[?O5�3IC6SlriC�C6hj?B3�;"<z?:D8hj5"3
C6hj7O36HI;�P:S �Ihj7FS ;"M��Oü�3IGkn8x�h�M8J ��ÆIÆ�È pi�O9

� C6YF?O7O;"x�hjPOAo;�p>��3ICW7:S ;"M�7O;&?FSkxq5iGkSkC6Sl7WAu��pihj?O3In�7:DF36;IP:S 36?[Sl?.7:D8hj7$7FDF3�PO36H"Y8Gkh6P[<�;�P:xq?.;�p8?B36POT�3In
SkM�58?OA@C�DF;"Gl;�H"SkC6h�G"DNAu5�;I7:DF36?O36?g?:Skxq5iGlA�PO3J!83ICW7|hoGkSk<�367:Skxq3�;L<{?O3IMF?O;�PBA�;�p8?O36POT{hj7:S ;LMq;"<>h�wg;�P:Gkn�nF;"xq�
SkM8hj7B3In
pzAyPO36H"Y8Gkh6P&<�;�P:x&?:9,~E<�7:DF36?O3�58PB3I<Q36PO3IM8CW36?*7:DF3Ixq?O3IG TI36?�H"Y8SknF3&5"36P:CW36587:Y8h�G�;�POH"hIM8S �Ihj7:S ;LM�h�M8n
H�PO;LYF5iSkMFH"J�hj?�?:YFH�H�36?O7B3InÀhjp�;dT�3Õh�M8nÀhj?�YF?FY8h�GkG AÁh6?O?:Y8xq3In8J$7:DF3IMÕ7FD8S ?oT�S 36w CW;"MN7Fh�SkMF?�h�T@SkC6S ;"YF?
C6S P:C6Y8G�hjP:S 7\AI9$=>P:S ;�Pm7O;�h�MaA�H�PO;"YF5iS�MFH
;IP4;IPOH"h�M8S �Ih67:S ;"M8J�7:DF3�T@S ?:Y8hIGIr83IG�n
CW;"MN7Fh�SkMF?[h�P:Sl;�7g;"<>G ;@C6h�GkS �6�
hjpiG 3[?O5ihj7FSkh�G�<Q3Ih67:YFPO36?|hjPOP:hIMFH�3In�S�M
h�M�h65858PO;d��Skx�hj7O3IG AoP:h�M8nF;Lx�n8Sl?O7OP:S piYF7FS ;"M8J�h6?VS ?|}zY8Sl7O3�36T@SknF3IMa7
wVDF3IM�;LMF3
S�MF?O5�3ICW7O?V7:DF3o;"YF7O5iYF7&;"<mh
?:Skxq5iGl3
<�3Ihj7:YFPB3
nF367B3ICW7O;�P&;"M�h
7\Az5iS�C6h�G.M8hj7:YFP:hIG,Skx�hjH�3I9q~jM
7:DF3�hjp8?O3IM8CW3&;"<ih�MNA�H�PO;"YF5iSkMFHV58PO;@CW3In8YFPO3IJ{7:DF3�DNAu5�;I7:DF367:SkC6h�G�Y8MapiSkhj?O3In�;�p8?O36PBT�36Pgw4;LY8Gknq;"<>CW;LYFPO?O3
D8h�T�3o7O;�CW;"MF?:S�nF36Py¤�¥�¥.?:YFp8?O367B?&;"<@7:DF36?B3�<Q3Ih67:YFPO3o5�;"S�MN7O?FJ.MF;�7&�\YF?B7�s�H�;u;�n8v
;�P&wg3IGkGl��p�3ID8h�T�3In�CW;"MF�
r8H"YFP:h67:S ;"MF?:9�ÿt3IM8CW3
7:D8Sl?
;Ip8?O36POT�36Powg;"Y8Gkn�36�u5�3ICW7�7O;�riM8n�7OPFSkh�MFH"G 36?�h�M8n�}zY8h�nFPFSkGkhj7O36PFh�G ?�SkM�7:DF3
wg;�P:Gkn�SkM�hjp";"YF7&7:DF3�n8Sl?O7OP:S piYF7FS ;"M�;LMF3�wg;"Y8Gkn�36�z5"3ICW7y<�PO;"x�7OPFS 5iG 367O?�h�M8n�}uY8h�nFP:YF5iG 367B?&;"<,5�;"SkMa7O?
H�3IMF36P:h67O3InÀhj7oP:h�M8nF;"x[� Sk9 3I9kJgh�Gkx&;�?O7�36�@h�CW7:GlA�7:DF3�MF3IYF7OP:hIG4n8Sl?O7OP:S piYF7FS ;"MF?�36�@D8S piS 7B3InÀhjp�;dT�3IJ�£" �­
7:DF3V?:YFp>��3ICW7:S T�3�n8S ?O7OPFS piYF7:S ;"MF?F9�=$YF7O7FSkMFHo7:D8S ?�7:DF3V;�7:DF36P�w|h�AIJ�SkM
;�P:nF36P�<�;�P|h�M�;�p8?B36POT�36P�7O;�CW;"GkG 3ICW7
?O7:h67:S ?O7:S�C6h�G�<�PO3I}uYF3IM8C6S 36?�;"<�TuhjPFS ;"YF?�?:D8h65�36?VSkM
7FDF3�wg;�P:Gkn8J"S 7�wg;"Y8Gkn�PO3I}uY8S PO3�h�M
;IP:h�C6G 3&7O;�SkM8n8S�C6hj7O3
� YF?O7owVD8SkCED�5ihjPB7O?o;"<R7:DF3yP:h�w�Skx�hjH�3Õh�CW7:Y8h�GkGlA�p"3IG ;"MFH�7O;�7:DF3y?:h�xq3y?:D8hj5"3IJRP:hj7FDF36P
7FD8h�M)YF?FSkMFH
5�36PFCW36587:Y8h�GLH�PO;LYF5iSkMFH�xq3ICED8h�M8S ?:x&?o<�;�P[7:D8S ?�5iYFPO5";�?O3IJ.hj?�S ?�h�G w|h�Az?|hj?B?:Y8xq3In9� h�M8n�Sl7VCW;"Y8Gkn�MF;�7
7:DF3IM�7:YFP:M�hjPB;"Y8M8n�h�M8n�YF?O3�7:DF36?O3�<�PO3I}uYF3IM8C6S 36?�5";�?O7�DF;�Cq7B;�DF3IG 5 nF3IC6SknF3�DF;Fw 7B;�H�PB;"YF5i9�ÿ$3IM8CW3
S 7�hj585�3IhjPB?�7:D8hj7V7:DF36?O3y?:YFp>��3ICW7:S T�3�?:D8hj5�3Õn8S ?O7BP:S piYF7:S ;LMF?&;�P:S H"S�M8hj7O3yMF;I7ySkM�?:Skxq5iGl3�3Ixq5iS P:S�C6h�GL;�p8�
?O36POT{hj7:S ;LM�piYF7&P:hj7FDF36P�SkM�h�MF36�@YF?�;"<>?:YFp87:G 3�xq3IMa7:h�G�?O7O36PO36;�7\Au5�36?�hjp";"YF7&PO36H"Y8G�hjP:S 7\Ay;"<$<�;�P:x�h�M8n
5ihj7O7B36P:M89

®Vì�±�ìdøEìdíF²dìdö
�BÐ^Ñ[Ô5Ó^Ð5Ø�ÚOÛXýXßVÌWýl³�ÜWÒ�ÙWÓ^Ñ[Ï�Ú�ý�´�ÌWý�µ¤³�ÜWÒ�ÙWÓ5Ñ[Ï�Ú�ýGûgÌ_0¶3�·9¸6¹:5^Ì�º�áVÏ�Ó�Ô5Ø�Ñ[Ò�à�Ø�ÚOà�Ò�æVÓ^Ô�Ñ[ÙPÛ�áDÓkÚOØ�Ó�÷jÒ�Ì4»F¼5Ç�½OÆ¿¾`ÆÀ¼9½Sý

Ë6�4ý��9Á9¹6Â9¹6Ã9¸XÌ
�BÔ^áD÷9øSýlÄrÌF³�ÌPý�µ¥³�Ø�Ó5Ó/ýl)£Ìz�aÌt0¶3�·9¸6¸:5^Ì(Å7Ò�à�ÙWÔ^ÙPØ�Ú�Ð5ÕOÜPÒ=ÔaÙWÚ�Ó^áVÒgæjÒ�Ð^à�Ò�æVÓ^ÙWØ�ÚìÏ�ÚOÖ�à�Ï�Ó^Ò�Û�Ø�Ð5Ù7¢�Ï�Ó5ÙWØ�Ú�Ø�×AÑgÕVÜWÓ5ÙWö

ÖOÙPÑ[Ò=ÚVÔ5ÙWØ�ÚOÏ�Ü;Ô^Ó5ÙWÑgÕVÜWÙ'Ì�Æ�¼�ÈDÉs½zÇ9ÈÉ¼ËÊ�Ì_Í,ÎDÊ/É�Æ¿ÏgÊÐ½z¾�Ç6ÈzÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�ÔJØÓÙ
ÊÚÇ�És½OÆ¿½�Ç�ÛÝÜvÊ,Ït¼�ÉsÔJÛ	Ç9½�ÞB»F¼5Ç�½OÆ¿¾`ÆÀ¼9½Sý
Ës'jý�¹9¹�öËß9¹CÌ

à�Ï�Ð5ÜWØ�ú�ýGûgÌWýsµh)_Ò�Òs.�Ò�Ô/ý9à7Ìz0�3�·�á�·�55Ì�ü�áVÒâ.�Ò�Ð^Ô5Ï�Ó^ÙWÜPÙWÓ'ø_Ï�ÚVÖEÏ�÷VÔ5Ø�ÜWÕVÓ5Ò�Ò£ã[à�ÙWÒ�ÚVà�ø7Ø�×OÖVÒ�Ó5Ò=à�Ó5ÙWÚVÛ_Ñ[ÙPÐ^Ð5Ø�Ð;Ô5øDÑ[Ñ[Ò�Ó^Ð5ø
ÙWÚ1Ð5Ï�ÚOÖVØ�Ñ ÖVØ�Ó�ÖVÙWÔ5æOÜPÏ�øDÔ�Ìtä
Æ¿Ò)Æ¿¼6½�å_Ê,Ò%ÊÚÇ�É�Ö,×4ý�Ë9��ý�ás¸9¹9Â�á�·6¹XÌ



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% � �

à�Õ�§jÏ�Ð5Ó�ý9ûgÌWý�´;Ò=Ò�ÕDú�Ò�ÚD÷XÒ�Ð5ÛCý��_ÌJ´�Ì9æXÌWý�µR)BÒ=Ô5Ó5ÜWÒ�ý9ÄrÌÉ0�3�·6¸:3655Ì��kØDÖVÙWÚVÛ7Ó^áVÒ�Ø�Ð^ø[Ø�×:.DÙPÔ^ÕVÏ�ÜOæVÏ�Ó^Ó5Ò�Ð^Ú0à�Ø�Ñ[æVÜWÒ�Ó5ÙWØ�ÚkÌ
Æ�¼�È9É£½�Ç9Èa¼ËÊ
Ì_Í,ÎSÊGÉ�ÆÀÏ2Ê,½�¾ËÇ9È�Ñ
ÒÚÔJÖ,×9¼9Èc¼?Ç�ÔJØ�ç£È�Ï�Ç9½wÑ_ÊGÉ¶Ö)Ê�Î�¾`Æ¿¼6½�Ç9½zÞ�ÑaÊGÉcÊJ¼�ÉsÏ�Ç9½�Ö)ÊGýÝHF0è�:5^ý���õ�3wöË�:áwõCÌ

Å7Ï�ÿDÙWÚ�ýDßVÌ���ÌWý�µ�ûBÒ�Ô^Ô/ý�)£Ì£ÄrÌa0�3�·6·:á655ÌSü�áOÒ�Ô5æVÏ�Ó5ÙWÏ�ÜDÑ[Ò�à)áVÏ�ÚVÙWÔ5Ñ[Ô�Ñ[Ò�ÖOÙPÏ�Ó5ÙWÚVÛ_Ô5øDÑ[Ñ[Ò�Ó5Ð^ø2æXÒ�Ð^à�Ò�æVÓ^ÙPØ�Ú�Ì4ä
Æ¿Ò)Æ¿¼6½
åaÊÐÒ)ÊÚÇ�É¶ÖÐ×�ýÝ�9HF0è�6Ã:55ý��9·�3�ß9Â6�9·6¹9ÃXÌ

Å7ÕVÖVÏCý�)gÌ�é7ÌWý�µ�ûBÏ�Ð5Ó/ý�ÍLÌÐ�_ÌÉ0�3s·:á�¹�55Ì�Ñ
Ç6¾�¾]Ê/És½;Ö,ÈXÇ6ÒÕÒ)Æ ê	ÖÕÇ6¾`ÆÀ¼9½;Ç6½�Þ�ÒÕÖ)Ê,½VÊ}Ç9½�Ç6ÈXÔJÒ)Æ¿ÒÚë:ì_Ò�úîí�Ø�Ð^ÿ~+~æ�Ø�áOÚwº�ÙWÜPÒ=ø
Ï�ÚVÖvß�Ø�ÚOÔ/Ì

ÄXÒ�ÜWÖVÑ[Ï�Ú�ý_æXÌ?0�3�·6·9Á�55Ìh)BÒ=Û�ÕVÜWÏ�Ð^ÙWÓ'øj.9Ô�Ì
Û�Ò�ÚVÒ�Ð^ÙPà=ÙPÓ'øùÙWÚ¹Ó^áVÒ�æXÒ�Ð5à=Ò�æVÓ5ÙWØ�Ú�Ø�×7à�Ø�ÜPÜWÙWÚVÒ�Ï�Ð5ÙWÓ'øSÌgÑ_Ê/É�Ö)Ê�Î:¾]Æ¿¼9½Vý7Þ6<4ý
¹6¹9ß6Â9¹�õ6�XÌ

ÄXÒ�ÜWÖVÑ[Ï�Ú�ýFæCÌ>0¶3�·6·:áwÏ�55Ì=)BÒ=Û�ÕVÜWÏ�Ð^ÙWÓ'ø9ö]÷VÏ�Ô5Ò�ÖùæjÒ�Ð^à�Ò�æVÓ^ÕVÏ�Ü7Û�Ð5Ø�ÕOæVÙWÚVÛXÌ�»F¼9Ï4ÎXÈ�¾ËÇ9¾]Æ¿¼9½zÇ9ÈFï,½z¾`Ê,È¿È-Æ�ÇDÊ,½�Ö)Ê=ýaË9�F0�õ�55ý
ß6¸9�6Â9Á9�6¹XÌ

ÄXÒ�ÜWÖVÑ[Ï�Ú�ý�æCÌ}0�3�·6·:á�÷a55Ì�ü�áVÒEÔ5Ó^Ð5ÕVà=Ó5ÕVÐ^Ò[Ø�×AæjÒ=Ð5à�Ò�æOÓ5ÕVÏ�Ü�à�Ï�Ó^Ò�Û�Ø�Ð5ÙWÒ�Ô�Ì�Æ�¼�ÈDÉs½�Ç6È�¼ËÊÓÜjÇ6¾�×�ÊÐÏ�Ç9¾]Æ¿ÖÚÇ9ÈlÑ
ÒÚÔJÖ,×9¼6ÈX¼5Ç�Ô�ý
'CË4ýa3wõ9ß6Â:36á�ÃXÌ

ÄXØ�Ô5Ó^Ò�Ð/ý�Å8Ì�û£ÌÉ0�3�·6¸9¹�55Ì�ð_ÙWÔ5ÕVÏ�ÜjÖVÙWÔ^à�Ð5ÙWÑ[ÙWÚVÏ�Ó^ÙWØ�Ú�ýGà�Ï�Ó5Ò�Û�Ø�Ð5ÙWà�Ï�ÜjÙWÖVÒ=Ú9Ó^Ù7ñVà�Ï�Ó^ÙWØ�Ú�ý�Ï�ÚVÖ[à�Ï�Ó5Ò�Û�Ø�Ð5ÙWà�Ï�ÜjÐ^Ï�Ó^ÙPÚOÛaÙWÚ[÷VÐ^ÙWÒ�×
ÖOÙPÔ^æVÜWÏ�øDÔ�Ø�×Aà�ÕVÐ¶.�Ò�Ö�ÜWÙPÚOÒ�Ô,+�ÙWÑ[æVÜWà�Ï�Ó^ÙWØ�ÚVÔ�×ZØ�Ð_ÖVÙWÔ5à�Ð^Ò�Ó5ÒgÒ�ÚVà=Ø9ÖOÙPÚOÛ0æVÐ^Ø9à=Ò�Ô5Ô^Ò�Ô/Ì�Æ�¼�ÈDÉs½�Ç9ÈÉ¼òÊ
Ì_Í,ÎDÊ/É�Æ¿ÏgÊÐ½z¾�Ç6È
ÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�ÔJØ	çgÈ�ÏtÇ6½�Ñ_Ê/É�Ö)Ê�Î:¾]Æ¿¼9½�Ç6½�Þ�ÑaÊGÉcÊJ¼�ÉsÏ�Ç9½�Ö)ÊGýa�F0èß�55ý~ás¸9ß9Â6¸9Ã�á�Ì

ÄXÐ5ÙWÒ�Ö�ý4´�Ì7ßVÌWý4µ ûBØ�ÜPø�Ø�Ï�ÿ@ý	ó[Ì-æCÌy0�3s·9¸�õ:55ÌEô'ÚOÖVÕVà�Ó^ÙPØ�ÚãØ�×Eà�Ï�Ó5Ò�Û�Ø�Ð5ø¯ÖVÙWÔ5Ó5Ð^ÙW÷VÕVÓ5ÙWØ�ÚVÔ,+g� ×ZÐ5Ï�Ñ[Ò�ú�Ø�Ð5ÿq×ZØ�Ð
à=ÜPÏ�Ô5Ô^Ù/ñOà�Ï�Ó^ÙPØ�Ú2ÜWÒ�Ï�Ð5ÚVÙWÚVÛCÌÝÆ�¼�ÈDÉs½�Ç6Èl¼òÊâÌ_ÍÐÎSÊ/É�Æ¿ÏgÊÐ½�¾ËÇ9È9Ñ
ÒÚÔJÖ,×9¼9Èc¼?Ç�ÔJØTÙ
ÊÚÇ�És½OÆ¿½�Ç�Û�ÜvÊÐÏ�¼�É£ÔJÛ�Ç9½zÞ�»F¼5Ç�½OÆ¿¾`ÆÀ¼9½Sý
Ë6�F0è�:5^ý��9¹�õ9Â9�6ß:á�Ì

³�Ï�Ð5ÚVÒ�Ð�ý�º±Ì�0�3s·:ásÃ:55Ì	³�Ø9ØDÖ1æVÏ�Ó^Ó5Ò�Ð^ÚVÔBáVÏJ.�Ò7×ZÒ�ú�Ï�ÜWÓ5Ò�Ð^ÚVÏ�Ó^Ù7.�Ò�Ô�ÌÉõ�Ï2Ê/É�Æ¿ÖÚÇ9½�ö�Ö/ÆZÊ,½�¾]Æ¿ÒÚ¾ ýÝ<6{4ý�¹�õ9Â�õ:3�Ì
ûBÏ�Ó�ñVÒ=ÜPÖký~³EÌWý�µR��æVÔ^Ó5Ò�ÙWÚ�ý�º±Ì_0�3s·9¸6ß:55Ìjü�áVÒ7Ô^Ó5Ï�Ó^ÕVÔ�Ø�×;Ó^áVÒBÑ[ÙWÚVÙWÑgÕVÑ æOÐ5ÙWÚVà�ÙWæVÜWÒ�ÙWÚ0Ó^áVÒBÓ^áVÒ�Ø�Ð^Ò�Ó5ÙWà�Ï�Ü;Ï�ÚVÏ�ÜWøDÔ5ÙWÔ

Ø�×�.DÙWÔ5ÕVÏ�Ü@æjÒ=Ð5à�Ò�æOÓ5ÙWØ�Ú�ÌâÑ
ÒÚÔJÖÐ×6¼9Èc¼?ÇSÆ¿ÖÚÇ9Èa÷�È�È¿È"ÊÐ¾]Æ¿½SýF�9HF0è��55ý~3�ß6ß9Â�3�¸9ÁCÌ
ûBØDà)áD÷jÒ=Ð5ÛXý�æXÌWýlµCø�à£�BÜWÙWÔ5Ó5Ò=Ð/ý��_ÌO0�3s·9ß9¹�55Ì4� Ý9ÕOÏ�ÚDÓ5ÙWÓ5Ï�Ó5Ù7.�Ò�Ï�æVæVÐ^Ø�Ï�à%ábÓ5Ø�ñVÛ�ÕOÐ5Ï�Ütù�Û�ØDØDÖVÚVÒ�Ô^Ô�úXÌ�Æ�¼�ÈDÉs½�Ç6ÈF¼òÊ

ÌâÍÐÎSÊGÉ=Æ¿Ï2Ê,½�¾ËÇ9È�Ñ
ÒÚÔJÖÐ×6¼9ÈX¼5Ç�Ô�ý�':D�ý�¹6Á:3�Â6¹9Á�õXÌ
æ�Ï�à�Ø�÷OÔ/ý�Å8Ì�0�3�·6·9Á�55Ì4)BØ�÷OÕVÔ5Ó_Ï�ÚVÖ�Ò£ã[à�ÙWÒ�ÚDÓaÖOÒ�Ó5Ò�à=Ó5ÙWØ�ÚìØ�×kÔ^Ï�ÜWÙWÒ�ÚDÓBà�Ø�Ú�.�Ò�þ�Û�Ð5Ø�ÕVæVÔ/Ì}ï�ë Ì
ë ÌÓë Ì
ë
ûjÉ�Ç6½�ÒÚÇ9Ö,¾`ÆÀ¼9½�Ò

¼6½�Ñ
Ç6¾�¾]ÊGÉ£½�õ�½�Ç9ÈcÔJÒ)Æ¿Ò}Ç9½�ÞAÜjÇ6ÖÐ×�Æ¿½VÊÓï�½�¾`Ê,È¿È"Æ ÇDÊ,½�Ö)ÊGý�Ë9{4ý��9¹6Â9¹:á�Ì
æ�Ï�øDÚVÒ=Ô/ý��aÌSü�Ì	0�3s·:ás¹:55Ì;ü�áVÒ7ú�Ò�ÜWÜPö]æXØ�Ô5Ò=ÖeæOÐ5Ø�÷OÜPÒ=ÑbÌAÅÉ¼�È�½zÞ9Ç9¾]Æ¿¼6½�ÒA¼ËÊÓÎ:×9ÔJÒ)Æ¿Ö,Ò%ýÝ�4ýVõ:á9á�ö`õ6·:3�Ì
ó7Ï�ÚVÙ7¢�Ô^ÏXý}³EÌ10�3s·:á�·�55ÌCü�É�Ç�Ç9½VÆ ýZÇ6¾`Æ¿¼6½qÆ¿½`þ/Æ¿Ò)Æ¿¼9½�ØùÊÐÒÚÒÚÇ9ÔJÒO¼9½?ÿ�Ê,ÒÚ¾�Ç6ÈX¾�ÎSÊGÉ¶Ö)Ê�Î�¾`Æ¿¼6½�ëîì_Ò�ú í�Ø�Ð^ÿ~+eÍLÐ5Ï�Ò=Û�Ò�Ð

ÍLÕV÷VÜWÙWÔ5áVÒ�Ð^Ô/Ì
ó7Ò�ÚVÖVÏ�ÜWÜ'ý�Å8Ì_³EÌf0�3s·9¸9ß�55Ì��Lþ9Ï�à�ÓgÖVÙWÔ5Ó5Ð^ÙW÷VÕVÓ5ÙWØ�ÚVÔE×ZØ�ÐaÔ^áVÏ�æXÒ�ÔgØ�×�Ð^Ï�ÚVÖVØ�Ñ Ó^Ð5ÙWÏ�ÚVÛ�ÜWÒ�Ô/ÌOõ}Þ6þÐÇ6½�Ö)ÊÐÒ[ÆÀ½�õ4Î6Î:È"ÆZÊÚÞ

ÑaÉ�¼ � Ç � Æ¿È"Æ¿¾ËÔ�ýXË6H4ý�¹6Ã9¸6Â9¹9�6·XÌ
ó7Ò�ÚVÖVÏ�ÜWÜ'ý~Å[Ìâ³EÌWý�µ ó7Ò�ÚOÖVÏ�ÜWÜ?ý�º±Ì�ßOÌ�0�3s·9¸9Ã�55Ì��_ÜWÙPÛ�ÚVÑ[Ò�ÚDÓ5Ô7ÙWÚ�Ó'ú�Ø�ö`ÖVÙWÑ[Ò�ÚOÔ5ÙWØ�ÚVÏ�ÜAÐ5Ï�ÚOÖVØ�Ñ�Ô5Ò�Ó^Ô2Ø�×�æXØ�ÙWÚDÓ5Ô�Ì

õ�Þ9þ,ë�õ
Î9Î:ÈcëlÑ_É�¼ � ë�ý�Ë�Þ4ý�¹9¸9Ã6Â�õ6��õXÌ
ó7ÚVÙWÜWÜ'ýJÅ[ÌWý�µ1)BÙWà)áVÏ�Ð5ÖVÔ�ýZº±Ìz0è��ÖVÔ�Ì755ÌÉ0�3s·9·9Á�55ÌzÑ_ÊGÉ¶Ö)Ê�Î�¾`Æ¿¼6½;Ç6Ò4÷�Ç9Ô�Ê,Ò%ÆÀÇ9½�Æ¿½¶Ê�Ê/É5Ê,½�Ö)Ê,ëa�kÏ�Ñ2÷OÐ5ÙWÖVÛ�Ò�+-�kÏ�Ñ2÷VÐ^ÙWÖVÛ�Ò

�_ÚVÙ7.�Ò�Ð^Ô5ÙWÓ'ø0ÍLÐ5Ò�Ô^Ô/Ì
ó7Ð5Ï�Ú9Ó¶¢�ý�Å8Ì�ûgÌWý9µ\ü	.�Ò�Ð^Ô5ÿDøDý��£Ì-0¶3�·�á�ß:5^Ì�ß�ÙWÑ[ÙWÜWÏ�Ð5ÙWÓ'øEØ�×@Ð5Ò�à=Ó5Ï�ÚOÛ�ÜWÒ�Ô,+�Ï�Ú1Ï�ÚVÏ�ÜPøDÔ^ÙPÔLØ�×@Ô5ÕO÷��^Ò�à�Ó^Ù/.�ÒEÖVÙWÑ[Ò�ÚVÔ^ÙWØ�ÚVÔ�Ì

Æ�¼�È9É£½�Ç9Èa¼ËÊ
ÜBÇ9¾Ë×�Ê,Ï�Ç9¾]Æ¿ÖÚÇ9È�Ñ
ÒÚÔJÖ,×9¼9Èc¼?Ç�Ô�ý
Ë�Þ�ý9õ9Â9¹�õXÌ
´;Ò=Ò�ÕDú�Ò�ÚD÷XÒ�Ð5ÛCý(�aÌT´�ÌFæCÌ80�3�·�á93655Ìh�~æXÒ�Ð5à�Ò=æVÓ5ÕVÏ�ÜEà�ØDÖVÙWÚVÛìÜWÏ�ÚOÛ�ÕVÏ�Û�Ò0× Ø�Ðw.DÙWÔ5ÕVÏ�Ü�Ï�ÚVÖ�Ï�ÕVÖVÙWÓ5Ø�Ð5øìæVÏ�Ó5Ó^Ò�Ð5ÚVÔ�Ì

õ�ÏgÊ/É�Æ¿ÖÚÇ9½�Æ�¼�ÈDÉs½�Ç6È�¼òÊ
Ñ
ÒÚÔJÖÐ×6¼9Èc¼?Ç�Ô�ýa{s'�0¿¹:5^ý�¹9Ã�á�Â6¹�õ9·CÌ
´;Ò=ø9Ó^Ø�Ú�ý�øùÌ	0�3s·9¸�õ:55Ì;ÍAÒ�Ð5à=Ò�æVÓ5ÕOÏ�ÜAØ�Ð^Û�Ï�ÚOÙ/¢=Ï�Ó5ÙWØ�Ú0Ï�Ô�ÚOÒ�Ô5Ó^Ò�Ö�à�Ø�Ú9Ó^Ð5Ø�Ü'Ì(÷�Æ¿¼6ÈX¼5ÇDÆ¿ÖÚÇ6Èâ»FÔ � Ê/És½VÊ,¾]Æ¿ÖÐÒ%ýÝ<�Ë4ý�3�õ:3sÂ:3�ß6¹XÌ
´;Ò=ø9Ó^Ø�Ú�ý�øùÌ	0�3s·9·6�:55Ì�ö�ÔJÏ�Ï2Ê,¾]ÉsÔJÛÉÖÕÇ�È�ÒÕÇ6È-Æ¿¾ËÔJÛ_ÏgÆ¿½�Þ6ë(�kÏ�Ñg÷VÐ^ÙPÖOÛ�Ò�ý�ø���+�øùÌ ô=Ì ü�Ì9Í�Ð5Ò�Ô^Ô/Ì



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% ���

´;ØDà)áVÒ�Ð�ýCÍLÌ�æCÌWýzµ¤ºìÏ�Û�Ò=Ñ[Ï�ÚVÔ�ý�æXÌ�0�3s·9·6¹:55Ì	�_§jÒ=à�Ó5ÔEØ�×�Ò�ÜWÒ�Ñ[Ò�ÚDÓ_Ó'ø9æXÒgÏ�ÚVÖ�Ô^æVÏ�Ó^ÙWÏ�Ü;Û�Ð5Ø�ÕVæVÙWÚVÛ0Ø�Ú�Ô5øDÑ[Ñ[Ò�Ó^Ð5ø
ÖOÒ�Ó5Ò�à=Ó5ÙWØ�Ú�ÌâÑ_Ê/É�Ö)Ê�Î�¾`ÆÀ¼9½Sý�Þ�Þ4ý�ß6Á9ß6Â9ß9¸�á�Ì

´;Ø�ú�Ò�ý-Å8Ì	³EÌR0�3s·9¸�á955Ìsü�áVÐ^Ò�Ò�ö]ÖVÙWÑ[Ò�ÚVÔ5ÙWØ�ÚVÏ�Ü_Ø�÷��^Ò�à=Ó0Ð5Ò=à�Ø�Û�ÚVÙWÓ5ÙWØ�Úq×ZÐ^Ø�Ñ Ô^ÙPÚOÛ�ÜWÒ�Ó'ú�Ø�ö`ÖVÙWÑ[Ò�ÚOÔ5ÙWØ�ÚVÏ�Ü�ÙWÑ[Ï�Û�Ò�Ô�Ì
õ�É£¾`Æ ê	ÖGÆ¿Ç6È�ï,½�¾]Ê,È¿È-Æ ÇSÊ,½�Ö)Ê=ýÝ��Ë4ý�¹6ß9ß6Â9¹9·6ßXÌ

ø�Ò�ÖOÙPÚkýFÅ[Ì~´�ÌWýÝµíß�à)áVÏ6§jÒ�Ð�ýTøùÌ�øùÌf0�3s·:á�¸�55Ìf�kØ�ÚDÓ5Ò=þ9ÓgÑ[ØDÖVÒ�Ü�Ø�×�à�ÜWÏ�Ô^Ô5Ù7ñVà�Ï�Ó5ÙWØ�ÚìÜWÒ�Ï�Ð5ÚVÙWÚVÛCÌ;Ñ
ÒÚÔJÖ,×9¼6ÈX¼5ÇDÆ¿ÖÚÇ6È
åaÊÐþ/ÆZÊ��
ýÝ{9<�ý��9Ã�á�Â6�9¹9¸CÌ

ìBØ�Ô5Ø�×ZÔ5ÿDøSý�)gÌ}0¶3�·9¸6¸:5^Ìâ�Lþ9Ò=Ñ[æVÜWÏ�Ð5ö]÷VÏ�Ô5Ò�Ö�Ï�à�à�Ø�ÕVÚDÓ5Ô7Ø�×AÐ5Ò=ÜPÏ�Ó5ÙWØ�ÚOÔ�÷jÒ�Ó'ú�Ò�Ò�Úìà=ÜPÏ�Ô5Ô^Ù/ñOà�Ï�Ó^ÙPØ�Ú�ýSÐ^Ò�à�Ø�Û�ÚVÙWÓ5ÙWØ�Ú�ýSÏ�ÚVÖ
Ó'øDæVÙWà�Ï�ÜWÙPÓ'øSÌ?Æ�¼�È9É£½�Ç9È}¼ËÊ�Ì_ÍÐÎSÊ/É�Æ¿ÏgÊÐ½�¾ËÇ9È-Ñ
ÒÚÔJÖ,×9¼6ÈX¼5Ç�ÔJØ Ù
ÊÚÇ�És½OÆ¿½�Ç�ÛÓÜìÊ,Ï�¼�ÉsÔJÛwÇ6½�Þ »F¼?Ç�½VÆ¿¾]Æ¿¼9½Vý�Ë�'	0�õ�55ý
ásÃ9Ã6Â:á�Ã6¸XÌ

ÍAÏ�ÜWÑ[Ò�Ð�ý;ßVÌ��_ÌWý�µ ûBÒ�Ñ[Ò=Ú9ú�Ï�øSý�ó[Ì}0¶3�·:ás¸:5^Ì4é�Ð5ÙWÒ�ÚDÓ5Ï�Ó5ÙWØ�ÚbÏ�ÚVÖ�Ô5øDÑ[Ñ[Ò�Ó^Ð5øÝ+
Ò£§jÒ�à=Ó5ÔEØ�×kÑgÕVÜWÓ5ÙWæVÜWÒ�ý9Ð^Ø�Ó^Ï�Ó5ÙWØ�ÚVÏ�Ü?ý
Ï�ÚVÖsÚOÒ�Ï�Ð[Ô^ø9Ñ[Ñ[Ò=Ó5Ð5ÙWÒ�Ô�Ì1Æ�¼�È9É£½�Ç9È	¼òÊwÌâÍÐÎSÊGÉ=Æ¿Ï2Ê,½�¾ËÇ9ÈFÑ
ÒÚÔJÖ,×9¼6ÈX¼5Ç�ÔJØ�çgÈ�ÏtÇ6½=Ñ_ÊGÉ¶Ö)Ê�Î�¾`Æ¿¼6½îÇ9½�Þ�Ñ_ÊGÉ/Ê�¼�É��
Ï�Ç9½zÖ%ÊGý�'	0Zõ:55ý�Á6·:3sÂ:á�Ã6�XÌ

ÍAÒ�Ð5ÿDÙWÚVÔ�ý�Å8Ì	0�3s·:á�Á�55Ì;ûBØ�ú�Û�ØDØ9Ö�Ï[÷XÒ�Ó�ÙWÔ�Û�ØDØDÖ0×ZØ�Ð5Ñ��fÑ_Ê/É�Ö)Ê�Î:¾]Æ¿¼9½SýF<4ý�¹6·9¹9Â�õ9Ã6ÁXÌ
ÍAÒ�Ó5Ò=Ð5Ô5Ø�Ú�ý�øùÌlæXÌWý�ø�Ò=Ï�Û�áOÒ�Ð/ý�)£Ìlà7ÌWýlæ�Ð�ÌPýÉ�káVÏ�ÙWÓ/ýjûgÌWý�µ ³�ÙWÜPÜWÙWÒ�ý@ßVÌ�0�3s·:ás¹:55ÌBü�áVÒEÏ�÷VÔ5Ó^Ð5Ï�à�Ó5ÙWØ�Ú�Ï�ÚOÖ�Û�Ò�ÚOÒ�Ð5Ï�ÜPö

Ù7¢�Ï�Ó5ÙWØ�Ú1Ø�×�ÖVØ�Ó�æVÏ�Ó5Ó^Ò�Ð5ÚVÔ�Ì�»F¼5Ç�½OÆ¿¾`ÆÀþGÊ4Ñ
ÒÚÔJÖÐ×6¼9Èc¼?Ç�Ô�ý�'Xý�¹:á�¸6Â9¹6·9¸XÌ
ÍAØ�Ô^ÚVÒ�Ð/ýFø¹ÌPý�³�Ø�ÜPÖOÔ5Ñ[ÙWÓ5á�ýl)£ÌPý�µ ºìÒ�ÜWÓ5Ø�Úký�ó8ÌÝ�_Ìf0�3s·9Á�á955Ì[ÍkÒ=Ð5à�Ò�Ù7.�Ò�ÖsÖVÙWÔ^Ó5Ï�ÚOà�Ò0Ï�ÚVÖ�Ó^áVÒ0à=ÜPÏ�Ô5Ô^Ù/ñOà�Ï�Ó^ÙPØ�ÚìØ�×

ÖOÙPÔ^Ó5Ø�Ð5Ó5Ò=Ö�æVÏ�Ó^Ó5Ò�Ð^ÚVÔ/ÌÓÆ�¼�ÈDÉs½�Ç6È�¼ËÊ(Ì_Í,ÎSÊGÉ�ÆÀÏ2Ê,½�¾ËÇ9È�ÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�Ô�ýFH9�F0�3655ý��9¸9Â6¹9¸CÌ
ÍAØ�Ô^ÚVÒ�Ð/ý�øùÌ�ô=ÌWý�µ¤óaÒ=Ò�ÜWÒ�ý�ßVÌlº±Ì�0�3s·9Á9¸�55ÌOéLÚìÓ^áVÒgÛ�Ò�ÚVÒ=Ô5ÙWÔ2Ø�×�Ï�÷OÔ5Ó5Ð^Ï�à�Ó�ÙPÖOÒ�Ï�Ô�Ì�Æ�¼�È9É£½�Ç9È_¼òÊ�Ì_Í,ÎDÊ/É�Æ¿ÏgÊÐ½z¾�Ç6È

ÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�Ô�ýFH9HF0è¹�55ý�¹9ß9¹6Â9¹6Á9¹XÌ
)BÙWà)áVÏ�Ð5ÖVÔ�ýzº Ìz�£ÌWýzæ�Ò�æVÔ^Ø�Ú�ý��£ÌWýzµ¤ÄjÒ�ÜWÖVÑ[Ï�Ú�ý�æCÌw0�3s·9·9Á�55ÌBÍ�Ð5ÙWØ�Ð5Ô/ýjæVÐ^Ò�×ZÒ�Ð^Ò�ÚVà�Ò=Ô/ý
Ï�ÚVÖ�à�Ï�Ó5Ò�Û�Ø�Ð^ÙPà=Ï�ÜAæjÒ=Ð5à�Ò�æOÓ5Ô/Ì

ô'Ú�Å8Ì�ó7ÚVÙWÜWÜ~µ�º±Ì�)_ÙPà)áVÏ�Ð5ÖVÔ�0¿��ÖVÔ�Ì/5^ý�Ñ_Ê/É�Ö)Ê�Î:¾]Æ¿¼9½ Ç9Ò � Ç9Ô�Ê,Ò%ÆÀÇ9½�Æ¿½¶Ê�Ê/É5Ê,½�Ö)ÊM0ZæVæ�Ì�·9¹6Â:3s�9�:5^Ì-�kÏ�Ñ2÷OÐ5ÙWÖVÛ�Ò�+
�kÏ�Ñ2÷OÐ5ÙWÖVÛ�Ò	�BÚVÙ7.�Ò�Ð5Ô^ÙPÓ'ø1Í�Ð5Ò=Ô5Ô/Ì

)BØ�÷jÒ=Ð5Ó5Ô^Ø�Ú�ý�ßVÌ	0�3s·:á6á955Ì��kÜWÏ�Ô^Ô5ÙW×ZøDÙWÚVÛEÓ5Ð^ÙWÏ�ÚVÛ�ÜPÒ=Ô�Ï�ÚVÖ�ÝDÕVÏ�ÖOÐ5ÙWÜWÏ�Ó5Ò=Ð5Ï�ÜWÔ�Ì�ÜBÇ9¾Ë×�Ê,Ï�Ç9¾]Æ¿ÖÚÇ9È�ÿ-Çsý�Ê,¾Ë¾`ÊGýaD�Ë4ý�¹9¸�ö`õ6·XÌ
)BØ�Ô5à)á�ý��_Ì
0�3s·:á�ß�55Ì��kØ�Û�ÚVÙWÓ5Ù7.�Ò_Ð5Ò�×ZÒ=Ð5Ò�ÚVà=Ò2æXØ�ÙWÚDÓ5Ô�Ìt»F¼?Ç�½VÆ¿¾]Æ¿þ/Ê�Ñ
ÒÚÔJÖÐ×6¼9Èc¼?Ç�Ô�ýTH4ý�ß9¹6�9Â6ß�õ:á�Ì
)BØ�Ô5à)á�ý��aÌLû£ÌWýâµ ø�Ò=Ð�.DÙWÔ/ý���ÌC0�3s·:á�ß�55Ì>ÄXÏ�Ñ[ÙWÜWøìÐ5Ò�Ô^Ò�Ñ2÷OÜPÏ�ÚVà�Ò�Ô�+vÔ^Ó5ÕVÖOÙPÒ=ÔeÙWÚqÓ5áOÒ�ÙWÚDÓ5Ò�Ð^ÚVÏ�Ü_Ô5Ó^Ð5ÕVà�Ó^ÕVÐ5ÒùØ�×

à=Ï�Ó5Ò=Ø�Û�ÙWÒ�Ô�Ì�»F¼5Ç�½OÆ¿¾`ÆÀþGÊ�ÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�Ô�ýFH4ý�ß:á�¹6Â9Á6Ã9ßXÌ
ß�Ò�ÿDÕVÜWÒ�Ð�ý��£Ì�à7ÌWý9ÍAÏ�ÜWÑ[Ò�Ð�ý@ßVÌ��_ÌWý�µ�ÄAÜWøDÚVÚ�ý~��Ì�0�3�·6·�õ�55Ì�´;ØDà�Ï�Ü@Ï�ÚVÖ�Û�ÜWØ�÷OÏ�ÜXæVÐ5ØDà�Ò�Ô^Ô5Ò�Ô7ÙWÚ;.DÙWÔ5ÕOÏ�Ü@à�Ø�Ñ[æVÜWÒ�Ó5ÙWØ�ÚkÌ

ÑÓÒÕÔJÖ,×9¼6ÈX¼5ÇDÆÀÖÕÇ6È�ö�Ö/ÆZÊ,½�Ö)Ê=ýF<F0èß:5^ý��9Á6Ã9Â9�6Á:á�Ì
ß�áVÒ=æVÏ�Ð^Ö�ýZ)£ÌÉ0�3�·6¸:á655ÌSüAØ�ú�Ï�Ð^ÖEÏEÕVÚVÙ7.�Ò�Ð5Ô^Ï�ÜXÜPÏ�úìØ�×@Û�Ò�ÚOÒ�Ð5Ï�ÜPÙ7¢�Ï�Ó5ÙWØ�Úg×ZØ�ÐkæOÔ5øDà)áVØ�ÜWØ�Û�ÙWà�Ï�ÜVÔ^à�ÙWÒ�ÚVà�Ò9Ìâö�Ö/ÆZÊÐ½zÖ%ÊGý�Þ9�6H4ý

3s¹:36á�Â:3s¹9�6¹XÌ
ß�áVÒ=æVÏ�Ð^Ö�ýl)gÌWý�µ �kÒ�Ð^Ñ[Ï�ÿ�ý�³�Ì40�3s·:ás¹:55Ì�ÍAÒ�Ð5à�Ò=æVÓ5ÕVÏ�ÜWö`à�Ø�Û�ÚVÙWÓ^Ù/.�ÒEÒ�þDæVÜWØ�Ð^Ï�Ó^ÙPØ�ÚVÔ�Ø�×AÏ[Ó^Ø�Ð5Ø�ÙWÖVÏ�Ü@Ô^Ò�ÓBØ�×k× Ð5Ò�Ò�ö]×ZØ�Ð5Ñ

Ô^Ó5ÙWÑgÕVÜWÙ'Ì}»F¼?Ç�½VÆ¿¾]Æ¿þ/Ê(Ñ
ÒÚÔJÖ,×9¼6ÈX¼5Ç�Ô�ýz'jý�¹6ß:3sÂ9¹:á6á�Ì
ß�áVÙWÚ�ý@ûgÌlæXÌWý�µCì_Ø�Ô^Ø�×ZÔ^ÿ9øSýl)gÌløùÌO0�3�·6·9��55Ì[ß�ÙWÑ[ÙWÜWÏ�Ð5ÙWÓ'øDö]Ô5à�Ï�ÜPÙWÚVÛgÔ5Ó^ÕVÖVÙWÒ�ÔEØ�×�ÖVØ�Ó5ö]æVÏ�Ó^Ó5Ò�Ð^Úìà�ÜWÏ�Ô5Ô^Ù7ñVà�Ï�Ó^ÙWØ�Ú�Ï�ÚVÖ

Ð^Ò�à�Ø�Û�ÚVÙWÓ5ÙWØ�Ú�Ì(Æ�¼�ÈDÉs½�Ç6È~¼ËÊ
Ì_Í,ÎSÊGÉ�ÆÀÏ2Ê,½�¾ËÇ9È�ÑÓÒÕÔJÖ,×9¼6ÈX¼5Ç�ÔJØMÿ�Ê,½VÊGÉ¶Ç9È-ý�Ë�Þ�ËF0è¹:5^ý��:ás¸9Â9¹6Ã�õCÌ
ß�ÜWÏ�Ó^Ò�Ð/ý~�gÌWýlµEøbØ�Ð5ÙWÔ^Ø�Ú�ýlðgÌw0¶3�·6¸9ß:5^Ì2ß�áVÏ�æXÒ2à=Ø�ÚVÔ^Ó5Ï�ÚOà�ø�Ï�ÚOÖ�Ô^ÜPÏ�ÚDÓBæXÒ�Ð5à�Ò=æVÓ5ÙWØ�ÚìÏ�ÓB÷VÙWÐ^Ó5á�Ì}Ñ_Ê/É�Ö)Ê�Î:¾]Æ¿¼9½VýAËs'jý

¹6¹:ásÂ9¹�õ�õXÌ
ß�Ñ[ÙWÓ5ákýF�_ÌWýFµyø�Ò�ÖOÙPÚkýTÅ8Ìî0�3�·6¸:3655Ì�»FÇ9¾]Ê`Ç�¼�É�ÆZÊ,ÒwÇ9½�ÞjÖÚ¼9½zÖ%Ê�Î:¾ËÒÚë��kÏ�Ñ2÷OÐ5ÙWÖVÛ�Ò9ýFø���+kû_Ï�Ð�.�Ï�Ð5Ö
�BÚVÙ7.�Ò=Ð5Ô5ÙWÓ'ø

ÍLÐ5Ò�Ô^Ô/Ì
ð�Ï�ÚeÖOÒ�ÐBû_Ò�ÜWÑbýSÍLÌ��gÌWý�µE´�Ò�Ò�ÕDú�Ò�ÚD÷jÒ�Ð^ÛXýl�_Ì�´�Ì�æCÌ}0�3�·6·:3655ÌT�_à�à�Ò�Ô^Ô5ÙW÷VÙWÜWÙWÓ'ø~+_�\à�Ð5ÙWÓ^Ò�Ð5ÙWØ�Úb×ZØ�Ð�Ð^Ò�Û�ÕVÜWÏ�Ð5ÙWÓ'ø0Ï�ÚVÖ

áOÙPÒ=Ð5Ï�Ð^à)á9ø1ÙWÚ�.DÙWÔ5ÕOÏ�Ü@æVÏ�Ó5Ó5Ò=Ð5Ú�à�ØDÖVÒ�Ô�Ì
Æ�¼�ÈDÉs½�Ç6È�¼òÊ
ÜBÇ9¾Ë×�Ê,ÏtÇ6¾`Æ¿ÖÚÇ6È�Ñ
ÒÚÔJÖ,×9¼9Èc¼?Ç�Ô�ýa�6<F0è�:5^ý�3sß:3�Â6�:3s¹XÌ
ð�Ï�ÚeÖOÒ�Ð�ûBÒ�ÜWÑbýVÍLÌ��gÌWý�µ?´;Ò�Ò�ÕDú�Ò�ÚD÷jÒ=Ð5ÛXýl�_Ì�´�Ì�æXÌ40¶3�·6·9Á:5^Ì	³�ØDØDÖVÚVÒ�Ô^ÔBØ�×a.DÙPÔ^ÕVÏ�Ü@Ð^Ò�Û�ÕOÜPÏ�Ð5ÙWÓ5ÙWÒ�Ô�+
Ï[ÚVØ�ÚDÓ5Ð5Ï�ÚVÔ5ö

× Ø�Ð5Ñ[Ï�Ó5ÙWØ�ÚOÏ�ÜXÏ�æVæVÐ^Ø�Ï�à%ákÌÉÑ
ÒÚÔJÖÐ×6¼9ÈX¼5ÇSÆ¿ÖÚÇ9È�åaÊÐþ/ÆZÊ��
ý�Ë9�6�a0¿¹:5^ý9õ9�9·6Â�õ6ß9ÁXÌ



��Ö:×)% ��Ø�ÙÚ×���Û ��Ü
ÝÍÞ�ß
×�� ��ØÁ��� Öaá ��Ü
á)�o×�ßÅ%�â�×)ã
Ü %�ã&×�å�Ü
% � è

ºìÏ�Û�Ò�Ñ[Ï�ÚOÔ/ý�æCÌw0�3s·9·9¹�55ÌEß�ÿ�Ò�ú�Ò�Ö�Ô5øDÑ[Ñ[Ò�Ó5Ð^øÝ+�Ï0ÚVØ�ÚVÏ�à=à�ÙWÖVÒ�ÚDÓ5Ï�ÜkæOÐ5Ø�æXÒ�Ð^Ó'ø�ÕVÔ5Ò=Ö�Ó^ØeæXÒ�Ð^à�Ò�Ù7.�Ò�.DÙPÔ^ÕVÏ�ÜA×ZØ�Ð5Ñ[Ô�Ì
Æ�¼�È9É£½�Ç9Èa¼ËÊ
Ì_Í,ÎSÊGÉ�ÆÀÏ2Ê,½�¾ËÇ9È�Ñ
ÒÚÔJÖ,×9¼9Èc¼?Ç�ÔJØ�ç£È�Ï�Ç9½wÑ_ÊGÉ¶Ö)Ê�Î�¾`Æ¿¼6½�Ç9½zÞ�ÑaÊGÉcÊJ¼�ÉsÏ�Ç9½�Ö)ÊGý�Ë9�F0è��55ý�¹6Á�õ9Â6¹9¸6ÃXÌ

ºìÏ�Û�Ò�Ñ[Ï�ÚOÔ/ý9æXÌ40¶3�·6·9ß:5^ÌÝÅ7Ò�Ó^Ò�à�Ó^ÙPØ�Ú�Ø�×É.DÙPÔ^ÕVÏ�Ü@Ô^øDÑ[Ñ[Ò�Ó5Ð^ÙPÒ=Ô/Ì(ö�Î�Ç9¾]Æ¿Ç9È�ä
Æ¿Ò)Æ¿¼6½SýÝ�F0�3655ý�·6Â9¹6�XÌ
ºìÏ�Û�Ò�Ñ[Ï�ÚOÔ/ýlæXÌWýlð�Ï�Úp³�ØDØ�Ü?ý�´�ÌWýAß�ú�ÙWÚVÚVÒ�Ú�ý~ðgÌWý�µCð�Ï�Ú�ûBØ�Ð5Ò�÷XÒ�Ò�ÿ�ý�æXÌO0�3�·6·9¹�55ÌaûBÙWÛ�áVÒ�Ð5ö]Ø�Ð^ÖVÒ�Ð7Ô5Ó^Ð5ÕVà=Ó5ÕVÐ^Ò0ÙWÚ

Ð^Ò�Û�ÕOÜPÏ�Ð5ÙWÓ'ø[ÖVÒ�Ó^Ò�à�Ó^ÙPØ�Ú�Ì�ä�Æ¿Ò)Æ¿¼9½wå_ÊÐÒ)ÊÚÇ�É¶ÖÐ×�ýÝ�9�F0è¸�55ýa3�Ã9Á�á�Â�3�Ã9¸6¸XÌ


