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�_NQW� ;Y[W:�Cl9WBV9{BWBV ��� l9V9n ��� U�XZg[g[WBV n9l9Y[PSR n9NQW.¯zNQV9g£T6WBUQUQl9V9¾ ÅXZl9pJWBY[WBY]y XZY6XZw@WxT6WBY:CDAjNQW
rCT6WBUQUQl9V9¾_n9WBg H�Y[NQg£TSXZUQUQg){Bl9w�yzl9w@^9g£T6Y6XZR9UDk#n9WBY H�Y[NQg£TSXZUQUKT6WBw@^�WBY6X3T6l9Y:C>¡�WBWBNQVDÄ;l9g[g[WBV5IC�_WBY
V9NQPSR=T6UQNQV9W1XZY[W H�Y[NQg£TSXZUQUBAjNQY[`=T�XZUQg �³WBY[g£T'ÅXZY[`ZWBY
� Ål9Y@WBNQV� ;Y[W:�Cl9WBV9{B^;XJXZY ��� l9V9n ��� l9V9n
`3XZV9V�XZUQgmXZ`=T6NK«JWBg�½mWBn9NQl9w NQV WBNQV9WBV�kJ^DT6NQg[PSR9WBV hjWBg[kJV;X3T6kJY�n9NQWBV9WBV5IO¯zNQV9WBV g[kJUQPSR9WBV
�¬l��"¡;XZlDC/AjNQW]NQR9V��¬¡9¡9NQUQn9l9V9¾mHJIKHb{BWBNQ¾ZTUC;¡�WB{BWBNQPSR9V9WxT_w­XZVmXZUQgK #"%$'&)(�*#+-,)"/.102.13
4�$'05&)(�*#+64�?
78(�9:&<;<;=.1$> �0 I��_NQW]WBY[g£T6WsW��D^�WBY[NQw@WBV=T6WBUQUQWihjW1XZUQNQg[NQWBY[l9V9¾­WBNQV9WBg�\�y�\_g�XZl��³n9WBY_Â XZg[NQg¬WBNQV9WBg
�
NKT6R9NQl9w@V9NQkJ¡;X3TXH�Y[NQg£TSXZUQUQgÃ¾JWBU�XZV9¾­o�NQkJY[n9w­XZNQV9W¬l9V9n�½mNQUQUQWBY¬H>�Jt=°P� o]½ t=°�� I

!�"�! #%$'&)(+*-,'$'.0/�132-/5476�*-$'8

o�WBw�ÅXZpsn9WBYj½ X �-AÃWBUQU u>MªR9WBkJY[NQW_¡9Y[WBNKT6WxTªg[NQPSRP�
NQPSR=TjNQV� ;kJY[w WBUQWB`=T6Y[kJw­XZ¾JV9WxT6NQg[PSR9WBYÃ©<WBU u
UQWBVmXZl9gBI;¼vVmWBNQV9WBw� ;WBg£T6`�ÅkJY[^�WBY@Ål9¡DTOn9NQW�WBUQWB`=T6Y[NQg[PSR9Wi ;WBUQn9g£T'ÅXZY[`ZW:9; n9WBY��
NQPSR=T>AÃWBUQUQWbWBNQV9W
H�Y6X��%T¬XZl��zn9NQW �)XZn9l9V9¾Jg£T6Y>ÅXZ¾JWBY¬XZl9gBI��_NQWBgY� Ål9R9Y£T¬{Bl WBNQV9WBY �³WBY[g[PSR9NQWB¡9l9V9¾�n9WBY �)XZn9l9V9¾Jg¤u
T6Y>ÅXZ¾JWBYil9V9n {Bl9Ys�¬l9g[¡9NQUQn9l9V9¾�WBUQWB`=T6Y[NQg[PSR9WBY.�_NQ^�kJUQw@kJw@WBV=T6WZI)�_NQW�r#l9w@w@W­n9WBYsWBUQWB`=T6Y[N u
g[PSR9WBV?�_NQ^�kJUQw@kJw@WBV=T6W�^9Y[k��³kJUQl9w@WBV9WBNQV9R9WBNKT AjNQY[n�XZUQgOWBUQWB`=T6Y[NQg[PSR9W�y kJU�XZY[NQg6X3T6NQkJV
9< ¡�W u

c
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Signal

Idler

Pumpstrahl

R >99%1 R <R2 1

Kristall

�.-�- ����� & �)(�*0/�*01 yzY[NQV9{BNQ^9NQWBUQUQWBY_�¬l��"¡;XZl<WBNQV9WBgs\�y�\sI �_WBY]hjWBg[kJV;X3T6kJY]`3XZV9V g[k3u
AÃkJR9U � Ål9Y r#NQ¾JV;XZU u)k#n9WBY�¼vn9UQWBY�AÃWBUQUQW1CCXZUQg�XZl9PSR�� Ål9Y�¡�WBNQn9WOY[WBg[kJV;XZV=TÃg[WBNQV5I#�_NQW+2+3�g[NQV9n
n9NQWbhjWxÄ;WB`=T6NK«#NKT'ÅX3T6WBVmn9WBYOhjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBU

{BWBNQPSR9V9WxT1I5�_NQWbNQw�©<WBPSR9g[WBU=�"WBUQn�n9WBY¬WBUQWB`=T6Y[NQg[PSR9WBV? ;WBUQn9g£T'ÅXZY[`ZWikJg[{BNQUQUQNQWBY[WBV9n9WBV��_NQ^�kJUQw@k3u
w@WBV=T6WRAjNQY[`ZWBV<NQR9Y[WBY[g[WBNKT6g]XZUQg��_l9WBUQUQWBV WBUQWB`=T6Y[kJw­XZ¾JV9WxT6NQg[PSR9WBYirCT6Y6XZR9UQl9V9¾9I)ÂÃWBg[PSR9Y[NQWB¡�WBV
AjNQY[n¹n9NQWBgsn9l9Y[PSR n9NQW­©<WBUQUQWBV9¾JUQWBNQPSRCl9V9¾�� Ål9Y�n9NQW��¬l9g[¡9Y[WBNKT6l9V9¾�«JkJV �
NQPSR=T�NQV ½ X3T6WBY[NQW1C
n9NQW�w@NKTGQONQU=�"Wsn9WBYi½ X �-AÃWBUQU u£o�UQWBNQPSRCl9V9¾JWBV XZ¡9¾JWBUQWBNKT6WxT AÃWBY[n9WBV�`3XZV9VO� ÂÃk>¢D�=dN� I) ¬Ål9Y�n9NQW
�¬l9g[¡9Y[WBNKT6l9V9¾@NQV�WBNQV9WBw «JWBY[UQl9g£T2�"Y[WBNQWBV�½ X3T6WBY[N�XZU5R;X3TOg[NQW�n9NQWb ;kJY[w465#7 H8:9<; 9;%= 9?> 9; �A@�B ;

9 9<
;%= 9 � E¤HJIed�F

E @�B �N��XZ`Cl9l9w@NQV9n9l9`=T6NQkJV9g[`ZkJV9g£TSXZV=T6W1CZP¬���
NQPSR=T6¾JWBg[PSR AjNQV9n9NQ¾J`ZWBNKT5F �_NQW³w@WBNQg£T6WBVskJ^DT6NQg[PSR9WBV
¯�C�WB`=T6W1C AjNQWjn9NQWOhjWxÄ;W��DNQkJV­l9V9n­�¬¡9g[kJY[^DT6NQkJV.«JkJV@�
NQPSR=TUCCg[k�AjNQWOn9NQW��
NQPSR=T6¡9Y[WBPSRCl9V9¾sU�XZg¤u
g[WBV�g[NQPSR�n9l9Y[PSR�n9NQW¬�¬V9V;XZR9w@W_WBNQV9WBg UQNQV9W1XZY[WBVED�l9g6XZw@w@WBV9R;XZV9¾Jg {�AjNQg[PSR9WBV�n9WBY WBUQWB`=T6Y[N u
g[PSR9W] ;WBUQn9g£T'ÅXZY[`ZW�l9V9n�n9WBYjy kJU�XZY[NQg6X3T6NQkJV­WBY[`CUvÅXZY[WBV5I6D%AÃWBND�"l9V9n;XZw@WBV=TSXZUQW�yzY[NQV9{BNQ^9NQWBVDC#n9NQW
XZl9g³n9WBw UQNQV9W1XZY[WBV­½mk#n9WBUQU/�"kJUQ¾JWBVDCJg[NQV9n@n;XZg F6G�"64�0 "6 �(�&<$'&  �?�(>"%05&<?-9:& "il9V9n­n9NQW�HB0�+/.1; $IG-?KJL 4�0+MD0�4ON�G64�?-9BI9¯zY[g£T6WBY[WBgj¡�WBg6XZ¾ZTUC9n;XZpR�
NQPSR=T>AÃWBUQUQWBV�g[NQPSR�¾JWB¾JWBV9g[WBNKT6NQ¾�V9NQPSR=Tj¡�WBWBNQVDÄ;l9g[g[WBV
l9V9n l9V9¾JWBg£T'ÅkJY£T<Ål9¡�WBY[U�XZ¾JWBY[V5I �
WxT6{xT6WBY[WBg:C�n;XZp n9NQW� ;Y[W:�Cl9WBV9{ n9WBg
�
NQPSR=T6WBg@l9V;XZ¡9R)ÅXZV9¾JNQ¾
«JkJV n9WBw L[W�AÃWBNQUQNQ¾JWBV?½mWBn9NQl9w�NQw@w@WBY¬`ZkJV9g£TSXZV=TiNQg£T1I5¯zV=T>AjNQPS`ZWBUKTiw­XZV�n9NQW�WBUQWB`=T6Y[NQg[PSR9W
y kJU�XZY[NQg6X3T6NQkJV � Ål9Y�`CUQWBNQV9W� ;WBUQn9g£T'ÅXZY[`ZWBV V;XZPSR�y kZT6WBV9{BWBV n9WBY. ;WBUQn9g£T'ÅXZY[`ZW1C T6Y[WxT6WBV V9WB¡�WBV
n9WBw UQNQV9W1XZY[WBV@�¬V=T6WBNQU�XZl9PSR@M WBY[w@W¬R)ÅkJR9WBY[WBYª\_Y[n9VCl9V9¾�XZl��¤I# ¬Ål9YÃn9NQWIH�kJw@^�kJV9WBV=T6WBV­n9WBY
y kJU�XZY[NQg6X3T6NQkJV�WBY[R)ÅXZUKTjw­XZV

< 3 �QPRBTS�UWV�X3 Y ; Y �ZPRBTS�U 9 X3 Y�[ ; Y ; [ �ZPRBTS�U]\'X3 Y�[O^ ; Y ; [ ; ^ � �'�'� E¤HJI c F
E PRB �U��XZ`Cl9l9w@n9NQWBUQWB`=T6Y[NQ{BNKT'ÅX3T6g[`ZkJV9g£TSXZV=T6W�F5�_NQW S U _`X g[NQV9n]n9NQW1C1NQwºXZUQUQ¾JWBw@WBNQV9WBV_`ZkJw@^9UQW��DWBVDC
WBUQWB`=T6Y[NQg[PSR9WBV�r#l9g[{BWB^DT6NQ¡9NQUQNKT'ÅX3T6WBV5I
©�ÅXZR9Y[WBV9n n9NQW�UQNQV9W1XZY[W�r#l9g[{BWB^DT6NQ¡9NQUQNKT'ÅX3Tsw@WBNQg£Ts«JkJV n9WBY­o�Y>ÅkJpJWBV9kJY[n9VCl9V9¾ H�NQg£TUC WBY[R)ÅXZUKT
w­XZVJ� Ål9Y]n9NQW@V9NQPSR=T6UQNQV9W1XZY[WBV �¬V=T6WBNQUQW.Tv¢#^9NQg[PSR9WBY�AÃWBNQg[W S U 9 X+a H>±?b V B PBw.cN� l9V9n S U]\'X+a
H>± b V�d PBw 9 cN� 9 I 	Ow WBNQV9WBV®V9NQPSR=T {Bl®«JWBY[V;XZPSR9UvÅXZg[g[NQ¾JWBV9n9WBV ÂÃWBNKT6Y6XZ¾ n9WBY¹V9NQPSR=T6UQNQV9W1X'u
Y[WBV �¬V=T6WBNQUQW<{Bl9Y�y kJU�XZY[NQg6X3T6NQkJV {BlºWBY[R;XZUKT6WBVDCO¡�WBV)ÅkZT6NQ¾ZT w­XZV��
NQPSR=T��Cl9WBUQUQWBVDCOn9NQW<WBNQV9W
 ;WBUQn9g£T'ÅXZY[`ZW�NQV�n9WBY¬o�Y>ÅkJpJWBV9kJY[n9VCl9V9¾�H>± V B �ec3PBw WBY[{BWBl9¾JWBV `�ÅkJV9V9WBV5IF�_WBY6XZY£T6NQ¾sNQV=T6WBV9g[NK«JW
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�
NQPSR=T��Cl9WBUQUQWBV<g£TSXZV9n9WBV�WBY[g£TsV;XZPSR�n9WBwÆÂ XZl�n9WBgiWBY[g£T6WBV��)XZg[WBY[gsn9l9Y[PSR ½ XZNQw­XZV H>�JtJ±
{Bl9YY�³WBY�� Ål9¾Jl9V9¾ � ½ XZN�tJ±�� I
½mNKT
n9WBw �¬V9g6X3T6{³WBNQV9WBY
WB¡�WBV9WBVb©<WBUQUQW�¡�WBg£T6WBR9WBV9nsXZl9g)n9WBY Å	O¡�WBY[U�XZ¾JWBY[l9V9¾j{�AÃWBNQWBY
©<WBUQUQWBV
w@NKTªn9WBV  ;Y[W:�Cl9WBV9{BWBV � V l9V9n � 9

; � ; V PBkJg E � V = F � ; 9 PBkJg E � 9 = F E¤HJI ¨ F
WBY[R)ÅXZUKTjw­XZV@� Ål9Yjn9NQW�V9NQPSR=T6UQNQV9W1XZY[Wby kJU�XZY[NQg6X3T6NQkJV�d#Ie\_Y[n9VCl9V9¾@g[PSR9WBw­X3T6NQg[PSR
< U 9 X E � F � PRBTS U 9 X�� ; 9V PBkJg 9 E � V = F � ; 99 PBkJg 9 E � 9 = F � ; V ; 9 PBkJg E � V = FDPBkJg E � V = F��� H

d PRBTS U 9 X ��� ; 9V � ; 99 � � ; 9V PBkJg E�d � V = F � ; 99 PBkJg E d � 9 = Fd ; V ; 9 PBkJg E � V ��� 9 F = � d ; V ; 9 PBkJg E � V 7 � 9 F = � � E¤HJIe°�F
© NQW.w­XZV<XZV¹o�UQWBNQPSRCl9V9¾SE¤HJIe°�F_g[NQWBR=TUC WBV=T6R)ÅXZUKT]n9NQW@V9NQPSR=T6UQNQV9W1XZY[W.y kJU�XZY[NQg6X3T6NQkJV < U 9 X E � F
«JWBY[g[PSR9NQWBn9WBV9W? ;Y[W:�Cl9WBV9{1XZV=T6WBNQUQWZIÃ�_WBY@WBY[g£T6W�`ZkJV9g£TSXZV=T6W1C8�"Y[W:�Cl9WBV9{Bl9V;XZ¡9R)ÅXZV9¾JNQ¾JW��¬V=T6WBNQU
� Ål9R9Y£T]{Bl<n9WBw ¯�C�WB`=Tsn9WBY  #"%$'&)(�*#+64�?��X;)4�& *#+-05& *#+-$IG-?KJ@��XZ¡�WBNzR;XZV9n9WBUKT]WBg]g[NQPSR<l9w¿n9NQW
�¬l9g[¡9NQUQn9l9V9¾¹WBNQV9WBg�`ZkJV9g£TSXZV=T6WBV�WBUQWB`=T6Y[NQg[PSR9WBV� ;WBUQn9WBg�NQV hjNQPSR=T6l9V9¾ n9WBYmy kJU�XZY[NQg6X3T6NQkJV5I
¯ �D^�WBY[NQw@WBV=T6WBUQU ¡�WBkJ¡;XZPSR=T6WxTGAjl9Y[n9W�n9NQWBg[WBY�¯�C�WB`=TbWBY[g£T6w­XZUQgiH>�JtJt@«JkJV�©�XZY[n � ©�XZY6tJt�� I
�_NQWsNQV?n9WBY]WBUQWB`=T6Y[NQg[PSR9WBV< ;WBUQn9g£T'ÅXZY[`ZWR�Cl;XZn9Y6X3T6NQg[PSR9WBV<�¬V=T6WBNQUQW.WBY[¾JWB¡�WBV {Bl9g>ÅX3T6{BUQNQPSR �¬V#u
T6WBNQUQWOw@NKTÃn9WBY n9kJ^9^�WBUKT6WBV� ;Y[W:�Cl9WBV9{]d � I#�_WBY W��D^�WBY[NQw@WBV=T6WBUQUQW¬L¬XZPSR AÃWBNQgªn9NQWBg[WBgjXZUQg MD0�4�,N�G64�?-9��14�0 L  #" "%; G-?KJ k#n9WBY�FD4#*# �? L
	 .1053
 �?6& *���4�? 4�02.1$'&  �?
��F 	 ����¡�WB{BWBNQPSR9V9WxT6WBVs¯�C�WB`=T6WBg
n9l9Y[PSR  ;Y6XZV9`ZWBV¹WxT.XZU I�H>�JtDH
�  ��5tDH�� ¡9NQUQn9WxTin9WBV¹�¬l9g[¾=XZV9¾Jg[^9l9V9`=T � Ål9Ysn9NQW­NQV<n9WBV��"kJU u
¾JWBV9n9WBV �JXZR9Y[WBV�¡�WB¾JNQV9V9WBV9n9WK	OV=T6WBY[g[l9PSRCl9V9¾mn9WBY¬V9NQPSR=T6UQNQV9W1XZY[WBV�\_^DT6NQ`FI��_WBY¬L¬XZPSR AÃWBNQg
WBY��"kJUQ¾ZT6Wsw@NKT_WBNQV9WBw�hjl9¡9NQV#u �)XZg[WBYRE�� � tJ� ¨�� czV9w�F_XZV?`CY[NQg£TSXZUQUQNQV9WBw �_l;XZY[{ZI
L¬XZPSR9¾JW u
AjNQWBg[WBV
Ajl9Y[n9WOWBNQV­g[PSR A XZPSR9WBgOr#NQ¾JV;XZU;w@NKT�n9WBY�R;XZUQ¡�WBV.©<WBUQUQWBV9UvÅXZV9¾JW���cJd � c ¨ ¦ � H'°�V9w�I
�_NQWXM WBY[w@Wªw@NKT � V � � 9 l9V9n � V 7 � 9 � Ål9R9Y[WBV@{Bl@¯�C�WB`=T6WBVDCCn9NQWªXZUQg F6G-3 3
4�?��50�4ON�G64�?-9N4�05,9N4 G�J G-?KJik#n9WBY<F6G-3 ,�MD0�4ON�G64�? *�����4�? 4�02.1$'&  �?���F%M����]l9V9n��G&  4�0�4�?-9!�50�4ON�G64�?-9N4�029N4 G�J G-?KJ
k#n9WBY��G&  0�4�? *#4�,�MD0�4ON�G64�? *��"��4�? 4�02.1$'&  �?#�!��M����<¡�WB{BWBNQPSR9V9WxT AÃWBY[n9WBV5Ib¼vw o�Y[WBV9{���XZUQU
� V � � 9 NQg£T n9NQW r#l9w@w@WBV��"Y[W:�Cl9WBV9{BWBY[{BWBl9¾Jl9V9¾bNQn9WBV=T6NQg[PSRsn9WBw�yzY[kJ{BWBp_n9WBY� ;Y[W:�Cl9WBV9{x«JWBY¤u
n9kJ^9^9UQl9V9¾9I��_WBY¬{Bl9Y�rD  o®NQV=«JWBY[g[W�yzY[kJ{BWBp�¡9NQUQn9WxT¬n9NQWso�Y[l9V9n9U�XZ¾JWG� Ål9Y¬n9WBV�NQw�kJ^DT6NQg[PSR#u
^;XZY6XZw@WxT6Y[NQg[PSR9WBV�\_g[{BNQUQU�X3T6kJYmg£TSX3T[T%$;V9n9WBV9n9WBV�yzY[kJ{BWBp/CIAjNQW¹NQR9V�o�UQWBNQPSRCl9V9¾VE¤HJIKHNFm¡�W u
g[PSR9Y[WBNQ¡DT1I
¼vV?n9WBY �)XZg[WBY£T6WBPSR9V9NQ`&$;V9n9WBV n9NQW�¡�WBg[PSR9Y[NQWB¡�WBV9WBV<¯�C�WB`=T6W@R)ÅXZl'$;¾�WBNQV9W�^9Y6XZ`=T6NQg[PSR9W.�¬V#u
AÃWBV9n9l9V9¾9I�\I�%T6w­XZUQg NQg£TjWBgOWBY�A.Ål9V9g[PSR=TUC�n;XZp��)XZg[WBY[UQNQPSR=TONQV�WBNQV9WBw�XZV9n9WBY[WBV�r#^�WB`=T6Y6XZUQ¡�W u
Y[WBNQPSR {Bl9Y �³WBY�� Ål9¾Jl9V9¾�g£T6WBR=TUC�XZUQgjWBgO«JkJw �)XZg[WBYOWBw@NKT[T6NQWBY£TYAjNQY[n5I� FXZY[¡9g£T6k)(­XZg[WBYK� r#NQ¾=ÀJ�N�
UQNQW��"WBY[V�n9l9Y[PSR9g£T6NQw@ws¡;XZY[WBg��)XZg[WBY[UQNQPSR=T_NQw¥g[NQPSR=T6¡;XZY[WBV<r#^�WB`=T6Y[l9wmI5�_l9Y[PSR ½mNQg[PSR9WBV?w@NKT
WBNQV9WBw  ;WBg£T2�"Y[W:�Cl9WBV9{BU�XZg[WBY�`3XZV9V n9l9Y[PSR�rD  o n9l9Y[PSR9g£T6NQw@ws¡;XZY[W�rCT6Y6XZR9UQl9V9¾�NQw|l9UKT6Y6X'u
«#NQkJUQWxT[T6WBV�k#n9WBY�n9l9Y[PSR���  o�NQwÆNQV��"Y6XZY[kZT6WBV r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR WBY[{BWBl9¾ZT AÃWBY[n9WBV5I³�¬l9PSR
n9NQW�H�kJws¡9NQV;X3T6NQkJVs«JWBY[g[PSR9NQWBn9WBV9WBYj¯�C�WB`=T6W�AjNQY[n­{Bl9YÃ ;Y[W:�Cl9WBV9{B`ZkJV=«JWBY[g[NQkJV�¡�WBVClDT6{xT1ID¯zNQV
ÂÃWBNQg[^9NQWBUCNQg£T n9WBY NQVKHbXZ^9NKT6WBU#dO¡�WBg[PSR9Y[NQWB¡�WBV9WªLOn5� ���Oo¬u �)XZg[WBYBI3ÂÃWBN#n9NQWBg[WBwV�)XZg[WBY AÃWBY[n9WBV
V;XZPSR9WBNQV;XZV9n9WBY�r�Q_o l9V9n¹rD  o ¡�WBVClDT6{xTUC l9w n9NQW�«JkJw �)XZg[WBYiWBw@NKT[T6NQWBY£T6W@o�Y[l9V9n�AÃWBUQUQW
{Bl�«JWBY[n9Y[WBN=��XZPSR9WBV5I
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�³kJY6XZl9g[g[WxT6{Bl9V9¾�� Ål9YªV9NQPSR=T6UQNQV9W1XZY[W�yzY[kJ{BWBg[g[W�d#Ie\_Y[n9VCl9V9¾@NQV�WBNQV9WBw�H�Y[NQg£TSXZUQU�NQg£TUC9n;XZp.n9WBY
r#l9g[{BWB^DT6NQ¡9NQUQNKT'ÅX3T6g£T6WBV9g[kJY S U 9 X V9NQPSR=T�«JWBY[g[PSR AjNQV9n9WBV9n9W@H�kJw@^�kJV9WBV=T6WBV?¡�WBg[NKT6{xT1I5 ¬Ål9Y�H�Y[N u
g£TSXZUQUQWjw@NKT³¼vV=«JWBY[g[NQkJV9g[g£¢#w@w@WxT6Y[NQW¬`3XZV9V�¾JWB{BWBNQ¾ZT8AÃWBY[n9WBVJ� ÂÃk>¢D�=d�� CCn;XZp � Ål9YÃXZUQUQW�H�kJw@^�k3u
V9WBV=T6WBV ¾JNQUKT S�U 9 X3 Y�[ � ± � E¤HJI t F
��Xbn9NQW¬hjWBNQR9WBV��"kJUQ¾JWjn9WBYÃ ;WBUQn9WBY ; Y�E = Fzl9V9n ; [ E = Fz¡�WBUQNQWB¡9NQ¾�«JWBY£TSXZl9g[PSRC¡;XZY NQg£TUCC¾JNQUKT�XZl9PSR� Ål9Yªn9NQW�V9NQPSR=T6UQNQV9W1XZY[W]r#l9g[{BWB^DT6NQ¡9NQUQNKT'ÅX3T S�U 9 X3 Y�[ �AS�U 9 X3 [ Y E¤HJIe¦�F
©<WB¾JWBV�n9NQWBg[WBYjrC¢#w@w@WxT6Y[NQW¬`�ÅkJV9V9WBV�n9NQW_g[WBPSR9gjl9V;XZ¡9R)ÅXZV9¾JNQ¾JWBV�¼vV9n9W��D`ZkJws¡9NQV;X3T6NQkJV9WBV����
n9WBg r#l9g[{BWB^DT6NQ¡9NQUQNKT'ÅX3T6g£T6WBV9g[kJY[gzNQV.WBNQV9WBw�¼vV9n9W����i{Bl9g6XZw@w@WBV9¾JW���XZpZT AÃWBY[n9WBVDC#g[k]n;XZpbw­XZV
WBNQV9W�c���t'u£½ X3T6Y[N ����3 YjWBY[R)ÅXZUKT1ID ¬Ål9YÃn9WBVm FXZUQU;«JWBY[UQl9g£T2�"Y[WBNQWBYYH�Y[NQg£TSXZUQUQWOY[WBn9l9{BNQWBY£Tªg[NQPSR�n9NQWD5XZR9U9n9WBY³l9V;XZ¡9R)ÅXZV9¾JNQ¾JWBV
H�kJw@^�kJV9WBV=T6WBV.n9WBY	�Zu£½ X3T6Y[N �sV;XZPSR­n9WBY�hjWB¾JWBU9«JkJV�
 ;)4�&<?63�.1?
AÃWBNKT6WBY «JkJV�H>À�XZl��)H>±�C�AÃkJ¡�WBN;XZUQUQWBH�kJw@^�kJV9WBV=T6WBV�Y[WBWBUQUDg[NQV9n5IZ¼vV.�¬¡9R)ÅXZV9¾JNQ¾J`ZWBNKT�n9WBY H�Y[N u
g£TSXZUQUQg£¢#w@w@WxT6Y[NQW]`3XZV9V?g[NQPSR?n9NQWs�¬V9{1XZR9U�n9WBY�l9V;XZ¡9R)ÅXZV9¾JNQ¾JWBVJH�kJw@^�kJV9WBV=T6WBV
AÃWBNKT6WBY�Y[W u
n9l9{BNQWBY[WBV5IC¯zNQV@ÂÃWBNQg[^9NQWBU�� Ål9YzWBNQV9WBV@V9NQPSR=T6UQNQV9W1XZY[WBV�H�Y[NQg£TSXZUQU#NQg£T�Â Âª\ E�ÂÃWxTSXZ¡;XZY[NQl9ws¡�kJY6X3TUC
PSR9WBw@NQg[PSR
� 7 Â XJÂ 9 \���F I;�_NQW��Zu£½ X3T6Y[N �@«JkJVmÂ Âª\�¡�WBg[NKT6{xTOXZPSR=Tª«JkJV LOl9UQU�«JWBY[g[PSR9NQWBn9W u
V9W�H�kJw@^�kJV9WBV=T6WBVDCJ«JkJV@n9WBV9WBV­n9NQW H�kJw@^�kJV9WBV=T6WBV�� V�� � � 9 9 l9V9n�� \ \ UQNQV9W1XZYzl9V;XZ¡9R)ÅXZV9¾JNQ¾g[NQV9n5I;Â Âª\ AjNQY[n�g[k�AÃkJR9U)NQV�n9WBw�NQV HbXZ^9NKT6WBU)ds¡�WBg[PSR9Y[NQWB¡�WBV9WBV?\�y�\�XZUQgjXZl9PSRmNQV�n9WBw
n9kJY£Tj¡�WBg[PSR9Y[NQWB¡�WBV9WBV�yzl9w@^9U�XZg[WBY «JWBY�AÃWBV9n9WxT1I
 ¬Ål9Y@¡�WBg£T6NQw@wiT6W rCT6Y6XZR9UQ¾JWBkJw@WxT6Y[NQWBV Y[WBn9l9{BNQWBY£T�g[NQPSR�n9WBYED�l9g6XZw@w@w@WBV9R;XZV9¾ {�AjNQg[PSR9WBV
V9NQPSR=T6UQNQV9W1XZY[WBYÃy kJU�XZY[NQg6X3T6NQkJV@l9V9n�n9WBV�WBY[{BWBl9¾JWBV9n9WBV  ;WBUQn9g£T'ÅXZY[`ZWBV�XZl��)WBNQV9W_g[`3XZU�XZY[W_o�UQWBN u
PSRCl9V9¾9IF¼vV�n9NQWBg[WBV  ªÅXZUQUQWBV�NQg£TjWBgjw�ÅkJ¾JUQNQPSRDC#n9NQWGH�kJw@^�kJV9WBV=T6WBV�«JkJV���3 Y¬{Bl�WBNQV9WBw�¯�C�WB`Ju
T6NK« AÃWBY£T��������­{Bl9g6XZw@w@WBV9{Bl���XZg[g[WBVDC�n9WBg[g[WBV�©<WBY£Ti«JkJV�n9WBYi�¬l9g[¡9Y[WBNKT6l9V9¾Jg[Y[NQPSR=T6l9V9¾�n9WBY
rCT6Y6XZR9UQWBV�Y[WBU�X3T6NK«­{Blmn9WBV H�Y[NQg£TSXZUQU�XZPSR9g[WBV�XZ¡9R)ÅXZV9¾JNQ¾�NQg£T�� ÂÃk>¢D�=d�� I

!�"�� 476�*-$���&)(0/�� /��!  .01 *"  2-/ .$# .&%(' 1)#&*,+-��&)(0//.+*-2-13(10
, / .

\_^DT6NQg[PSR9WbhjWBg[kJV;X3T6kJY[WBV�n9NQWBV9WBV�NQV�n9WBYY�)XZg[WBY£T6WBPSR9V9NQ`�n;XZ{BlDCDn9NQW¬«JkJw XZ`=T6NK«JWBVm½mWBn9NQl9w
WBNQV9WBg �)XZg[WBY[g�WBw@NKT[T6NQWBY£T6W rCT6Y6XZR9UQl9V9¾_NQViWBNQV9W k#n9WBY AÃWBV9NQ¾JW32  L 4�?�{Bl�`ZkJV9{BWBV=T6Y[NQWBY[WBV5IC�_NQW
�
NQV9NQWBVC¡9Y[WBNKT6W�465�n9WBY.hjWBg[kJV;X3T6kJY[w@k#n9WBV¹NQg£T�NQw �³WBY[¾JUQWBNQPSR¹{Bl9Y.¾JWBg6XZwiT6WBV Â XZV9n9¡9Y[WBNKT6W5 5�n9WBYbWBw@NKT[T6NQWBY£T6WBV rCT6Y6XZR9UQl9V9¾@AÃWBg[WBV=T6UQNQPSR<¾JWBY[NQV9¾JWBY�E"gBI
�¬¡9¡9NQUQn9l9V9¾�HJIed�F I
�_l9Y[PSR n9NQW
h.Ål9PS`C`ZkJ^9^9UQl9V9¾�n9WBY]½mk#n9WBV?NQw¥hjWBg[kJV;X3T6kJYIAÃWBY[n9WBV n9NQWBg[W�n9l9Y[PSR?n;XZgbXZ`=T6NK«JW.½mWBn9NQl9w
«JWBY[g£T'ÅXZY[`=T1I
�ZW_V;XZPSR��¬Y£Tªn9WBYjh.Ål9PS`C`ZkJ^9^9UQl9V9¾.l9V=T6WBY[g[PSR9WBNQn9WxT¬w­XZV­«JWBY[g[PSR9NQWBn9WBV9W M³¢#^�WBV�«JkJVmhjWBg[k3u
V;X3T6kJY[WBV5I9¼vw �"kJUQ¾JWBV9n9WBV�g[kJUQU5V)ÅXZR9WBYOXZl���r#^9NQWB¾JWBUQY[WBg[kJV;X3T6kJY[WBV�WBNQV9¾JWB¾=XZV9¾JWBV AÃWBY[n9WBV5I�r#NQW
g[NQV9n�XZl��"¾JWB¡;XZlDT�XZl9g_{�AÃWBN³r#^9NQWB¾JWBUQV w@NKT H�YZÅl9w@wsl9V9¾Jg[Y6XZn9NQl9g�2 V l9V9n 2 9 C�n9NQWig[NQPSR�NQw�¬¡9g£TSXZV9n87º¾JWB¾JWBV�Ål9¡�WBY[g£T6WBR9WBV5I³�_NQW.¾JWBn;XZPSR=T6W
�³WBY[¡9NQV9n9l9V9¾Jg[UQNQV9NQW@{�AjNQg[PSR9WBV¹n9WBV r#^9NQW u
¾JWBUQV AjNQY[nS #"%$'&)(�*#+64�9I*#+ (�4 k#n9WBY;: 4#(� �?%.1$> �02. *#+ (�4Ã¾JWBV;XZV9V=TKE"gBI;�¬¡9¡9NQUQn9l9V9¾�HJI c F I
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�.-�- ����� & �)( *0/ } 1 D�l9Y.© NQY[`Cl9V9¾Jg�AÃWBNQg[W�WBNQV9WBg­kJ^DT6NQg[PSR9WBV hjWBg[kJV;X3T6kJY[gB� �_NQW hjW u
g[kJV;X3T6kJY[w@k#n9WBVDC5n9NQWsNQV9V9WBY[R;XZUQ¡�n9WBYG�
NQV9NQWBVC¡9Y[WBNKT6W 5 5�n9WBY�«JkJw�XZ`=T6NK«JWBV�½mWBn9NQl9w
WBw@NKT[T6NQWBY£T6WBV�rCT6Y6XZR9UQl9V9¾iUQNQWB¾JWBVDC AÃWBY[n9WBV�«JWBY[g£T'ÅXZY[`=T1I;�_NQWI�
NQV9NQWBVC¡9Y[WBNKT6W¬n9WBY hjWBg[kJV;X'u
T6kJY[w@k#n9WBV�NQg£T WB¡�WBV���XZUQUQg WBV9n9UQNQPSR5I9��Xig[NQW�XZ¡�WBY n9WBlDT6UQNQPSR�¾JWBY[NQV9¾JWBYªXZUQg 5 5�NQg£TUCDg[NQV9n
n9NQWbhjWBg[kJV;X3T6kJY[w@k#n9WBVmVCl9YOXZUQgOrCT6Y[NQPSR9WbXZV9¾JWBn9WBlDT6WxT1I

r#^9NQWB¾JWBUQY[WBg[kJV;X3T6kJY[WBV
AÃWBY[n9WBV l9V=T6WBY£T6WBNQUKTbNQVT(�$ .��:&<;)4_l9V9n &<?�(�$ .��:&<;)4�hjWBg[kJV;X3T6kJY[WBV5I5¼vV WBN u
V9WBw g£TSXZ¡9NQUQWBV�hjWBg[kJV;X3T6kJYÃ«JWBY[UvÅXZpZTªWBNQV �
NQPSR=T6g£T6Y6XZR9U�n9WBVmhjWBg[kJV;X3T6kJYªXZl9PSR�V;XZPSR�¡�WBUQNQWB¡9NQ¾
«#NQWBUQWBV.hjWxÄ;W��DNQkJV9WBV.V9NQPSR=T1I=�_NQWªrCTSXZ¡9NQUQNKT'ÅX3T6g[`CY[NKT6WBY[NQWBVG� Ål9YzkJ^DT6NQg[PSR9WjhjWBg[kJV;X3T6kJY[WBV.`�ÅkJV9V9WBV
w@NKT QONQU=�"W�n9WBYO¾JWBkJw@WxT6Y[NQg[PSR9WBV�\_^DT6NQ`�l9V9n n9WBYOÂÃWBg[PSR9Y>ÅXZV9`Cl9V9¾�XZl���^;XZY6X �DN�XZUQW]rCT6Y6XZR9UQWBV
R9WBY[¾JWBUQWBNKT6WxT AÃWBY[n9WBVO� r#NQ¾=ÀJ�N� I�¼vV?n9WBY�¾JWBkJw@WxT6Y[NQg[PSR9WBV<\_^DT6NQ`PAjNQY[n?V)ÅXZR9WBY[l9V9¾Jg�AÃWBNQg[W@XZV#u
¾JWBV9kJw@w@WBVDC#n;XZpR�
NQPSR=Tªg[NQPSR�¾JWBY6XZn9UQNQV9NQ¾]NQV� ;kJY[w®«JkJV �
NQPSR=T6g£T6Y6XZR9UQWBV�XZl9g[¡9Y[WBNKT6WxT1I9�_NQWBg[W
LsÅXZR9WBY[l9V9¾iNQg£TÃ¾5Ål9UKT6NQ¾/C1AÃWBV9V�n9NQWj©<WBUQUQWBV9UvÅXZV9¾JWªn9WBgX�
NQPSR=T6WBgÃ`CUQWBNQV@¾JWB¾JWBV­n9NQWO�¬¡9w@WBg[g[l9V#u
¾JWBVmn9WBYOkJ^DT6NQg[PSR9WBV�¯zUQWBw@WBV=T6WbNQg£T1I;¼vV n9WBYX"/.102.���&'.1;)4�?�7 "%$'&���¡�WBg[PSR9Y>ÅXZV9`=T_w­XZV�g[NQPSR�XZl��
rCT6Y6XZR9UQWBVDC;n9NQWbNQV�¾JWBY[NQV9¾JWBw �¬¡9g£TSXZV9n��.XZV9V)ÅXZR9WBY[V9n ^;XZY6XZUQUQWBU5{Bl9YOkJ^DT6NQg[PSR9WBV �¬PSR9g[Win9WBg
rC¢#g£T6WBw@gb«JWBY[U�XZl��"WBV5I �_WBY]�¬¡9g£TSXZV9n��@AjNQY[n<XZUQgb¾JWBY[NQV9¾ XZV9¾JWBg[WBR9WBVDC AÃWBV9V�WBYb`CUQWBNQV ¾JW u
¾JWBV�Ål9¡�WBYzn9WBV@�¬¡9w@WBg[g[l9V9¾JWBV­n9WBYzkJ^DT6NQg[PSR9WBV­¯zUQWBw@WBV=T6Wªn9WBgÃrC¢#g£T6WBw@g�NQg£T1IJ ¬Ål9Yzn9WBV.© NQV#u
`ZWBU
	8C5n9WBV?n9WBY]rCT6Y6XZR9U w@NKT_n9WBY�kJ^DT6NQg[PSR9WBV?�¬PSR9g[W.WBNQV9V9NQw@wiTUCF¾JNQUKT¬TSXZV�	 a g[NQV�	 a 	

� ÂÃWBY6�Jc��D�l9Y<w­X3T6R9WBw­X3T6NQg[PSR9WBV®ÂÃWBg[PSR9Y[WBNQ¡9l9V9¾�n9WBY rCT6Y6XZR9U�XZl9g[¡9Y[WBNKT6l9V9¾�«JWBY�AÃWBV9n9WxT w­XZV�n9NQW
2J.1$'05&���,57 "%$'&��3Iª¼vV�n9NQWBg[WBw  ;kJY[w­XZUQNQg[wsl9g�AÃWBY[n9WBV �
NQPSR=T6g£T6Y6XZR9UQWBV n9l9Y[PSR {�AÃWBNQ`ZkJw@^�k3u
V9WBV=T6NQ¾JWirCT6Y6XZR9UK«JWB`=T6kJY[WBV 9� � E
�/E�� F � ��� E�� F2Fª¡�WBg[PSR9Y[NQWB¡�WBVDC6AÃkJ¡�WBN��/E�� F n9WBYj�¬¡9g£TSXZV9n n9WBg
rCT6Y6XZR9UQg­«JkJV n9WBY�kJ^DT6NQg[PSR9WBV �¬PSR9g[W XZw \_Y£T�� NQg£T�l9V9n���� E�� F­n9WBY�© NQV9`ZWBU C n9WBV n9WBY
rCT6Y6XZR9U)w@NKTOn9WBY¬�¬PSR9g[Ws¡9NQUQn9WxT1IF�_NQWb�¬l9g[¡9Y[WBNKT6l9V9¾�n9WBY�rCT6Y6XZR9UQWBV l9V9n�n9NQWb© NQY[`Cl9V9¾­n9WBY
kJ^DT6NQg[PSR9WBV.¯zUQWBw@WBV=T6W8AÃWBY[n9WBV.n9l9Y[PSR�{�AÃWBNQn9NQw@WBV9g[NQkJV;XZUQWÃ½ X3T6Y[NQ{BWBV���XZl9g[¾JWBn9YZÅl9PS`=T1I=�_NQW
l9V9¾JWBg£T'ÅkJY£T6Wj�¬l9g[¡9Y[WBNKT6l9V9¾]WBNQV9WBg8�
NQPSR=T6g£T6Y6XZR9UQg AjNQY[n@n9l9Y[PSR@n9NQWYM Y6XZV9g[U�X3T6NQkJV9g[w­X3T6Y[N �in;XZY¤u
¾JWBg£T6WBUQUKT1IJ¯zV=T6g[^9Y[WBPSR9WBV9n�AÃWBY[n9WBV­n9NQWY�
NQPSR=T6¡9Y[WBPSRCl9V9¾/CCn9WBY³�_l9Y[PSR9¾=XZV9¾�n9l9Y[PSR@WBNQV9W �
NQV9g[W
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�.-�- ����� & �)( *0/QG�1 �¬l��"¡;XZl�WBNQV9WBgjr#^9NQWB¾JWBUQY[WBg[kJV;X3T6kJY[gBI9�_NQWO¡�WBNQn9WBVmr#^9NQWB¾JWBU�� V l9V9n
� 9 w@NKTOn9WBVJH�YZÅl9w@wsl9V9¾Jg[Y6XZn9NQWBV 2 V l9V9n 2 9 UQNQWB¾JWBV g£¢#w@w@WxT6Y[NQg[PSR�{Bl9Y¬kJ^DT6NQg[PSR9WBV�¬PSR9g[WZI��_WBYª�¬¡9g£TSXZV9nmn9WBY¬r#^9NQWB¾JWBU
{Bl9WBNQV;XZV9n9WBYjNQg£T37ªI

l9V9n.n9NQW hjWxÄ;W��DNQkJV@XZV�WBNQV9WBw�r#^9NQWB¾JWBU9n9l9Y[PSR.WBV=T6g[^9Y[WBPSR9WBV9n9W�½ X3T6Y[NQ{BWBV�n;XZY[¾JWBg£T6WBUQUKT1IZ¯zNQV
kJ^DT6NQg[PSR9WBg_rC¢#g£T6WBw XZl9gj«JWBY[g[PSR9NQWBn9WBV
H�kJw@^�kJV9WBV=T6WBVPAjNQY[nmn9l9Y[PSR n;XZgOyzY[k#n9l9`=TOn9WBYO{Bl#u
¾JWBR)ÅkJY[NQ¾JWBV ½ X3T6Y[NQ{BWBV�n;XZY[¾JWBg£T6WBUQUKT�� r#NQ¾=ÀJ��� I
	Ow n;XZgB�³WBY[R;XZUKT6WBV�WBNQV9WBg kJ^DT6NQg[PSR9WBVmhjWBg[kJV;X3T6kJY[g {Bl�¡�WBg[PSR9Y[WBNQ¡�WBVDC9g£T6WBUQUKT w­XZV�n9NQW�½ X'u
T6Y[N �R� Ål9Y WBNQV9WBV­«JkJUQUQg£T'ÅXZV9n9NQ¾JWBV@	Ow@U�XZl��8E"WBV9¾JU ICY[kJl9V9n#uµT6Y[NQ^ F³WBNQV9WBgªrCT6Y6XZR9UQgÃNQw hjWBg[kJV;X3T6kJY
XZl��¤I;L¬XZPSRS� r#NQ¾=ÀJ�N�)WBY[R)ÅXZUKTjw­XZV�WBNQV9Wi½ X3T6Y[N ��n9WBYO ;kJY[w

��� � 4 d�� V � 9 7 H d�� 9 7d�� V E�� V � 9 7 HNFRc67 d�� V � 9 7 H > E¤HJI À F

�_NQW�� 3 g[NQV9n�n9NQW�g[kJ¾JWBV;XZV9V=T6WBV�hjWBg[kJV;X3T6kJY[^;XZY6XZw@WxT6WBYBI�r#NQW�g[NQV9n�n9W�$;V9NQWBY£T¬XZUQg
� 3 � H 7 72+3 � E¤HJI � F

��XZg_rCTSXZ¡9NQUQNKT'ÅX3T6g[`CY[NKT6WBY[NQl9w � Ål9Y¬kJ^DT6NQg[PSR9WshjWBg[kJV;X3T6kJY[WBV�WBY[R)ÅXZUKT¬w­XZVmn9l9Y[PSR�n9NQWiÂÃWBg£T6NQw�u
wsl9V9¾sn9WBYª¯zNQ¾JWBV AÃWBY£T6W�n9WBYj½ X3T6Y[N � ��� IDL¬XZPSR � r#NQ¾=ÀJ�N��WBY[R)ÅXZUKT w­XZV�XZUQg ÂÃWBn9NQV9¾Jl9V9¾�� Ål9Y
WBNQV9WBV�g£TSXZ¡9NQUQWBVmhjWBg[kJV;X3T6kJY

±	�
� V � 9 �ºH � E¤HJIKH>± F
�¬¡9¡9NQUQn9l9V9¾]HJI ¨ {BWBNQ¾ZT n9NQW�¾JY6XZ^9R9NQg[PSR9W ��XZY[g£T6WBUQUQl9V9¾On9WBYzrCTSXZ¡9NQUQNKT'ÅX3T6g[¡�WBn9NQV9¾Jl9V9¾jNQV]n9WBY�� V u
� 9 u¤¯z¡�WBV9WZIZ¼vVsn;XZgz�_N�XZ¾JY6XZw@w�g[NQV9nsn9Y[WBN;r#^�WB{BN�XZU=�[ÅXZUQUQWzWBNQV9¾JWB{BWBNQPSR9V9WxT1IJ ¬Ål9Y�� V � � 9 � 7 HWBY[R)ÅXZUKT)w­XZV�n9WBV �  �?-9N4�?6$'05&)(�*#+64�?jk#n9WBY (>"6+
�.105&)(�*#+64�?OhjWBg[kJV;X3T6kJYBI1�¬l9g)n9WBY �_W�$;V9NKT6NQkJV�n9WBY
hjWBg[kJV;X3T6kJY[^;XZY6XZw@WxT6WBY E¤HJI � F �"kJUQ¾ZT � Ål9YÃn9NQWBg[WBV� FXZUQU62 V � 2 9 � 7 cJd#I#�_NQW_r#^9NQWB¾JWBU�UQNQWB¾JWBVXZl��jn9WBY�\_¡�WBY£Ä ÅXZPSR9W�WBNQV9WBYKH�l9¾JWBU C n9WBY[WBV ½mNKT[T6WBUQ^9l9V9`=TsNQw D�WBV=T6Y[l9wÆn9WBg�hjWBg[kJV;X3T6kJY[g
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1

g2

g1

planar

g g =11 2

g g =11 2

g g =01 2

konfokal
konzentrisch

�.-�- ����� & �)( *0/ § 1 rCTSXZ¡9NQUQNKT'ÅX3T6g[n9N�XZ¾JY6XZw@w�n9WBY r#^9NQWB¾JWBUQY[WBg[kJV;X3T6kJY[WBV5I' ¬Ål9Y5©<WBY£T6Wz«JkJV
� V � 9 C;n9NQWbNQV9V9WBY[R;XZUQ¡�n9WBgOg[PSR9Y6X��@WBY£T6WBV�ÂÃWBY[WBNQPSR9gOUQNQWB¾JWBVDC9NQg£TOn9NQW]rCTSXZ¡9NQUQNKT'ÅX3T6g[¡�WBn9NQV#u¾Jl9V9¾�WBY�� Ål9UQUKT1IF�_WBY¬ÂÃWBY[WBNQPSR�NQg£T¬¡�WB¾JY[WBV9{xT_n9l9Y[PSR�n9NQW]�¬PSR9g[WBV�n9WBg�H�k#kJY[n9NQV;X3T6WBV9g£¢=u
g£T6WBw@gjl9V9nmn9NQW] ;l9V9`=T6NQkJV � 9 � H c�� V I

UQNQWB¾ZT1I��_WBY �  �?��U ��.1;)4shjWBg[kJV;X3T6kJY.NQg£T.n9W�$;V9NQWBY£T@n9l9Y[PSR � V � � 9 � ±DI�¼vV�n9NQWBg[WBw  FXZUQU
UQNQWB¾JWBVin9NQWÃÂÃY[WBV9V9^9l9V9`=T6Wªn9WBY³r#^9NQWB¾JWBU#NQw#D�WBV=T6Y[l9w�n9WBgzhjWBg[kJV;X3T6kJY[gBIJ ¬Ål9Y n9WBV@o�Y[WBV9{���XZUQU
^9U�XZV;XZY[WBYir#^9NQWB¾JWBUIEI2 V � 2 9 � � F_¾JNQUKT�� Ål9Ybn9NQW­hjWBg[kJV;X3T6kJY[^;XZY6XZw@WxT6WBY � V � � 9 � HJI
¯zNQVmhjWBg[kJV;X3T6kJYªn9NQWBg[WBg�M³¢#^9g AjNQY[n XZUQg+M .��:0 ��,�� 4�0� �$
hjWBg[kJV;X3T6kJYj¡�WB{BWBNQPSR9V9WxT1ID�l9YiÂÃWBY[WBPSR9VCl9V9¾�n9WBYshjWBg[kJV;X3T6kJY[w@k#n9WBV NQg£TiWBgiWBY��"kJY[n9WBY[UQNQPSRDC
«JkJV�n9WBY]¾JWBkJw@WxT6Y[NQg[PSR9WBV
\_^DT6NQ`�{Bl9Yj©<WBUQUQWBV9kJ^DT6NQ`�Ål9¡�WBY[{Bl9¾JWBR9WBV5I5�_NQWbg[NQPSR�NQw hjWBg[kJV;X3T6kJY¬XZl��"¡;XZl9WBV9n9WBV?½mk#n9WBV
g[NQV9n�n9NQW¬T6Y6XZV9g£«JWBY[g6XZU5WBUQWB`=T6Y[kJw­XZ¾JV9WxT6NQg[PSR9WBVm½mk#n9WBV E�� ; ��� _	� F I9�_NQW¬¼vV9n9NQ{BWBg�
 �
� ¾JW u¡�WBV­n9NQW¬\_Y[n9VCl9V9¾in9WBY³T6Y6XZV9g£«JWBY[g6XZUQWBV�½mk#n9WBV­n9WBY³©<WBUQUQWOXZVDC=n9WBY�¼vV9n9W�����n9NQW¬\_Y[n9VCl9V9¾
n9WBYzUQkJV9¾JNKT6l9n9NQV;XZUQWBV�½mk#n9WZI=�_NQWª ;WBUQnD«JWB`=T6kJY[WBV@n9WBY Mj¯�½�u£½mk#n9WBV@g£T6WBR9WBV­g[WBV9`CY[WBPSR=TÃ{Bl9Y
�¬l9g[¡9Y[WBNKT6l9V9¾Jg[Y[NQPSR=T6l9V9¾9I��_NQW_{Bl9¾JWBR)ÅkJY[NQ¾JWBV  ;WBUQn9WBYªg[NQV9n�UQNQV9W1XZY ^�kJU�XZY[NQg[NQWBY£T1I
�_NQW�ÂÃWBn9NQV9¾Jl9V9¾T� Ål9Y�n9NQW UQkJV9¾JNKT6l9n9NQV;XZUQWBV�hjWBg[kJV;XZV9{��"Y[W:�Cl9WBV9{BWBV�WBY[R)ÅXZUKT�w­XZV XZl9g�n9WBY
�"kJUQ¾JWBV9n9WBV Å	O¡�WBY[UQWB¾Jl9V9¾9I3�_NQW³«JkJw�XZ`=T6NK«JWBV@½mWBn9NQl9w�WBw@NKT[T6NQWBY£T6WÃrCT6Y6XZR9UQl9V9¾�AjNQY[n�XZVsn9WBV
r#^9NQWB¾JWBUQV n9WBg�hjWBg[kJV;X3T6kJY[g¬w@WBR9Y���XZPSR�R9NQV#u l9V9n�R9WBY[Y[WxÄ;WB`=T6NQWBY£T1I5��XZ¡�WBNOÅl9¡�WBY[U�XZ¾JWBY[V g[NQPSR
n9NQWiWBNQV9{BWBUQV9WBV ©<WBUQUQWBV9{DÅl9¾JWs{Bl�g£T6WBR9WBV9n9WBV�©<WBUQUQWBV5I��¬l���n9WBV \_¡�WBY£Ä ÅXZPSR9WBV?n9WBYbr#^9NQWB¾JWBU
g[NQV9n?n9NQWsT6Y6XZV9g£«JWBY[g6XZUQWBV<WBUQWB`=T6Y[NQg[PSR9WBV< ;WBUQn9WBY�¾JUQWBNQPSR LOl9UQU I5¯zgb`�ÅkJV9V9WBV<g[NQPSR?n;XZR9WBYbVCl9Y
g[kJUQPSR9Wbg£T6WBR9WBV9n9WBV ©<WBUQUQWBV�XZl9g[¡9NQUQn9WBVDC;n9WBY[WBV�©<WBUQUQWBV9UvÅXZV9¾JW_n9NQWbÂÃWBn9NQV9¾Jl9V9¾

7 � ���
�
d w@NKT � � H � d � c � �'�'� E¤HJIKHJHNF
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R

�.-�- ����� & �)( *0/Q¶�1 �_WBYªobXZl9p9q g[PSR9WbrCT6Y6XZR9U ID�_NQWj©<WBUQUQWO¡9Y[WBNKT6WxT g[NQPSR�NQV­{ u¤hjNQPSR=T6l9V9¾
XZl9gBI�� B NQg£T�n9WBY�hOXZn9NQl9gsn9WBY.rCT6Y6XZR9UKTSXZNQUQUQW.¡�WBN � � ±DI ¼vwÁ�¬¡9g£TSXZV9n � ��¡�WxT6Y>ÅXZ¾ZT
n9NQWO  UQWBPS`C¾JY>ÅkJpJWjn9WBg rCT6Y6XZR9UQg�� d�� B I � �@AjNQY[n­XZUQgzn9NQWOhOX1¢#UQWBNQ¾JR#u ��ÅXZV9¾JW n9WBgªrCT6Y6XZR9UQg
¡�WB{BWBNQPSR9V9WxT1I���NQg£Tjn9WBYjR;XZUQ¡�W Å\�C�VCl9V9¾Jg�AjNQV9`ZWBU)n9WBg_rCT6Y6XZR9UQgªNQw  ;WBY[V��"WBUQn5I

WBY�� Ål9UQUKT1I;½mNKT 8 � 5�� WBY[R)ÅXZUKTjw­XZV@� Ål9Yjn9NQWbhjWBg[kJV;XZV9{��"Y[W:�Cl9WBV9{�5 � �
5
�
� ��� 8d67 E¤HJIKH'd�F

l9V9nS� Ål9Yin9WBV  ;Y[W:�Cl9WBV9{1XZ¡9g£TSXZV9n 5 5
��� � � V {�AÃWBNQWBYs¡�WBV;XZPSRC¡;XZY£T6WBY�UQkJV9¾JNKT6l9n9NQV;XZUQWBYbhjWBg[k3uV;X3T6kJY[w@k#n9WBV 5 5

��� � � V � 5 5 � � V 7 5 5 � � 8
d67 � E¤HJIKH>c F

L¬XZPSR o�UQWBNQPSRCl9V9¾
E¤HJIKH>c Fª¡�WBg£T6WBR=Tbn9NQWs½�ÅkJ¾JUQNQPSR9`ZWBNKT_n9WBY�½mk#n9WBV9g[WBUQWB`=T6NQkJV�n9l9Y[PSR
��XZY[N�X'u
T6NQkJV.n9WBYÃhjWBg[kJV;X3T6kJY[UvÅXZV9¾JW37ªI#�_WBYÃ½mk#n9WBV;XZ¡9g£TSXZV9n�`3XZV9V­g[ki¾JY[kJpb¾JW�AiÅXZR9UKT8AÃWBY[n9WBVDC#n;XZp
VCl9Y�AÃWBV9NQ¾JW�½mk#n9WBV�NQV9V9WBY[R;XZUQ¡mn9WBY��³WBY[g£T'ÅXZY[`ZWBY[¡;XZV9n9¡9Y[WBNKT6W 5 5mn9WBg�XZ`=T6NK«JWBV?½mWBn9NQl9w@g
UQNQWB¾JWBV E"g[NQWBR9Wb�¬¡9¡9NQUQn9l9V9¾�HJIed�F I
¯zNQV9W�XZl9g�� Ål9R9Y[UQNQPSR9W³��XZY[g£T6WBUQUQl9V9¾ªn9WBY
T6Y6XZV9g£«JWBY[g6XZUQWBV�Mj¯�½�u£½mk#n9WBV $;V9n9WxT g[NQPSR]NQV
� �ÃXZY6ÀJ���
k#n9WBY8� r#NQ¾=ÀJ�N� I1¼vw��"kJUQ¾JWBV9n9WBV�g[kJUQUJVCl9Y XZl��Dn;XZgD�³WBY[R;XZUKT6WBVbn9WBY
T6Y6XZV9g£«JWBY[g6XZUQWBVso�Y[l9V9n9w@k#n9W
� ; � B B

�
WBNQV9¾JWB¾=XZV9¾JWBV AÃWBY[n9WBV5Iª�_NQWBg[WmR;X3T�WBNQV9Wm¾=XZl9p1�[ÅkJY[w@NQ¾JW�¼vV=T6WBV9g[NKT'ÅX3T6g£«JWBY£T6WBNQUQl9V9¾

Ål9¡�WBY n9WBV.rCT6Y6XZR9U)�Cl9WBY[g[PSR9V9NKT[TUCZg[k_n;XZp¬g[NQW XZl9PSR�XZUQg�� . G
	�� (�*#+64�0 F $'02.N+-;>¡�WB{BWBNQPSR9V9WxT AjNQY[n5I
�_NQW�PSR;XZY6XZ`=T6WBY[NQg£T6NQg[PSR9WBV o�Y>ÅkJpJWBV�WBNQV9WBg�obXZl9p9q g[PSR9WBV rCT6Y6XZR9Uj«JWBY[n9WBlDT6UQNQPSR=T��¬¡9¡9NQUQn9l9V9¾
HJIe°#I
�_NQWmo�Y>ÅkJpJW�n9WBg�rCT6Y6XZR9U)�Cl9WBY[g[PSR9V9NKT[T6g@WBNQV9WBg­obXZl9p9q g[PSR9WBV rCT6Y6XZR9UQg.¡�WB{BWBNQPSR9V9WxT­w­XZV XZUQgM ;)4#* � J10 � �	 4xI5r#NQW AjNQY[n?XZV9¾JWB¾JWB¡�WBV�n9l9Y[PSR
� E�� F I5�_W�$;V9NQWBY£T_NQg£T�n9NQWs  UQWBPS`C¾JY>ÅkJpJW�XZUQg¬n9WBY
�¬¡9g£TSXZV9ns{Bl9Y�rCT6Y6XZR9U�XZPSR9g[W1C3¡�WBNCn9WBw�n9NQW rCT6Y6XZR9UQNQV=T6WBV9g[NKT'ÅX3T XZl��;n9WBVi©<WBY£T H c��ÃXZ¡9¾JW���XZUQUQWBV
NQg£T1IFÂÃWBN � � ±@UQNQWB¾ZTjn9NQW M XZNQUQUQW�n9WBg�obXZl9p9q g[PSR9WBV?rCT6Y6XZR9UQgBI��_NQW]  UQWBPS`C¾JY>ÅkJpJW]n9WBY_rCT6Y6XZR9U u
TSXZNQUQUQWBAjNQY[n­w@NKT�� B ¡�WB{BWBNQPSR9V9WxT1I9�_WBY*D�l9g6XZw@w@WBV9R;XZV9¾]{�AjNQg[PSR9WBV�  UQWBPS`C¾JY>ÅkJpJWOl9V9n �]NQg£T
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V;XZPSRS� r#NQ¾=ÀJ�N�
� E�� F � � B�� H � 4 � �� � 9B > 9 � E¤HJIKH ¨ F

¼vw M 4�05?��U4�; L V9NQw@wiTªn9NQW]  UQWBPS`C¾JY>ÅkJpJWbXZV9V)ÅXZR9WBY[V9n UQNQV9W1XZY w@NKT��@{Bl5IF��XZgY�³WBY[R;XZUKT6WBVmn9WBg
rCT6Y6XZR9UQg�AjNQY[n�n9l9Y[PSR?n9WBV?R;XZUQ¡�WBV Å\�C�VCl9V9¾Jg�AjNQV9`ZWBU��­¡�WBg[PSR9Y[NQWB¡�WBV5I
¼vw �
NQw@WBg ��� �WBY[R)ÅXZUKTjw­XZV@� Ål9Y �

� � UQNQw���	� � E�� F
�

� �� � B � E¤HJIKH'°�F
�_NQWBg[WBgO¯zY[¾JWB¡9V9NQgªWBV=T6g[^9Y[NQPSR=TI�Cl;XZUQNKTSX3T6NK«­n9WBw C9n;XZgjw­XZV � Ål9Yªn9NQWbÂÃWBl9¾Jl9V9¾@WBNQV9WBg��
NQPSR=T£u
g£T6Y6XZR9UQg]XZV WBNQV9WBY H�Y[WBNQg[¡9UQWBV9n9W.w@NKTbhOXZn9NQl9g � B WBY[R)ÅXZUKT
� r#NQ¾=ÀJ�N� I)�_NQWRH�kJV9g[W:�Cl9WBV9{�XZl9g
o�UQWBNQPSRCl9V9¾�E¤HJIKH'°�F NQg£TUCZn;XZp�w­XZV�`ZWBNQV9WBV.^;XZY6XZUQUQWBUQWBV.obXZl9p9q g[PSR9WBV�rCT6Y6XZR9UDWBY[{BWBl9¾JWBV@`3XZV9V5I
ÂÃWBn9NQV9¾ZTzn9l9Y[PSR@ÂÃWBl9¾Jl9V9¾bUvÅXZl��%Tzn9WBY�rCT6Y6XZR9U9XZl9g[WBNQV;XZV9n9WBYBI=�_NQWBg[WBg �³WBY[R;XZUKT6WBV�¡�WB{BWBNQPSR9V9WxT
w­XZV@XZUQg
�G& �14�0�J 4�?-9BI=LsÅXZR9WBY[l9V9¾Jg�AÃWBNQg[W¬^;XZY6XZUQUQWBU9NQg£T�n9WBYÃrCT6Y6XZR9UFVCl9Y�NQw��¬¡9g£TSXZV9n � ��«JkJV
n9WBY�rCT6Y6XZR9UKTSXZNQUQUQWZIz½ XZV�¡�WB{BWBNQPSR9V9WxT � � XZUQg.n9NQW&:Y.)��;)4�&WJN+-, �	�.1?KJ 4sn9WBg�rCT6Y6XZR9UQgBIÃr#NQW�NQg£T
n9W�$;V9NQWBY£TsXZUQg]n9WBYi�¬¡9g£TSXZV9n�{Bl9Y�M XZNQUQUQW1C
XZV�n9WBw n9NQW­  UQWBPS`C¾JY>ÅkJpJW@l9w n9WBV¹ FXZ`=T6kJY � d
{Bl9¾JWBV9kJw@w@WBV�R;X3T1I
�_NQWs  UvÅXZPSR9WBV�`ZkJV9g£TSXZV=T6WBY]yzR;XZg[W�WBNQV9WBgbobXZl9p9q g[PSR9WBV<rCT6Y6XZR9UQg_g[NQV9n�g[^9R)ÅXZY[NQg[PSR9W.  UvÅXZPSR9WBV
w@NKT.hOXZn9NQl9g 2RE�� F5C³n9WBY[WBV H�YZÅl9w@wsl9V9¾Jg[w@NKT[T6WBUQ^9l9V9`=T�NQV n9WBY�rCT6Y6XZR9UKTSXZNQUQUQW@UQNQWB¾ZT1I�L¬XZPSR
� r#NQ¾=ÀJ���)NQg£Tjn9WBYOhOXZn9NQl9gª¾JWB¾JWB¡�WBVmn9l9Y[PSR

2RE�� F � � ��
 H � 4 � � 9B
� � > 9
� � E¤HJIKH>t F

�_NQWjr#WBUQWB`=T6NQkJV.n9WBYzT6Y6XZV9g£«JWBY[g6XZUQWBV�o�Y[l9V9n9w@k#n9WªNQw�hjWBg[kJV;X3T6kJY³WBY��"kJUQ¾ZTzn9l9Y[PSR­ÂÃWBl9¾Jl9V9¾9I
�¬l��"¾JY[l9V9n�n9WBY@WBV9n9UQNQPSR9WBV��¬^�WBY£T6l9Y­n9WBY­hjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBUªT6Y[WxT6WBV ÂÃWBl9¾Jl9V9¾Jg£«JWBY[UQl9g£T6W
XZl��¤IÃ�_NQW ÂÃWBl9¾Jl9V9¾Jg£«JWBY[UQl9g£T6W�V9WBR9w@WBV�w@NKT�XZV9g£T6WBNQ¾JWBV9n9WBY@T6Y6XZV9g£«JWBY[g6XZUQWBYm\_Y[n9VCl9V9¾�{Bl
� r#NQ¾=ÀJ��� I³�_WBY�ÂÃWxT6Y6XZ¾?n9WBYK�³WBY[UQl9g£T6W�NQg£T�n;XZV9WB¡�WBV�XZl9PSR¹«JkJV n9WBY��¬Y£T.n9WBg@hjWBg[kJV;X3T6kJY[g
XZ¡9R)ÅXZV9¾JNQ¾9I' ¬Ål9Y n9WBVs`ZkJV��"kJ`3XZUQWBVshjWBg[kJV;X3T6kJY g[NQV9nin9NQW �³WBY[UQl9g£T6WÃn9WBY R)ÅkJR9WBY[WBV@\_Y[n9VCl9V9¾JWBV
NQw �³WBY[¾JUQWBNQPSR�{Bl n9WBV �³WBY[UQl9g£T6WBVmn9WBY � ; � B B

�
½mk#n9Wb¾JY>ÅkJpJWBYOXZUQgX� Ål9Yjn9WBV� FXZ¡9Y£¢=u¤y WBY[kZT

hjWBg[kJV;X3T6kJYBI'�_NQW�ÂÃWBl9¾Jl9V9¾Jg£«JWBY[UQl9g£T6WÃ`�ÅkJV9V9WBVsWBY[R)ÅkJR=T AÃWBY[n9WBVsn9l9Y[PSRsn;XZg ¯zNQV9g[WxT6{BWBVsWBNQV9WBY
�
k#PSRC¡9UQWBV9n9WÃNQV]n9WBV�hjWBg[kJV;X3T6kJYBI3�_WBY �_l9Y[PSR9w@WBg[g[WBY n9WBY ÂÃUQWBV9n9W8AjNQY[niXZVin9NQWÃ  UQWBPS`C¾JY>ÅkJpJW
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\�y�\®WBY[{BWBl9¾ZT6WBV<rCT6Y6XZR9UQl9V9¾�{Bl?Y[WBn9l9{BNQWBY[WBVDC5g[kJUQUKT6W]n;XZR9WBY�WBNQV�yzl9w@^9U�XZg[WBY_w@NKT¬`CUQWBNQV9WBY
rCT6Y6XZR9UQn9NK«JWBY[¾JWBV9{�l9V9n ¾JWBY[NQV9¾JWBY �
NQV9NQWBVC¡9Y[WBNKT6W_WBNQV9¾JWBg[WxT6{xT AÃWBY[n9WBV5I
	Ow n9NQW��
NQV9NQWBVC¡9Y[WBNKT6W�n9WBY@WBw@NKT[T6NQWBY£T6WBV�rCT6Y6XZR9UQl9V9¾JAÃWBNKT6WBY­{Bl�Y[WBn9l9{BNQWBY[WBVDC�W��DNQg£T6NQWBY[WBV
«JWBY[g[PSR9NQWBn9WBV9W�½�ÅkJ¾JUQNQPSR9`ZWBNKT6WBV5I)¯zNQV9W.NQg£T]n9WBYi¯zNQVC¡;XZlJAÃWBUQUQWBV9UvÅXZV9¾JWBV9g[WBUQWB`=T6NK«JWBYi¯zUQWBw@WBV#u
T6W­NQV�n9WBV¹hjWBg[kJV;X3T6kJYsn9WBg.\�y�\sI  ¬Ål9Yin9NQWBg[WBVZD%AÃWBPS`<WBNQ¾JV9WBV�g[NQPSR�{ZI Â¬I�¯�TSXZUQkJV9gik#n9WBY
hjWxÄ;WB`=T6NQkJV9g[¾JNKT[T6WBYBI5�_WBY�L¬XZPSR=T6WBNQU�n9NQWBg[WBYb½mWxT6R9k#n9WBV UQNQWB¾ZT¬NQV�n9WBw�WBY[R)ÅkJR=T6WBV �¬l��<A XZV9n
n9WBYX�Zl9g£TSXZ¾JW¬l9V9n�NQV
�
WBNQg£T6l9V9¾Jg£«JWBY[UQl9g£T6WBV�n9l9Y[PSR�hjWxÄ;W��DNQkJV�XZV­{Bl9g>ÅX3T6{BUQNQPSR­NQw rCT6Y6XZR9UQWBV#u
¾=XZV9¾�¡�W�$;V9n9UQNQPSR9WBV�\_¡�WBY£Ä ÅXZPSR9WBV5I ¯zNQV9WBV<XZV9n9WBY[WBV<�¬V9g6X3T6{.«JWBY��"kJUQ¾ZTbn9NQW.XZUQg��5?��U4#*�$'&  �?6,FD4#4 L &<?KJ�¡�WB{BWBNQPSR9V9WxT6W.½mWxT6R9k#n9WZI%QONQWBY[¡�WBN AjNQY[nm{Bl9g>ÅX3T6{BUQNQPSR {Bl9w yzl9w@^9U�XZg[WBY¬rCT6Y6XZR9UQl9V9¾
WBNQV9WBg]{�AÃWBNKT6WBV��)XZg[WBY[giNQV n9WBV¹hjWBg[kJV;X3T6kJY]WBNQV9¾JWBg£T6Y6XZR9UKTUC
n9WBg[g[WBV�©<WBUQUQWBV9UvÅXZV9¾JW�w@NKTbn9WBY
«JkJV<r#NQ¾JV;XZU u k#n9WBY�¼vn9UQWBY[g£T6Y6XZR9UQl9V9¾�n9WBgi\�y�\¿Ål9¡�WBY[WBNQV9g£T6NQw@wiT1I�¯zY[g£T6w­XZUQNQ¾�XZV9¾JW�AÃWBV9n9WxT
Ajl9Y[n9Wbn9NQWBg[WBg �³WBY���XZR9Y[WBV�«JkJV Â L[kJY[`CR9kJUQw l9V9n ��XZV9NQWBUQw@Wx¢JWBY�H>�JtJ�P� Â ��tJ�N� I
�_WBY�WBNQV9¾JWBg[WxT6{xT6W��)XZg[WBYzg[kJUQUKT6WÃWBNQV9Wª¾JWBY[NQV9¾JWY�
NQV9NQWBVC¡9Y[WBNKT6WÃ¡�WBg[NKT6{BWBV.l9V9n?Ål9¡�WBYzWBNQV9WBV AÃWBN u
T6WBV¹©<WBUQUQWBV9UvÅXZV9¾JWBVC¡�WBY[WBNQPSR n9l9Y[PSR9g£T6NQw@ws¡;XZYsg[WBNQVDC�l9w n9WBV�¯zNQV9g6X3T6{B¡�WBY[WBNQPSR n9WBg­\�y�\
V9NQPSR=Ts{Bl�g[WBR9YiWBNQV9{Bl9g[PSR9Y>ÅXZV9`ZWBV5I�o�WBWBNQ¾JV9WxTig[NQV9n�{Bl9wÆÂÃWBNQg[^9NQWBUÃ FXZY[¡9g£T6k CFu¬k#n9WBYs FXZY[¡#u
{BWBV=T6Y[WBV9U�XZg[WBY:C)XZ¡�WBYbXZl9PSR WBNQV \�y�\ w@NKT_WBV=T6g[^9Y[WBPSR9WBV9n�g[PSR9w­XZUQ¡;XZV9n9NQ¾JWBYbr#NQ¾JV;XZU uªk#n9WBY
¼vn9UQWBY�AÃWBUQUQWBV9UvÅXZV9¾JWZIC�_NQWBg[W_½mWxT6R9k#n9W�AjNQY[n­{Bl9w ÂÃWBNQg[^9NQWBUF¡�WBNFn9WBw NQw �"kJUQ¾JWBV9n9WBV
HbXZ^9NKT6WBU
«JkJY[¾JWBg£T6WBUQUKT6WBw�rC¢#g£T6WBw WBNQV9¾JWBg[WxT6{xT1I
��XZg
¼vVNL[WBPxT6NQkJV#u£r#WBWBn9NQV9¾X�"l9V9`=T6NQkJV9NQWBY£T
V;XZPSRG�"kJUQ¾JWBV9n9WBw yzY[NQV9{BNQ^5�B¼vw l9V9¾JWBg[WBWBn9WxT6WBV.\�y�\
AÃWBY[n9WBV�XZUQUQWbhjWBg[kJV;X3T6kJY[w@k#n9WBVmNQV9V9WBY[R;XZUQ¡mn9WBY �³WBY[g£T'ÅXZY[`ZWBY[¡;XZV9n9¡9Y[WBNKT6Wsn9WBg¬hjWBg[kJV;X3T6kJY[g
«JWBY[g£T'ÅXZY[`=T1I>© NQY[n�{Bl9g>ÅX3T6{BUQNQPSR��
NQPSR=T)NQV�n9WBVihjWBg[kJV;X3T6kJY)WBNQV9¾JWBg£T6Y6XZR9UKTUCBn9WBg[g[WBV]©<WBUQUQWBV9UvÅXZV9¾JW
WB¡�WBV���XZUQUQgzNQV9V9WBY[R;XZUQ¡@n9WBY �³WBY[g£T'ÅXZY[`ZWBY[¡;XZV9n9¡9Y[WBNKT6W¬UQNQWB¾ZTUC1AjNQY[n­XZl9PSR­n9NQWBg[WBg³«JWBY[g£T'ÅXZY[`=T1ID��X
n9NQW�¼vV=T6WBV9g[NKT'ÅX3T@n9WBY­r#WBWBn#u£rCT6Y6XZR9UQl9V9¾?{Bl�ÂÃWB¾JNQV9V n9WBgR�³WBY[g£T'ÅXZY[`Cl9V9¾Jg[^9Y[kJ{BWBg[g[WBg�l9w WBNQV
�_NQWBU=��XZPSR9WBg¬R)ÅkJR9WBY¬NQg£T_XZUQg¬n9NQW]n9WBY_n9l9Y[PSR�^;XZY6XZw@WxT6Y[NQg[PSR9Ws  UQl9kJY[WBg[{BWBV9{sXZV9¾JWBY[WB¾ZT6WBV?hjW u
g[kJV;X3T6kJY[w@k#n9WBVDC AjNQY[n NQR9Y[W�¼vV=T6WBV9g[NKT'ÅX3T@� Ål9Y�n9WBV ÂÃWB¾JNQV9V�n;XZgmr#^�WB`=T6Y[l9w n9kJw@NQV9NQWBY[WBV5I
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�_NQW��³WBY[g£T'ÅXZY[`Cl9V9¾ NQg£T�n9WBV9V9k#PSR � Ål9Y�n9NQW ½mk#n9W XZw ¾JY>ÅkJpZT6WBVDC n9NQW�n9NQW?yzR;XZg[WBV;XZV9^;XZg¤u
g[l9V9¾Jg[¡�WBn9NQV9¾Jl9V9¾VE 5 � � ± F XZw ¡�WBg£T6WBV�WBY�� Ål9UQUKT l9V9nºNQw�o�Y[WBV9{���XZUQU]U�XZV9¾JWBY D�WBNKT6WBV
AjNQY[n�g[NQPSR�n9NQWBg[W�½mk#n9W ¾JWB¾JWBV�Ål9¡�WBY­n9WBY­¾JWBg[WBWBn9WxT6WBV n9l9Y[PSR9g[WxT6{BWBV5IªÂÃWBNOWBNQV9WBw|¾JWB^9l9U u
g£T6WBV�\�y�\�w@NKT�yzl9UQg[UvÅXZV9¾JWBV NQwÁÂÃWBY[WBNQPSR WBNQV9NQ¾JWBY�L¬XZV9kJg[WB`Cl9V9n9WBV AjNQY[n n9NQWBg[WBY.¯�C�WB`=T
L[WBn9k#PSR�V9NQPSR=T�¡�WBkJ¡;XZPSR=T6WxT1I5 ¬Ål9Y¬WBNQV9WBV�g£TSXZ¡9NQUQWBV�ÂÃWxT6Y[NQWB¡�n9WBgb\�y�\ XZl��zn9WBY_n9l9Y[PSR�n9WBV
r#WBWBn9WBYz«JkJY[¾JWB¾JWB¡�WBV9WBV­©<WBUQUQWBV9UvÅXZV9¾JWÃg[NQV9n­¯zV9WBY[¾JNQWBV.NQw�ÂÃWBY[WBNQPSR@WBNQV9NQ¾JWBYzL¬XZV9kNL[kJl9UQWª^9Y[k
yzl9UQg�XZl9g[Y[WBNQPSR9WBV9n E ½mWBg[g[l9V9¾mXZV�WBNQV9WBw¥Â Âª\Ou£\�y�\®w@NKT¬WBNQV9WBw¥¾JWB^9l9UQg£T6WBV? FXZY[¡9g£T6k CFu
U�XZg[WBY_XZUQg�r#WBWBn9WBY
�   © �=°��<F I5ÂÃWBN�WBNQV9WBw¥¾JWB^9l9UQg£T6WBV \�y�\®g[kJUQUKT6Win9WBY_{BWBNKT6UQNQPSR9Wi�¬¡9g£TSXZV9n
{�AjNQg[PSR9WBV yzl9w@^#u@l9V9n r#WBWBn9U�XZg[WBY[^9l9UQg�g[k ¾JW�AiÅXZR9UKT AÃWBY[n9WBVDCjn;XZp n9NQW�¼vV=T6WBV9g[NKT'ÅX3Tmn9WBg
r#WBWBn9^9l9UQg[WBg w­X �DNQw­XZU;NQg£TUC AÃWBV9V�n9NQWO¼vV=T6WBV9g[NKT'ÅX3Tªn9WBg yzl9w@^9^9l9UQg[WBg n9NQW_r#PSR AÃWBUQUQWI� Ål9YÃn9WBV
�³WBY[g£T'ÅXZY[`Cl9V9¾Jg[^9Y[kJ{BWBp<Ål9¡�WBY[g£T6WBNQ¾ZT1I
��X?¡�WBNQw|\�y�\Ou¤yzY[kJ{BWBp@L[WBn9WBg�yzl9w@^9^9R9kZT6kJV NQV WBNQV�r#NQ¾JV;XZU u G-? L ¼vn9UQWBY¤u¤yzR9kZT6kJV l9w�u
¾JW�A XZV9n9WBUKT AjNQY[nDC�NQg£T�XZl9PSR?n9NQW �³WBY[g£T'ÅXZY[`Cl9V9¾�n9WBY_{Bl9w�r#WBWBn9UQNQPSR=T�¾JWBR)ÅkJY[WBV9n9W�¼vn9UQWBY�AÃWBU u
UQWBV9UvÅXZV9¾JW�WBV=T6g[^9Y[WBPSR9WBV9n w­X �DNQw­XZUÃl9V9n�NQR9Y[W �
NQV9NQWBVC¡9Y[WBNKT6W�¾JWBY[NQV9¾9I³¯zNQV9WmXZl9g�� Ål9R9Y[UQNQPSR9W
��XZY[g£T6WBUQUQl9V9¾ª«JkJV.½mWBg[g[l9V9¾JWBV.l9V9nsVCl9w@WBY[NQg[PSR9WBV.r#NQwsl9U�X3T6NQkJV9WBVb{Bl9w�¼vVNL[WBPxT6NQkJV#u£r#WBWBn9NQV9¾
WBNQV9WBgOÂ Âª\Ou£\�y�\ $;V9n9WBV g[NQPSRmNQV �   © �=°N�<F I
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�¬¡9¡9NQUQn9l9V9¾�d#IKH¬{BWBNQ¾ZTÃn;XZgÃNQV­n9NQWBg[WBw HbXZ^9NKT6WBUF¡�WBg[PSR9Y[NQWB¡�WBV9W]\�y�\Ou£rC¢#g£T6WBwmID¯zgÃ¡�WBg£T6WBR=T
XZl9gªWBNQV9WBw LOn5� ���Oo¬u �)XZg[WBY:C9n9WBYOrCT6Y6XZR9UQl9V9¾�w@NKT WBNQV9WBY ©<WBUQUQWBV9UvÅXZV9¾JWO«JkJV&� � H>±Jt ¨ V9w
WBw@NKT[T6NQWBY£T1I#�_NQWBg[W�wsl9p�{Bl9w yzl9w@^�WBV�n9WBgO\�y�\_gª{Bl9V)ÅXZPSR9g£T��"Y[W:�Cl9WBV9{x«JWBY[n9Y[WBN=��XZPSR=T�AÃWBY¤u
n9WBV5I5�_WBY�\�y�\®WBw@NKT[T6NQWBY£T_r#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾@NQw¥ÂÃWBY[WBNQPSR�«JkJV ¨ H'°�V9w ¡9NQg�¦#H>±zV9w l9V9n
¼vn9UQWBY[g£T6Y6XZR9UQl9V9¾]«JkJVm¦#H>±zV9w®¡9NQgªd-C ¨ @ w�I%D�l9Y Å	O¡�WBY�A XZPSRCl9V9¾.n9WBYj\�y�\º ;l9V9`=T6NQkJV�AjNQY[n
n;XZgbNQw�hOXZR9w@WBV?n9NQWBg[WBY]�¬Y[¡�WBNKTbWBV=T>AjNQPS`ZWBUKT6W�r#^�WB`=T6Y[kJw@WxT6WBY]WBNQV9¾JWBg[WxT6{xT1I)¯zNQV M WBNQU�n9WBY
r#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾�AjNQY[n n;XZ{Bl w@NKT[T6WBUQgsWBNQV9WBY­o�U�XZg[^9U�X3T[T6W�XZl9g[¾JWB`ZkJ^9^�WBUKT1I� ¬Ål9Y�n9NQWmLOlDT£u
{Bl9V9¾<NQw|¯ �D^�WBY[NQw@WBV=T­g£T6WBR9WBV�g[k�AÃkJR9U¬n9NQW r#NQ¾JV;XZU uiXZUQg@XZl9PSR�n9NQWm¼vn9UQWBY[g£T6Y6XZR9UQl9V9¾ {Bl9Y
�³WBY�� Ål9¾Jl9V9¾9I
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�.-�- ����� & �)( } /�*01 �¬l��"¡;XZl�n9WBgO\�y�\Ou£rC¢#g£T6WBw@gBIF�_WBYªyzl9w@^9g£T6Y6XZR9U AjNQY[n�NQw �)XZg[WBY
XZl��"¾JWxT6WBNQUKT1I9��XZgjyzl9w@^9UQNQPSR=TX� Ål9Yªn9WBV�r#WBWBn#u£\�y�\ AjNQY[n�n9NQY[WB`=TUC;n9WBYª�¬V=T6WBNQU � Ål9Yªn9WBV
�³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\ AjNQY[n Ål9¡�WBYm{�AÃWBN]n9NQWBUQWB`=T6Y[NQg[PSR9W<r#^9NQWB¾JWBUbWBNQV9¾JWB`ZkJ^9^�WBUKT1IOr#NQ¾JV;XZU
l9V9n ¼vn9UQWBY AÃWBY[n9WBV�XZl9pJWBY[R;XZUQ¡�n9WBg@\�y�\�w@NKT[T6WBUQg]WBNQV9WBgsn9NQPSR9Y[kJNQn9NQg[PSR9WBV r#^9NQWB¾JWBUQg
E��br/Fj¾JWxT6Y[WBV9V=T1I�¼vV�¡�WBNQn9WBV?rCT6Y6XZR9UQWBV9¾FÅXZV9¾JWBV�¡�W�$;V9n9WxT�g[NQPSR�WBNQV M WBUQWBg[`ZkJ^ E M�FO{Bl9Y
ÂÃWB¾JY[WBV9{Bl9V9¾?n9WBY.rCT6Y6XZR9UQn9NK«JWBY[¾JWBV9{ZIz½mNKTsWBNQV9WBw H�WBNQU=�"WBV9g£T6WBY E'Hb  F�AjNQY[n�WBNQVSM WBNQU
n9WBg_r#NQ¾JV;XZUQgB� Ål9Yªn9NQWb�¬V;XZUK¢#g[WbNQw�r#^�WB`=T6Y[kJw@WxT6WBYOXZl9g[¾JWB`ZkJ^9^�WBUKT1I
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�_WBYÃXZUQg yzl9w@^9UQNQPSR=T��Cl9WBUQUQWjWBNQV9¾JWBg[WxT6{xT6W�LOn5� ���Oo¬u �)XZg[WBYÃg£TSXZw@wiT�«JkJV�n9WBY   NQY[w­X�
8 �+64�,
0�4�?6$�� �5? *�� � .N(�4�0 �X0� G�"]l9V9nKAjNQY[ns«JkJV�n9NQWBg[WBY�l9V=T6WBY�n9WBYzÂÃWB{BWBNQPSR9VCl9V9¾ �5?�� ?6&<$!�³«JWBY£T6Y[NQW u
¡�WBV5I
¯zYb¡�WBg£T6WBR=TiXZl9gbWBNQV9WBw�n9NQk#n9WBV9¾JWB^9l9w@^DT6WBV �)XZg[WBYbl9V9n?WBNQV9WBw�V;XZPSR9¾JWBg[PSR;XZUKT6WxT6WBV
¡9UQNKT6{BU�XZw@^�WBV9¾JWB^9l9w@^DT6WBV �³WBY[g£T'ÅXZY[`ZWBYBI)�_WBY��)XZg[WBY�NQg£TbXZl��"¾JWB¡;XZlDTbXZl9g�WBNQV9WBw�hjNQV9¾JY[WBg[k3u
V;X3T6kJY:CJn9WBY�w@NKTzWBNQV9WBY8�)XZg[WBY[n9NQk#n9Wj`ZkJV=T6NQVCl9NQWBY[UQNQPSR.¾JWB^9l9w@^DT AjNQY[n5I=�_WBY�hjWBg[kJV;X3T6kJY³UvÅXZl��%T
g£TSXZ¡9NQU³XZl�� WBNQV9WBY]UQkJV9¾JNKT6l9n9NQV;XZUQWBV?½mk#n9W@l9V9n AjNQY[n<w@NKTbWBNQV9WBw¿XZ`Cl9g£T6k3uvkJ^DT6NQg[PSR9WBV ½mk3u
n9l9U�X3T6kJYj¾5ÅlDT6WB¾JWBg[PSR;XZUKT6WxT1I��_NQWbWBw@NKT[T6NQWBY£T6WBV��)XZg[WBY[^9l9UQg[WiR;XZ¡�WBV WBNQV9W���ÅXZV9¾JW]«JkJV�À'uSH>±zV9g
¡�WBNOWBNQV9WBY�¯zV9WBY[¾JNQWm«JkJV cJ± @ � ^9Y[k¹yzl9UQg � �ÃkJR;�=°N� IÃ�_WBY�\_g[{BNQUQU�X3T6kJY�¡�W�$;V9n9WxT�g[NQPSR XZUQg
`ZkJw@^;XZ`=T6W]¯zNQV9R9WBNKTjNQV�WBNQV9WBw WBNQ¾JWBV9WBVDC9T6WBw@^�WBY6X3T6l9Y[g£TSXZ¡9NQUQNQg[NQWBY£T6WBV�o�WBR)ÅXZl9g[WZI
�_WBV��¬l��"¡;XZl�n9WBg
�)XZg[WBY£«JWBY[g£T'ÅXZY[`ZWBY[g�{BWBNQ¾ZT­�¬¡9¡9NQUQn9l9V9¾ E d#I c F I��_WBY�«JkJV�n9WBw�\_g[{BNQUQU�X'u
T6kJYªWBw@NKT[T6NQWBY£T6WbrCT6Y6XZR9UDAjNQY[n�NQV9g[¾JWBg6XZwiTj«#NQWBY[w­XZU�«JWBY[g£T'ÅXZY[`=T1I��_l9Y[PSR Å	O¡�WBY[g>ÅX3T[T6NQ¾Jl9V9¾.n9WBY
�³WBY[g£T'ÅXZY[`ZWBY[`CY[NQg£TSXZUQUQW�¡9NQUQn9WxTjg[NQPSRmWBNQVmXZUQg��Y.1$',>$> #"%,��B0� �� ;#¡�WB{BWBNQPSR9V9WxT6WBg�rCT6Y6XZR9UQ^9Y[k)$;U
XZl9gBI
�_NQWb¼vV=T6WBV9g[NKT'ÅX3T6g£«JWBY£T6WBNQUQl9V9¾�Ål9¡�WBY¬n9WBV?rCT6Y6XZR9U)�Cl9WBY[g[PSR9V9NKT[T_NQg£T¬R9NQWBY[¡�WBN)V;XZR9WB{Bl�`ZkJV9g£TSXZV=T
E"�¬¡9¡9NQUQn9l9V9¾<d#Ied�F Iz�_NQWBg[WBg�rCT6Y6XZR9UQ^9Y[k)$;U NQg£T@XZw�\_Y£T.n9WBg�r�Q_o¬u H�Y[NQg£TSXZUQUQg E"gBI l5I F�g[^�WB{BN u
$;{BNQWBY£T1I D�l9Y�hjWxÄ;W��DNQkJV n9WBg rCT6Y6XZR9UQg�V;XZPSR��_l9Y[PSR9U�XZl��"WBV n9WBg�{�AÃWBNKT6WBV �³WBY[g£T'ÅXZY[`ZWBY[`CY[N u
g£TSXZUQUQg AjNQY[niWBNQVi^9R;XZg[WBV9`ZkJVNL[l9¾JNQWBY[WBV9n9WBY³r#^9NQWB¾JWBU=«JWBY�AÃWBV9n9WxT1I=�_NQWÃ ;l9V9`=T6NQkJV9g�AÃWBNQg[WÃn9NQWBg[WBg
r#^9NQWB¾JWBUQgj¡�WBY[l9R=T_XZl���n9WBw�V9NQPSR=T6UQNQV9W1XZY[WBV ¯�C�WB`=T¬n9WBYOg£T6NQwsl9UQNQWBY£T6WBVmÂÃY[NQUQUQkJl9NQV#u£rCT6Y[WBl9l9V9¾
� �ÃXZY6ÀJ�N� I#�_WBY �³kJY£T6WBNQU;WBNQV9WBg�^9R;XZg[WBV9`ZkJVNL[l9¾JNQWBY[WBV9n9WBVmr#^9NQWB¾JWBUQg�UQNQWB¾ZT³n;XZY[NQVDC=n;XZp�rCT'ÅkJY[l9V9¾
NQV�n9WBY�©<WBUQUQWBV��"Y[kJV=T�n9WBg �)XZg[WBY[g£T6Y6XZR9UQg�¡�WBNQw�{�AÃWBNKT6WBV �_l9Y[PSR9U�XZl��"WBV n9WBg@�³WBY[g£T'ÅXZY[`ZWBY[g
`ZkJw@^�WBV9g[NQWBY£TYAÃWBY[n9WBV5I
 ¬Ål9Y�n;XZg�yzl9w@^�WBV n9WBg \�y�\ AjNQY[n rCT6Y6XZR9UQl9V9¾¹w@NKT­WBNQV9WBY­©<WBUQUQWBV9UvÅXZV9¾JWm«JkJV c=°J°�V9w
¡�WBV)ÅkZT6NQ¾ZT1I��_NQW�«JkJw�LOn5� ���Oo¬u �)XZg[WBY­WBw@NKT[T6NQWBY£T6W�rCT6Y6XZR9UQl9V9¾<w@NKT � � H>±Jt ¨ V9w wsl9p
n;XZ{Bl��"Y[W:�Cl9WBV9{x«JWBY[n9Y[WBN=��XZPSR=T�AÃWBY[n9WBV5I5¯zg�AjNQY[n {Bl9V)ÅXZPSR9g£T�n9NQW]{�AÃWBNKT6WKQ¬XZY[w@kJV9NQg[PSR9W]n9WBY
o�Y[l9V9n�AÃWBUQUQW­WBY[{BWBl9¾ZT�l9V9n�n;XZV9V¹n9NQW­n9Y[NKT[T6W
Q¬XZY[w@kJV9NQg[PSR9W�XZUQg�r#l9w@w@WBV��"Y[W:�Cl9WBV9{­«JkJV
o�Y[l9V9n�AÃWBUQUQW@l9V9n�{�AÃWBNKT6WBY Q¬XZY[w@kJV9NQg[PSR9WBYBI  ¬Ål9Yi¡�WBNQn9W­yzY[kJ{BWBg[g[W@AÃWBY[n9WBV¹T6WBw@^�WBY6X3T6l9Y¤u
g£TSXZ¡9NQUQNQg[NQWBY£T6W_Â Âª\Ou H�Y[NQg£TSXZUQUQW¬¡�WBVClDT6{xT1I
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�.-�- ����� & �)( } / } 1 ÂÃNQUQni��F {BWBNQ¾ZT�n9NQWÃ¼vV=T6WBV9g[NKT'ÅX3T6g£«JWBY£T6WBNQUQl9V9¾�Ål9¡�WBY�n9WBV­rCT6Y6XZR9U)�Cl9WBY¤u
g[PSR9V9NKT[TOWBNQV9WBg¬rCT6Y6XZR9UQgªw@NKT��Y.1$',>$> #"%,��B0� �� ; I;�¬¡9¡9NQUQn9l9V9¾.ÂYF n9NQW�WBNQV9WBg¬obXZl9pJ^9Y[k)$;UQgBI
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�.-�- ����� & �)( } /QG�1 �¬l��"¡;XZl�n9WBgb¼vV#u
$;V9NKTv¢ �)XZg[WBY¤u£rC¢#g£T6WBw@g E"�¬¡9¡9NQUQn9l9V9¾
XZl9g@� �ÃkJR;�=°N�<F I)�_WBY�«JkJw LOn5� ���Oo¬u
\_g[{BNQUQU�X3T6kJY5WBw@NKT6NQWBY£T6W�rCT6Y6XZR9U AjNQY[n]NQV
n9WBV WBY[g£T6WBV �³WBY[g£T'ÅXZY[`ZWBY[`CY[NQg£TSXZUQU�XZ¡#u
¾JWB¡9NQUQn9WxT1I³¯zNQV9WmÂÃUQWBV9n9W�NQw ÂÃY[WBV9V#u
^9l9V9`=Tzn9WBY �¬¡9¡9NQUQn9l9V9¾Jg[UQNQV9g[WBV@E r#^;X'u
T6N�XZU   NQUKT6WBY#FÁl9V=T6WBY[n9YZÅl9PS`=T�R)ÅkJR9W u
Y[W�ÂÃWBl9¾Jl9V9¾Jg[kJY[n9VCl9V9¾JWBV¿n9WBY n9WBV
rCT6Y6XZR9U)�Cl9WBY[g[PSR9V9NKT[T,¡�WB¾JY[WBV9{BWBV9n9WBV
�¬^�WBY£T6l9YBI��_WBY rCT6Y6XZR9U�AjNQY[n�V;XZPSR
^;XZg[g[NQWBY[WBV n9WBg¹WBY[g£T6WBV �³WBY[g£T'ÅXZY[`ZWBY¤u
`CY[NQg£TSXZUQU5NQVmn9WBV {�AÃWBNKT6WBV�XZ¡9¾JWB¡9NQUQn9WxT
E�hjWBU�X1¢�rC¢#g£T6WBw@F I �_WBY@^9R;XZg[WBV9`ZkJV#u
L[l9¾JNQWBY[WBV9n9WBV�r#^9NQWB¾JWBU E rDÂªr �ÃWBUQU<F�Y[W u
Ä;WB`=T6NQWBY£T�n9WBV.rCT6Y6XZR9U#NQV]g[NQPSRs{Bl9YZÅl9PS`FI
L¬XZPSR¥n9WBwM{�AÃWBNKT6WBV��_l9Y[PSR9U�XZl��"WBV
n9WBg �³WBY[g£T'ÅXZY[`ZWBY[g�NQg£T�n9NQW¹y kJU�XZY[NQg6X'u
T6NQkJV�n9WBgmrCT6Y6XZR9UQg@l9w �J±��­¾JWBn9Y[WBR=T
l9V9n�g£T6WBR=Tsg[WBV9`CY[WBPSR=T.{Bl9Y D�WBNQPSR9WBV#u
WB¡�WBV9WZI­�_NQW �¬l9g[`ZkJ^9^9UQl9V9¾�WBY��"kJUQ¾ZT
w@NKT[T6WBUQg¿WBNQV9WBg ^�kJU�XZY[NQg6X3T6NQkJV9g[WBw@^#u
$;V9n9UQNQPSR9WBV�r#^9NQWB¾JWBUQg E MªR9NQV�  NQUQw
y kJU�XZY[NQ{BWBY#F I3¯zNQVi«JkJY�n9WBw�\_g[{BNQUQU�X3T6kJY
NQVmn9WBV?rCT6Y6XZR9U=AÃWB¾@WBNQV9¾JWB¡;XZlDT6WBY¬ FX'u
Y6XZn;X1¢?¼vg[kJU�X3T6kJY�g[PSR�ÅlDT6{xTsn9NQWBg[WBV «JkJY
{Bl9YZÅl9PS`CY[WxÄ;WB`=T6NQWBY£T6WBYbrCT6Y6XZR9UQl9V9¾9I
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�_NQWz«JkJw �)XZg[WBY WBw@NKT[T6NQWBY£T6W³n9Y[NKT[T6WBQ¬XZY[w@kJV9NQg[PSR9WÃNQg£T «JWBY£T6NQ`3XZU#^�kJU�XZY[NQg[NQWBY£T1I> ¬Ål9Y n9WBV@\�y�\
AjNQY[n L[WBn9k#PSR�WBNQV�R9kJY[NQ{BkJV=TSXZU�^�kJU�XZY[NQg[NQWBY£T6WBY rCT6Y6XZR9U�¡�WBV)ÅkZT6NQ¾ZT1I�	Ow n9NQW�y kJU�XZY[NQg6X3T6NQkJV@WBV=T£u
g[^9Y[WBPSR9WBV9n�WBNQV9{Bl9g£T6WBUQUQWBVDC�AjNQY[n�WBNQV9W ��cJd>u¤yzU�X3T[T6W¬«JWBY�AÃWBV9n9WxT1I
�_WBYG�)XZg[WBY]XZY[¡�WBNKT6WxTbw@NKTbyzl9UQg��"Y[W:�Cl9WBV9{BWBV<«JkJV�±DIKH QO{�¡9NQg.H>±J± QO{3I)��XZV9WB¡�WBV NQg£T]XZl9PSR
n9WBY�ÂÃWxT6Y[NQWB¡�NQw¥¯zNQV9{BWBUQ^9l9UQg[w@k#n9l9g¬w�ÅkJ¾JUQNQPSR5I��_NQWiw­X �DNQw­XZUQW]yzl9UQg[WBV9WBY[¾JNQWsn9WBYbo�Y[l9V9n#u
AÃWBUQUQW�¡�WxT6Y>ÅXZ¾ZTOtJ±J±zw@�s¡�WBN
WBNQV9WBYjw­X �DNQw­XZUQWBV�yzl9UQg[Y6X3T6W_«JkJV<H>± QO{3IFÂÃWBN
WBNQV9WBYOyzl9UQg[Y6X3T6W
«JkJV�H>±J± QO{ÃUQNQWB¾ZT n9NQW�w­X �DNQw­XZUQW³¯zV9WBY[¾JNQWÃ¡�WBN ¨ ±J±zw@�#IZ�_NQW8H�kJV=«JWBY[g[NQkJV9g[W��@{BNQWBV9{X� Ål9Y n9NQW
 ;Y[W:�Cl9WBV9{x«JWBY[n9Y[WBNQPSR���XZPSRCl9V9¾�UQNQWB¾ZT_¡�WBN�w­X �DNQw­XZU ¨ ° ��I
��XZY6XZl9g_WBY[¾JNQ¡DT�g[NQPSR?WBNQV9W�w­X �DN u
w­XZUQW��¬l9g[¾=XZV9¾Jg[UQWBNQg£T6l9V9¾¬«JkJV�H>À�©�¡�WBN#WBNQV9WBYzhjWB^�WxT6NKT6NQkJV9g[Y6X3T6W³«JkJV�H>±J± QO{Ãl9V9n ¨ ±J±zw@�
^9Y[k�o�Y[l9V9n�AÃWBUQUQWBV9^9l9UQgBIZ�_NQW³w­X �DNQw­XZU={Bl9UvÅXZg[g[NQ¾JWÃyzl9UQg[WBV9WBY[¾JNQW8� Ål9Y n9WBV�ÂÃWxT6Y[NQWB¡sn9WBg³\�y�\
¡�WxT6Y>ÅXZ¾ZTÃH>ÀJ±zw@�'¡�WBN'� � c=°J°�V9w�I3�_NQW8�
NQV9NQWBVC¡9Y[WBNKT6W�n9WBY�o�Y[l9V9n�AÃWBUQUQW�NQg£T�XZl��;WBNQV9WBV]©<WBY£T
g[PSR9w­XZUQWBYjXZUQgOdJ°Z±�½�QO{�g[^�WB{BN $;{BNQWBY£TK� �ÃkJR;�=°N� I

� "�� � / 2   6�*-$���&)(10 60132-1�� / *-2 $���&)(0/ 4 � � $',', 1 *"  2
�_WBY¬R9NQWBYO¡�WBg[PSR9Y[NQWB¡�WBV9W�kJ^DT6NQg[PSR#uv^;XZY6XZw@WxT6Y[NQg[PSR9W�\_g[{BNQUQU�X3T6kJYYAjNQY[n l9V=T6WBY_n9WBY M³¢#^�WBVC¡�W u
{BWBNQPSR9VCl9V9¾ � 7 : 2
9�«JkJV�n9WBY   NQY[w­Xio_© 	 �)XZg[WBY£T6WBPSR9V9NQ`.«JWBY£T6Y[NQWB¡�WBV�l9V9n�¡�WBY[l9R=TªXZl��
WBNQV9WBYs¯zV=T>AjNQPS`CUQl9V9¾?n9WBY 	OV9NK«JWBY[g[NKT'ÅX3T HbXZNQg[WBY[g[U�XZlDT6WBY[V5I �_WBYsXZl��On9WBY�Â XZg[NQg]«JkJV Â Âª\Ou
H�Y[NQg£TSXZUQUQWBV�XZY[¡�WBNKT6WBV9n9W \�y�\ AjNQY[n XZUQgJ.1;<; , (� �; & L , (�$ .1$>4�7 � 7®¡�WB{BWBNQPSR9V9WxT1Ij�_NQWBg[W�ÂÃW u
{BWBNQPSR9VCl9V9¾�UQWBNKT6WxTig[NQPSR¹n;X1«JkJV XZ¡DC n;XZp�XZUQgK�_l9WBUQUQWR� Ål9Ysn;XZg�r#WBWBn9UQNQPSR=T�¡�WBNÃn9NQWBg[WBw rC¢=u
g£T6WBw WB¡�WBV���XZUQUQgzWBNQV�\�y�\�WBNQV9¾JWBg[WxT6{xT8AjNQY[nDCCNQw o�WB¾JWBV9g6X3T6{¬{Bl­n9WBV­g[kJV9g£TsÅl9¡9UQNQPSR9WBY�AÃWBNQg[W
«JWBY�AÃWBV9n9WxT6WBV�n9l9Y[PSR9g£T6NQw@ws¡;XZY[WBV �)XZg[WBY[VDC AjNQW¬{Bl9w ÂÃWBNQg[^9NQWBU� FXZY[¡9g£T6k CFu k#n9WBYÃ FXZY[¡9{BWBV#u
T6Y[WBV9U�XZg[WBYBI���X<XZUQg�r#WBWBn9UQNQPSR=T­WBNQV�w�ÅkJ¾JUQNQPSR9g£T@g[PSR9w­XZUQ¡;XZV9n9NQ¾JWBg�r#NQ¾JV;XZUj¡�WBV)ÅkZT6NQ¾ZTRAjNQY[nDC
AjNQY[nmn;XZg_r#NQ¾JV;XZU5n9WBg_XZUQg�FD4#4 L ,57 � 7 k#n9WBY�FD4#4 L 4�0 ¡�WB{BWBNQPSR9V9WxT6WBV \_g[{BNQUQU�X3T6kJY[g {Bl9V)ÅXZPSR9g£T
NQV.WBNQV9WBV�½mkJV9k#PSR9Y[kJw­X3T6kJYzWBNQV9¾JWB`ZkJ^9^�WBUKT E"gBI=�¬¡9¡9NQUQn9l9V9¾sd#I ¨ XZl��)r#WBNKT6W¬dJd�F IC�_WBYÃ½mkJV9k3u
PSR9Y[kJw­X3T6kJYOn9NQWBV=T¬n;XZ¡�WBN�XZUQgOWBNQV g[^�WB`=T6Y6XZUQWBg_  NQUKT6WBYBI�D�l9w {BWBNKT6UQNQPSR �¬¡9¾JUQWBNQPSRm«JkJV?r#WBWBn#u
l9V9nmyzl9w@^9U�XZg[WBY[^9l9UQgªNQw {�AÃWBNKT6WBV�\�y�\ E<�³WBY[g£T'ÅXZY[`ZWBY#Fªn9l9Y[PSR9UvÅXZl��%Tjn9WBYjyzl9w@^9g£T6Y6XZR9UD� Ål9Y
n9NQWBg[WBV�\�y�\�{Bl9V)ÅXZPSR9g£T¬WBNQV9W �³WBY[{=ÅkJ¾JWBY[l9V9¾Jg[g£T6Y[WBPS`ZW E��_WBU�X1¢=u �
NQV9W�F I

�5!C!#�54i& � ���]!C83/x$��798'�F!C814x+.��+
�_WBV��¬l��"¡;XZl�n9WBYO\�y�\_g {BWBNQ¾ZTª�¬¡9¡9NQUQn9l9V9¾.d#Ie°#ID�¬UQgª\�y�\Ou¤hjWBg[kJV;X3T6kJYBAjNQY[n�WBNQV� FXZ¡9Y£¢=u
y WBY[kZTmhjWBg[kJV;X3T6kJY�«JWBY�AÃWBV9n9WxT1I¬�_NQWBg[WBY�NQg£T�Y[WBg[kJV;XZV=TP� Ål9Y�n9NQW r#NQ¾JV;XZU=AÃWBUQUQWBV9UvÅXZV9¾JWZI��_NQW
hjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBU g[NQV9n w@NKTsn9Y[WBNªÂÃWBg[PSR9NQPSR=T6l9V9¾JWBV � Ål9Ysl9V=T6WBY[g[PSR9NQWBn9UQNQPSR9W r#^�WB`=T6Y6XZUQ¡�W u
Y[WBNQPSR9Wm«JWBY[g[WBR9WBVDCBAÃk#n9l9Y[PSR�g[NQW NQV9g[¾JWBg6XZwiT­n;XZg@g[NQPSR=T6¡;XZY[W?r#^�WB`=T6Y[l9w�XZ¡�n9WBPS`ZWBV E��_NQWD�l9kJY[n9VCl9V9¾¬n9WBYzr#^9NQWB¾JWBUC{Blsn9WBVi©<WBUQUQWBV9UvÅXZV9¾JWBV]{BWBNQ¾ZT M XZ¡�WBUQUQW]d#IKHNF I3 ¬Ål9Y n9NQW*D�l9`Cl9V��%T NQg£T
¾JWB^9U�XZV=TUCBn9NQWBg[WÃr#^9NQWB¾JWBUJn9l9Y[PSRiÂÃY[WBNKT6¡;XZV9n9g[^9NQWB¾JWBUJ{BlbWBY[g[WxT6{BWBV5I3�_NQWz¯zNQV9g£T6WBUQUQl9V9¾ n9WBY
©<WBU u
UQWBV9UvÅXZV9¾JWÃWBY��"kJUQ¾ZT�n9l9Y[PSR@�_Y[WBRCl9V9¾bn9WBYzÂ Âª\Ou H�Y[NQg£TSXZUQUQWZI3�_WBY³\�y�\Ou¤yzY[kJ{BWBp AjNQY[n�NQV M³¢#^#u
¼ u¤yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾@Y[W1XZUQNQg[NQWBY£T1I D�l9Y �_Y[WBRCl9V9¾.n9WBYYH�Y[NQg£TSXZUQUQW AÃWBY[n9WBV�Y[WBPSR9V9WBY[¾JWBg£T6WBl9WBY¤u
T6WBYir#PSR9Y[NKT[T6w@kZT6kJY[WBV�¡�WBVClDT6{xT1I �_NQW.¯zNQPSRCl9V9¾mn9WBYi½mkZT6kJY[g£T6WBl9WBY[l9V9¾ WBY��"kJUQ¾ZT�n9l9Y[PSR<WBNQV9W
�¬V9^;XZg[g[l9V9¾�n9WBYbyzR;XZg[WBV;XZV9^;XZg[g[l9V9¾Jg��"kJY[w@WBUIE�cDI � FOXZV?n9Y[WBN�¯zNQPSR9^9l9V9`=T6WBV5I �_WBYbo�Ål9UKT6NQ¾3u
`ZWBNKT6g[¡�WBY[WBNQPSR�WBNQV9WBY�¯zNQPSRCl9V9¾bNQg£T6L[W�AÃWBNQUQg�n9l9Y[PSR�n9WBVs«JWBY�AÃWBV9n9WxT6WBV�hjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBUQg6X3T6{
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OPO 1 : Seed-OPO
OPO 2 : Verstärker-OPO

THG  : Pumpstrahl

l = 355nm
S + I      : Signal + Idler
S           : Signal

ZT : Zylinder Teleskop
BD : Beamdump

Monochromator:

ESP : Eintrittsspalt
ASP : Austrittsspalt
G     : Gitter
ZS   : Zylinderspiegel
ZL   : Zylinderlinse

Delay-Line :

Brewsterrohr
SH : Hohlspiegel- und

Linsenhalterung
P    : Umlenkprismen

SH

SH

P

�.-�- ����� & �)( } / § 1 �¬l��"¡;XZl�n9WBYiL_\�h¬½m�iI�\�y�\�H­NQg£Tin9WBY�r#WBWBn#u£\�y�\KC�\�y�\�d
n9WBY �³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\sI³¯zNQV9¾JWB{BWBNQPSR9V9WxT.g[NQV9n n9WBY.yzl9w@^9g£T6Y6XZR9U E M Q_o F]g[k�AjNQW�n9WBY
�³WBY[U�XZl��5«JkJVmr#NQ¾JV;XZU�r@l9V9n�¼vn9UQWBYÃ¼SID�_NQW¬�_WBU�X1¢=u �
NQV9WYAjNQY[n�Y[W1XZUQNQg[NQWBY£T�n9l9Y[PSRP�
NQV9g[WBV
l9V9n�QOkJR9UQg[^9NQWB¾JWBU C
n9NQW@g[NQPSR<NQV n9WBV�Q¬XZUKT6WBY[l9V9¾JWBV E r�Q Fb¡�W�$;V9n9WBV5I�D%AjNQg[PSR9WBV�n9WBV
Q¬XZUKT6WBY[V ¡�W�$;V9n9WxT g[NQPSR WBNQV Wx«ZXZ`Cl9NQWBY£T6WBg o�U�XZg[Y[kJR9Y E�ÂÃY[W�Ajg£T6WBY[Y[kJR9Y#F IO�_NQWJ��ÅXZV9¾JW
n9WBYª�_WBU�X1¢#UQNQV9NQWªUvÅXZpZTÃg[NQPSR­«ZXZY[NQNQWBY[WBV­n9l9Y[PSR@�³WBY[g[WxT6{BWBV�n9WBgªyzY[NQg[w@WBV9^;XJXZY[g�E�y8F ID��XZg
r#WBWBn9UQNQPSR=T AjNQY[nbw@NKT5n9WBw D�¢#UQNQV9n9WBY£T6WBUQWBg[`ZkJ^
E�D M�F
XZl��Dn9WBV�H�Y[NQg£TSXZUQU3n9WBg �³WBY[g£T'ÅXZY[`ZWBY[g
XZ¡9¾JWB¡9NQUQn9WxT1I
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�.-�- ����� & �)( } /Q¶�1 �¬l��"¡;XZl�n9WBg.r#WBWBn#u£\�y�\sI��_WBYs\�y�\ NQg£TsNQV<WBNQV9WBw g[WB^;XZY6X3T6WBV
o�WBR)ÅXZl9g[W@l9V=T6WBY[¾JWB¡9Y6XZPSR=T1I ¼vV<n9NQW.¯zNQV9¾=XZV9¾Jg>Åk C�VCl9V9¾mNQg£T]n;XZgGM WBUQWBg[`ZkJ^ E M�F_WBNQV9¾JW u
g[WxT6{xT1I M WBUQWBg[`ZkJ^ l9V9n hjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBUGE�h¬rDy8F]g[NQV9n¹w@NKT QONQU=�"W@«JkJV  ;WBNQV9¾JW�AjNQV#u
n9WBg[PSR9Y6XZl9¡�WBV�l9w�{�AÃWBN �¬PSR9g[WBV�g[WBV9`CY[WBPSR=T�{Bl9Y¬¯zNQV9g£T6Y6XZR9UQY[NQPSR=T6l9V9¾@n9Y[WBRC¡;XZYOw@kJV#u
T6NQWBY£T1I;�_WBYª�¬¡9g£TSXZV9n n9WBYOhjWBg[kJV;X3T6kJY[g[^9NQWB¾JWBU5`3XZV9VmNQV�WBNQV9WBw�ÂÃWBY[WBNQPSR�«JkJV ¨�� H>±zPBw
WBNQV9¾JWBg£T6WBUQUKTPAÃWBY[n9WBV5I_�_NQW ½mWBPSR;XZV9NQ` {Bl9Y�¯zNQV9g£T6WBUQUQl9V9¾ n9WBgm© NQV9`ZWBUQg�«JkJVºÂ Âª\Ou
H�Y[NQg£TSXZUQU�l9V9n�H�kJw@^�WBV9g6X3T6kJY E'H FÃ¡�W�$;V9n9WxT¬g[NQPSRml9V=T6WBY[R;XZUQ¡mn9WBg¬\�y�\sIFÂÃWBNQn9W H�Y[N u
g£TSXZUQUQW_`�ÅkJV9V9WBVmNQV�NQR9Y[WBV Q¬XZUKT6WBY[l9V9¾JWBV�g[WBNKT6UQNQPSR�«JWBY[g[WxT6{xT�AÃWBY[n9WBV l9V9n�n;XZn9l9Y[PSR XZl��
n9WBV yzl9w@^9g£T6Y6XZR9U
XZl9g[¾JWBY[NQPSR=T6WxT AÃWBY[n9WBV5I;�¬Vmn9WBYª�¬l9g£T6Y[NKT[T6g>Åk C�VCl9V9¾.n9WBg¬o�WBR)ÅXZl9g[WBg
¡�W�$;V9n9WxTÃg[NQPSR@n9NQW Q¬XZUKT6WBY[l9V9¾�� Ål9Y³n9WBV­yzl9w@^9g£T6Y6XZR9U u l9V9n@¼vn9UQWBY�$;UKT6WBY�E�  F I=�_WBY³�¬l���u
¡;XZl�n9WBgX�³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\�NQg£T w@NKTÃn9WBw n9WBgOr#WBWBn9WBY[gªNQn9WBV=T6NQg[PSRDC9XZUQUQWBY[n9NQV9¾Jg $;V9n9WBV
H�kJw@^�WBV9g6X3T6kJYªl9V9n   NQUKT6WBY `ZWBNQV9W��³WBY�AÃWBV9n9l9V9¾

l9V9n n9NQW]{Bl9wVL[W�AÃWBNQUQNQ¾JWBV�©<WBUQUQWBV9UvÅXZV9¾JWBVC¡�WBY[WBNQPSRm¾JWBR)ÅkJY[NQ¾JWso�NKT[T6WBY[kJY[n9VCl9V9¾@¡�WBg[PSR9Y>ÅXZV9`=T1I
M³¢#^9NQg[PSR9WBY�AÃWBNQg[Wj¡�WxT6Y>ÅXZ¾ZT n9NQWBg[WBY�ÂÃWBY[WBNQPSRsWxT>A Xb°Z±zV9w�IZ¯zNQV9W ¯zNQPSRCl9V9¾�Ål9¡�WBY WBNQV9WBVs¾JY>ÅkJpJW u
Y[WBV?ÂÃWBY[WBNQPSR�NQg£T�V9NQPSR=T�g[NQV9V=«JkJUQU C�n;X�¡�WBNQw�©<WBPSR9g[WBUzn9WBg]r#^9NQWB¾JWBUQg6X3T6{BWBg_WBNQV9W Å�¬V9n9WBY[l9V9¾
n9WBYOhjWBg[kJV;X3T6kJY6XZPSR9g[W]V9NQPSR=T¬XZl9g[¾JWBg[PSR9UQkJg[g[WBV AÃWBY[n9WBV�`3XZV9V5ID�l9Y H�kJw@^�WBV9g6X3T6NQkJV.n9WBg rCT6Y6XZR9UK«JWBY[g6X3T6{BWBg�n9l9Y[PSR­n9NQWjkJ^DT6NQg[PSR9W¬ÂÃY[WBPSRCl9V9¾iNQw®\�y�\�H�Y[N u
g£TSXZUQU)`3XZV9V�R9NQV=T6WBY¬n9WBw�hjWBg[kJV;X3T6kJY¬WBNQV {�AÃWBNKT6WBY�H�Y[NQg£TSXZUQU)WBNQV9¾JWBg[WxT6{xT AÃWBY[n9WBVDC�n9WBY_g£¢#V#u
PSR9Y[kJV¹{Bl9w \�y�\Ou H�Y[NQg£TSXZUQUz¾JWBg£T6WBl9WBY£T AjNQY[n5I �_NQWBg[WBY AjNQY[n¹XZUQgKH�kJw@^�WBV9g6X3T6kJY]¡�WB{BWBNQPSR#u
V9WxT1I��_NQW���ÅXZV9¾JW]n9WBg�hjWBg[kJV;X3T6kJY[g¬NQg£T¬NQV WBNQV9WBw¥ÂÃWBY[WBNQPSR «JkJV ¨�� H>±zPBw�WBNQV9g£T6WBUQUQ¡;XZYBIF�_NQW
��ÅXZV9¾JW n9WBg�hjWBg[kJV;X3T6kJY[g­NQw r#WBWBn#u£\�y�\¿¡�WxT6Y>ÅXZ¾ZT�P1XDI ¨ C ¨ PBwPC�NQw �³WBY[g£T'ÅXZY[`ZWBYm¦-Ced�PBw�I
¯zNQV M WBUQWBg[`ZkJ^�«JkJYªn9WBw hjWBg[kJV;X3T6kJY n9NQWBV=Tj{Bl9Y �¬V9^;XZg[g[l9V9¾@n9WBgOrCT6Y6XZR9U)�Cl9WBY[g[PSR9V9NKT[T6gjn9WBg
yzl9w@^9g£T6Y6XZR9UQgOXZVmn9WBV H�Y[NQg£TSXZUQU I9�_WBY¬rCT6Y6XZR9UQn9l9Y[PSR9w@WBg[g[WBY AjNQY[nmg[k@WBNQV9¾JWBg£T6WBUQUKTUC9n;XZp@n9WBY
yzl9w@^9g£T6Y6XZR9UCn9WBVKH�Y[NQg£TSXZUQUJV9NQPSR=TOÅl9¡�WBY[UQWBl9PSR=T6WxT1IZ��XZ¡�WBN=NQg£T {Bli¡�W1XZPSR=T6WBVDC3n;XZpOn9WBY�rCT6Y6XZR9U u
�Cl9WBY[g[PSR9V9NKT[TzV9NQPSR=T {Bls`CUQWBNQViWBNQV9¾JWBg£T6WBUQUKT AjNQY[nDC'n;XZw@NKT n9NQWÃ¯zV9WBY[¾JNQWBn9NQPSR=T6WÃV9NQPSR=T ¾JY>ÅkJpJWBY NQg£T
XZUQgÃn9NQW�D�WBY[g£T'ÅkJY[l9V9¾Jg[g[PSR AÃWBUQUQWbn9WBg H�Y[NQg£TSXZUQUQgBIC�¬l9pJWBY[n9WBw AjNQY[n�n;XZgXM WBUQWBg[`ZkJ^�{Bl9YjhjWBn9l#u
{BNQWBY[l9V9¾On9WBY �_NK«JWBY[¾JWBV9{�n9WBg�yzl9w@^9g£T6Y6XZR9UQg)¡�WBVClDT6{xT1IZ�_NQW³y kJU�XZY[NQg6X3T6NQkJV�n9WBg�yzl9w@^9g£T6Y6XZR9UQg
NQg£Tz^;XZY6XZUQUQWBU#{Bl9YÃo�Y[l9V9nDÄ ÅXZPSR9Wjn9WBg�\�y�\sICr#NQ¾JV;XZUDl9V9n@¼vn9UQWBY�g[NQV9n.n;XZR9WBY AÃWB¾JWBV­n9WBY M³¢#^#u
¼ u¤yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾?g[WBV9`CY[WBPSR=T@n;XZ{Bl¹^�kJU�XZY[NQg[NQWBY£T1I
LONQPSR=T�XZ¡9¾JWB¡;XZlDT6W�yzl9w@^9g£T6Y6XZR9UQl9V9¾
AjNQY[nm¡�WBNQw r#WBWBn9WBYOn9l9Y[PSR�WBNQV XZVmn9WBYj�¬l9g£T6Y[NKT[T6g>Åk C�VCl9V9¾­n9WBg_\�y�\�WBNQV9¾JWBg[WxT6{xT6WBg_  NQUKT6WBY
l9V=T6WBY[n9YZÅl9PS`=T1IC��XZg�  NQUKT6WBY
«JkJwVM³¢#^@Âªo cJ��$;UKT6WBY£T�V9WB¡�WBV�n9WBYzyzl9w@^9g£T6Y6XZR9UQl9V9¾�XZl9PSR�n9NQW
¼vn9UQWBY[g£T6Y6XZR9UQl9V9¾@R9WBY6XZl9gBI5ÂÃWBNQw �³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\ AjNQY[n WBNQV n9NQPSR9Y[kJNKT6NQg[PSR9WBY_r#^9NQWB¾JWBU
«JWBY¤u
AÃWBV9n9WxTUCJn9WBY n9NQW�«JWBY[¡9UQWBNQ¡�WBV9n9Wªyzl9w@^9g£T6Y6XZR9UQl9V9¾_NQViWBNQV9WBVsg[kJ¾JWBV;XZV9V=T6WBV��'ÂÃW1XZw�u¤�_l9w@^ 

l9w@¾JWBUQWBV9`=TUC9n9WBYjn9NQW]rCT6Y6XZR9UQl9V9¾@XZ¡9g[kJY[¡9NQWBY£T1I
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¨ H'°]u ¨ °Z±zV9w H>t=¦J°]u d ¨J¨ d�V9w g[NQWB¡�WBVÂÃU�XZl ¨ H'°]u °Z±JczV9w H'dZ±Jciu d ¨J¨ d�V9w g[WBPSR9g
°Z±Jciu °JdJ°�V9w H>±J�=°]uOH'dZ±JczV9w g[WBPSR9go�YZÅl9V °Z±JciuÃtDH'°�V9w ÀJcJÀiuOH'dZ±JczV9w � Ål9V��
tJ±=°]uÃtJcJ±zV9w ÀDH'd]u¥À=°J¦�V9w � Ål9V��hjkZT tJ±=°]uÃtJ�J±zV9w ¦ZcJ±iu¥À=°J¦�V9w «#NQWBY

� 7%-z!#���"! } /�*01 D�l9kJY[n9VCl9V9¾�«JkJV­r#NQ¾JV;XZU u5l9V9n�¼vn9UQWBY�AÃWBUQUQWBV9UvÅXZV9¾JWÃ{Bl.n9WBV�«JWBY[g[PSR9NQWBn9W u
V9WBV�r#^9NQWB¾JWBUQg>ÅX3T6{BWBV5I;¯zNQV ÂÃWxT6Y[NQWB¡�n9WBg_\�y�\_gjNQg£TOXZl9PSR XZl9pJWBY[R;XZUQ¡�n9NQWBg[WBY¬o�Y[WBV9{BWBV
w�ÅkJ¾JUQNQPSR5I��_NQWBg_NQg£T L[WBn9k#PSR�«JWBY[¡9l9V9n9WBV w@NKT¬WBNQV9WBY_¾JWBY[NQV9¾JWBY[WBV?¯ �@{BNQWBV9{�l9V9n�WBNQV9WBY
WBY[R)ÅkJR=T6WBVR�
NQV9NQWBVC¡9Y[WBNKT6WZI D�lin9WBVsWBNQV9{BWBUQV9WBV]©<WBUQUQWBV9UvÅXZV9¾JWBV]NQg£T n9NQWDL[W�AÃWBNQUQg {Bl9¾JWBR)ÅkJY[N u
¾JWi\_Y[n9VCl9V9¾@n9WBg_½mkJV9k#PSR9Y[kJw­X3T6kJY[¾JNKT[T6WBY[gªXZV9¾JWB¾JWB¡�WBV5I

�_WBY�r#WBWBn#u£\�y�\ AjNQY[n�w@NKT¬WBNQV9WBY_¯zV9WBY[¾JNQWi«JkJV?cJ±zw@�@^9Y[k�yzl9UQg:C�n9WBYI�³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\
w@NKT¬WBNQV9WBY_¯zV9WBY[¾JNQWi«JkJV �J± � H>±J±zw@�.^9Y[k�yzl9UQg¬¾JWB^9l9w@^DT1I5�_WBY�yzl9w@^9g£T6Y6XZR9U AjNQY[n�n;XZ{Bl
w@NKT@WBNQV9WBw rCT6Y6XZR9UKT6WBNQUQWBY�E M WBNQUQl9V9¾Jg£«JWBY[R)ÅXZUKT6V9NQg�dJ°#�e¦J°�F�NQw|yzl9w@^9U�XZg[WBY�XZl��"¾JWxT6WBNQUKT1I³�_NQW
o�WBg6XZwiT6W��@{BNQWBV9{jn9WBg �³WBY[g£T'ÅXZY[`ZWBY[g�UQNQWB¾ZTz¡�WBN;P1XDICdZ±��@C�A XZg³WBNQV9WBY�o�WBg6XZwiTSXZl9g[¾=XZV9¾Jg[WBV9WBY¤u
¾JNQW «JkJV�dZ±zw@�<WBV=T6g[^9Y[NQPSR=T1IO�_NQW �
NQV9NQWBVC¡9Y[WBNKT6W�NQw�¾JWBg[WBWBn9WxT6WBV ÂÃWxT6Y[NQWB¡ UQNQWB¾ZT
� Ål9Y�n9NQW
r#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾sNQV�n9WBY¬o�Y>ÅkJpJWBV9kJY[n9VCl9V9¾ ¨ ± @ W���I
·s!=$>7%- 7983��& : -zEF8'7D$
Â Âª\ Ajl9Y[n9W<¯zV9n9W<n9WBYmXZPSR=T6{BNQ¾JWBY �JXZR9Y[W<XZUQgm½ X3T6WBY[N�XZU � Ål9Y�n9NQW?V9NQPSR=T6UQNQV9W1XZY[W \_^DT6NQ`
WBV=T6n9WBPS`=T1I�r#WBNQV9W�¡�WBg[kJV9n9WBY[WBV kJ^DT6NQg[PSR9WBV ¯zNQ¾JWBV9g[PSR;X��%T6WBV w­XZPSR9WBV¹WBg�{Bl WBNQV9WBwÆg[^�WB{BN u
WBUQU � Ål9Y_WBNQV9WBV \�y�\®R9WBY£«JkJY[Y6XZ¾JWBV9n?¾JWBWBNQ¾JV9WxT6WBw�½ X3T6WBY[N�XZU C6A XZg_«#NQWBU {Bl9w¥�¬l��"g[PSR Ajl9V9¾
kJ^DT6NQg[PSR#uv^;XZY6XZw@WxT6Y[NQg[PSR9WBYi\_g[{BNQUQU�X3T6kJY[WBV?NQV n9WBV�UQWxT6{xT6WBV��JXZR9Y[WBV�¡�WBNQ¾JWxT6Y6XZ¾JWBV R;X3T1I r#WBNQV
¾JY[kJpJWBY M Y6XZV9g[^;XZY[WBV9{B¡�WBY[WBNQPSR�E¤H>�J±zV9w¿¡9NQgic�Ce° @ w
F�WBY[w�ÅkJ¾JUQNQPSR=TUC)WBg�\�y�\_gsw@NKT]n9WBY�d#I
¡9NQg °#I-Q¬XZY[w@kJV9NQg[PSR9WBV�WBNQV9WBgÃLOn5� ���Oo �)XZg[WBY XZUQgÃyzl9w@^/�Cl9WBUQUQWO{Bl�¡�WxT6Y[WBNQ¡�WBV5I#�_WBY³©<WBY£T
� Ål9Yin9WBV¹W C�WB`=T6NK«JWBV¹V9NQPSR=T6UQNQV9W1XZY[WBV�H�k#W��@{BNQWBV=T6WBV¹NQg£Tiw@NKT)������� a ¨ �;H>±?b V�� w.cN��g[WBR9Y
¾JY[kJp/C AÃkJY6XZl9g�WBNQV9W R9kJR9W H�kJV=«JWBY[g[NQkJV9g[W��@{BNQWBV9{ �"kJUQ¾ZT1I ��������V9NQw@wiT L[WBn9k#PSRO� Ål9Y@©<WBU u
UQWBV9UvÅXZV9¾JWBV�`CUQWBNQV9WBY ¨ dZ±zV9w l9V9n�M³¢#^#uv¼ u¤yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾�g£TSXZY[`�XZ¡DC/A XZgOn9WBV�¯zNQV9g6X3T6{
«JkJV�Â Âª\�NQVmWBNQV9WBw¥\�y�\�WBNQV9W]l9V=T6WBY[W�o�Y[WBV9{BW � Ål9YOn9NQWsr#NQ¾JV;XZU=AÃWBUQUQWBV9UvÅXZV9¾JW_g[WxT6{xT1I� ¬Ål9Y
M³¢#^#uv¼[¼ u¤yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾]NQg£T�n9WBYzo�Y[WBV9{�AÃWBY£T³{Bl�¾JY>ÅkJpJWBY[WBVi©<WBUQUQWBV9UvÅXZV9¾JWBV]«JWBY[g[PSR9kJ¡�WBV5I
�_NQWjR9kJR9W�D�WBY[g£T'ÅkJY[l9V9¾Jg[g[PSR AÃWBUQUQW¬«JkJV�d³o_© c3PBwEb 9 ¡�WBN�c=°J°�V9w C#yzl9UQg[UvÅXZV9¾JW_°�V9g�WBY[U�XZl9¡DT
n9WBV�¯zNQV9g6X3T6{]UQWBNQg£T6l9V9¾Jg[g£TSXZY[`ZWBY_yzl9w@^9U�XZg[WBYBIFL¬XZPSR=T6WBNQUQNQ¾.NQg£TOn9WBYO¾JY[kJpJW �8.1; ��,2  �uµ© NQV9`ZWBU
«JkJV�P1XDI ¨ �:C n9WBYin9NQW­W C�WB`=T6NK« VClDT6{B¡;XZY[W ��ÅXZV9¾JW­n9WBg H�Y[NQg£TSXZUQUQgbWBNQV9g[PSR9Y>ÅXZV9`=T1I��_NQW.© NQV#u
`ZWBU�XZ`C{BWB^DTSXZV9{�«JkJV�Â Âª\ NQg£T.`CUQWBNQVDC g[k n;XZp�WBNQV yzl9w@^9U�XZg[WBY�w@NKT�¾JWBY[NQV9¾JWBY��_NK«JWBY[¾JWBV9{
«JWBY�AÃWBV9n9WxTIAÃWBY[n9WBV g[kJUQUKT6WZI
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Â Âª\�NQg£T¬PSR9WBw@NQg[PSR�l9V9n�T6R9WBY[w@NQg[PSR�g[WBR9Y¬g£TSXZ¡9NQU l9V9n�¾JWBY[NQV9¾­R=¢#¾JY[kJg[`ZkJ^9NQg[PSR5I
�_WBYIH�Y[N u
g£TSXZUQUiNQg£T?kJ^DT6NQg[PSR�WBNQV;XZPSR9g[NQ¾ l9V9n�g£TSXZY[` V9WB¾=X3T6NK« n9kJ^9^�WBUQ¡9Y[WBPSR9WBV9n5Ib¯zg?NQg£T?w�ÅkJ¾JUQNQPSRDC
WBNQV9WBV®Â Âª\Ou£\�y�\ w@NKT�yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾º«JkJV!M³¢#^#uv¼?l9V9n M³¢#^#uv¼[¼?{Bl®¡�WxT6Y[WBNQ¡�WBV5I
 ¬Ål9Y¬WBNQV9WBV�w@NKTOn9WBY_n9Y[NKT[T6WBV
Q¬XZY[w@kJV9NQg[PSR9WBV�WBNQV9WBg_LOn5� ���Oo¬u �)XZg[WBY[g_¾JWB^9l9w@^DT6WBV \�y�\
¡�WxT6Y>ÅXZ¾ZTmn9WBYm�_l9Y[PSR9g£T6NQw@ws¡�WBY[WBNQPSR n9WBg yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾Jg�AjNQV9`ZWBU ��dZc � H � 7 cJc � H �:C
A XZg]WBNQV9WBYir#NQ¾JV;XZU=AÃWBUQUQWBV9UvÅXZV9¾JW]«JkJV ¨ ±Jc 7 ¦Z±J� �6¨ V9w�l9V9n<WBNQV9WBYb¼vn9UQWBY�AÃWBUQUQWBV9UvÅXZV9¾JWs«JkJV
¦Z±J� �6¨ 7 cJ±J±J±zV9w�WBV=T6g[^9Y[NQPSR=TGE M³¢#^#uv¼ u¤yzR;XZg[WBV;XZV9^;XZg[g[l9V9¾ F IF¯zNQV9WBV Å	O¡�WBY[¡9UQNQPS`�Ål9¡�WBY8AÃWBN u
T6WBY[WBV ¯zNQ¾JWBV9g[PSR;X��%T6WBV�«JkJV Â Âª\�l9V9n�g[WBNQV9WBw ¯zNQV9g6X3T6{ NQV \�y�\_g $;V9n9WxT�g[NQPSR�NQV�n9WBY
�¬Y[¡�WBNKTª«JkJV   N � �   N �9�=°�� I
¼vV n9WBw�R9NQWBY�¡�WBg[PSR9Y[NQWB¡�WBV9WBVºrC¢#g£T6WBw AjNQY[n NQw�r#WBWBn#u£\�y�\ÁWBNQV H�Y[NQg£TSXZUQUOn9WBY o�Y>ÅkJpJW
À��¹t���H'd�w@w \ «JWBY�AÃWBV9n9WxTUC�n9WBYil9V=T6WBYiWBNQV9WBw¿© NQV9`ZWBU³«JkJV � � cJ±��]{Bl9YikJ^DT6NQg[PSR9WBV
�¬PSR9g[Wi¾JWBg[PSR9V9NKT[T6WBV NQg£T1I;¼vw �³WBY[g£T'ÅXZY[`ZWBY AjNQY[nmWBNQV�H�Y[NQg£TSXZUQU�n9WBY_o�Y>ÅkJpJW]À ��t �¹H'°�w@w \
E � � dJ¦��#FÃ«JWBY�AÃWBV9n9WxT1I

~ !#�"7=��4������)!�& � ���i& :<- /x$>8'7;2 �"7%-�- ����� & �)(
 ¬Ål9Y�WBNQV9WBV.kJ^DT6NQw­XZUQWBV�ÂÃWxT6Y[NQWB¡.n9WBg �³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\�XZl���n9WBY³n9l9Y[PSR@n9WBV­r#WBWBn9WBY³«JkJY[¾JW u
¾JWB¡�WBV9WBV­©<WBUQUQWBV9UvÅXZV9¾JWjwsl9p]n9WBY yzl9w@^9^9l9UQg�WxT>A Xil9w n9NQWOR;XZUQ¡�WOyzl9UQg[n;XZl9WBYÃ¾JWB¾JWBV�Ål9¡�WBY
n9WBw r#WBWBn9^9l9UQg³«JWBY[{=ÅkJ¾JWBY£T8AÃWBY[n9WBVDC#n;XZw@NKTz¡�WBNQw�¯zNQV9g[WxT6{BWBV­n9WBg �³WBY[g£T'ÅXZY[`Cl9V9¾Jg[^9Y[kJ{BWBg[g[WBg
n9NQWb¼vV=T6WBV9g[NKT'ÅX3T¬n9WBg_r#WBWBn9^9l9UQg[WBg_NQw�hjWBg[kJV;X3T6kJYjw­X �DNQw­XZU5NQg£T1IFÂÃWBN)WBNQV9WBYOyzl9UQg[UvÅXZV9¾JW�«JkJV
P1XDI
czV9g�WBV=T6g[^9Y[NQPSR=Tin9NQWBg�WBNQV9WBY�{BWBNKT6UQNQPSR9WBV?�_NWC�WBY[WBV9{s«JkJV?WxT>A X?HJIe°�V9g�{�AjNQg[PSR9WBV¹r#WBWBn#u
l9V9n<yzl9w@^9U�XZg[WBY[^9l9UQgBI)�_NQWi©<WB¾Jg£T6Y[WBPS`ZW�n9WBgsr#WBWBn9^9l9UQg[WBg]{Bl9w �³WBY[g£T'ÅXZY[`ZWBY]NQg£TUC5¡�WBn9NQV9¾ZT
n9l9Y[PSR.n9WBV@½mkJV9k#PSR9Y[kJw­X3T6kJY:CNAÃWBg[WBV=T6UQNQPSR.UvÅXZV9¾JWBY�XZUQg�n9NQWÃn9WBg³yzl9w@^9^9l9UQg[WBgBI=��XZR9WBY NQg£T�NQV
n9WBw¿rCT6Y6XZR9UQWBV9¾=XZV9¾�n9WBg]yzl9w@^9g£T6Y6XZR9UQgI� Ål9Y�n9WBV
�³WBY[g£T'ÅXZY[`ZWBY¤u£\�y�\ WBNQV9W��³WBY[{=ÅkJ¾JWBY[l9V9¾Jg¤u
g£T6Y[WBPS`ZW­WBNQV9¾JWB¡;XZlDT1I
�_l9Y[PSRJ��XZY[N�X3T6NQkJV�n9WBY ��ÅXZV9¾JW�n9WBY��³WBY[{=ÅkJ¾JWBY[l9V9¾Jg[g£T6Y[WBPS`ZW�`3XZV9V n9NQW
{BWBNKT6UQNQPSR9W��_NWC�WBY[WBV9{bNQVmr#PSR9Y[NKT[T6WBV�«JkJV l9V9¾JW��[ÅXZR9Yj±DI czV9gjWBNQV9¾JWBg£T6WBUQUKTXAÃWBY[n9WBV5I
¼vw  ;WBY[V��"WBUQn ÅXZV9n9WBY£Tªg[NQPSR�n;XZgjrCT6Y6XZR9UQ^9Y[k)$;U�n9WBgjyzl9w@^9U�XZg[WBY[gBI9ÂÃWBl9¾Jl9V9¾Jg[¡�WBn9NQV9¾ZTj¡9NQUQn9WxT
g[NQPSR­XZl9g�n9WBw�ÄFX3T£uµT6kJ^­yzY[k)$;U;WBNQV@Y[NQV9¾1�[ÅkJY[w@NQ¾JWBgzrCT6Y6XZR9UQ^9Y[k)$;UFXZl9gBI 	Ow�n9NQWBg[WBV�¯�C�WB`=TÃ{Bl
`ZkJw@^�WBV9g[NQWBY[WBVDCCNQg£T�NQV@n9NQWY�³WBY[{=ÅkJ¾JWBY[l9V9¾Jg[g£T6Y[WBPS`ZW�WBNQV9Wj�¬¡9¡9NQUQn9l9V9¾Jg[kJ^DT6NQ`sWBNQV9¾JWB¡;XZlDTUC=n9NQW
n;XZgsrCT6Y6XZR9UQ^9Y[k)$;U³n9WBgsyzl9w@^9U�XZg[WBY[g]WBNQV9NQ¾JW D�WBV=T6NQw@WxT6WBYbV;XZPSR�n9WBw H�Y[NQg£TSXZUQUz{Bl9Y M Q_o¬u
¯zY[{BWBl9¾Jl9V9¾ XZl���WBNQV9WBV yzl9V9`=T­«JkJY�n9WBw �³WBY[g£T'ÅXZY[`ZWBY�NQw�½ XZpJg£TSXZ¡ HJ�KH�XZ¡9¡9NQUQn9WxT1I��_NQW
�¬¡9¡9NQUQn9l9V9¾Jg[kJ^DT6NQ`�NQg£T�XZl��"¾JWB¡;XZlDTbXZl9g_WBNQV9WBY�rDXZw@w@WBUQUQNQV9g[W1C/� � °Z±zPBwPC�WBNQV9WBw QOkJR9UQg[^9NQW u
¾JWBU C � � dJ°�PBw Cz{�AÃWBNIQOkJR9UQg[^9NQWB¾JWBUQV w@NKTK� � °Z±zPBwPCzWBNQV9WBw AÃWBNKT6WBY[WBV dJ°�PBw�QOkJR9UQg[^9NQWB¾JWBU
l9V9n¹WBNQV9WBY H�kJUQUQNQw@NQWBY[l9V9¾Jg[UQNQV9g[Wsw@NKT�°Z±zPBw.ÂÃY[WBV9V AÃWBNKT6WZI³�_WBYi�¬¡9g£TSXZV9n {�AjNQg[PSR9WBV {�AÃWBN
n9WBY kJ^DT6NQg[PSR9WBV@¯zUQWBw@WBV=T6WÃ¡�WxT6Y>ÅXZ¾ZT L[W�AÃWBNQUQgÃH)wmI3��XOWBg AÃWB¾JWBV.n9WBY�R9kJR9WBVR�
WBNQg£T6l9V9¾Jg[n9NQPSR#u
T6W.n9WBgsyzl9w@^9g£T6Y6XZR9UQgb{Bl9Y]¼vkJV9NQg6X3T6NQkJV�«JkJVS�
l��%T6w@kJUQWB`)Ål9UQWBV?l9V9n¹rCTSXZl9¡DT6WBNQUQPSR9WBV NQV n9WBV
rCT6Y6XZR9U=�"kJ`CNF`�ÅXZw@W1CD¡�W�$;V9n9WxTªg[NQPSR�{�AjNQg[PSR9WBV�n9NQWBg[WBV�WBNQV�Wx«ZXZ`Cl9NQWBY£T6WBgjo�U�XZg[Y[kJR9YBI D�l9Y8�³WBY¤u
w@WBNQn9l9V9¾O«JkJV�hjWxÄ;W��DNQkJV9g£«JWBY[UQl9g£T6WBV.g[NQV9n�XZVi¡�WBNQn9WBV�¯zV9n9WBV�n9WBgzhjkJR9Y[WBg �_l;XZY[{Bg[PSR9WBNQ¡�WBV
l9V=T6WBYOÂÃY[W�Ajg£T6WBY�AjNQV9`ZWBU XZl��"¾JWB`CUQWB¡DT1I
¯zNQV9WÃ{�AÃWBNKT6WÃ�¬¡9¡9NQUQn9l9V9¾Jg[kJ^DT6NQ`�NQg£T�NQVin9WBV.yzl9w@^9U�XZg[WBY[g£T6Y6XZR9UQWBV9¾=XZV9¾�� Ål9Y n9WBV@r#WBWBn#u£\�y�\
WBNQV9¾JWB¡;XZlDT1I'¯zg AjNQY[n]NQVbn9NQWBg[WBw� FXZUQUJWB¡�WBV���XZUQUQg
n;XZg yzl9w@^9g£T6Y6XZR9UQ^9Y[k)$;UJWBNQV9NQ¾JW D�WBV=T6NQw@WxT6WBY
V;XZPSR]n9WBw�M Q_o¬u H�Y[NQg£TSXZUQUZXZl��DWBNQV9WBV]yzl9V9`=T «JkJY
n9WBw�\�y�\ NQw ½ XZpJg£TSXZ¡@HJ�KH�XZ¡9¾JWB¡9NQUQn9WxT1I
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D�l9Y.�¬¡9¡9NQUQn9l9V9¾
AÃWBY[n9WBV�{�AÃWBNI�
NQV9g[WBV w@NKT@ÂÃY[WBV9V AÃWBNKT6WBV�«JkJV�c=°�PBwÁ«JWBY�AÃWBV9n9WxT1IÃ¼vw
ÂÃY[WBV9V9^9l9V9`=T {�AjNQg[PSR9WBVin9WBV �
NQV9g[WBV]¡�W�$;V9n9WxT g[NQPSRiXZl9g
n9WBw kJ¡�WBV]¡�WBg[PSR9Y[NQWB¡�WBV9WBV�o�Y[l9V9n
WB¡�WBV���XZUQUQg WBNQVmWx«ZXZ`Cl9NQWBY£T6WBg¬o�U�XZg[Y[kJR9YBI
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�_WBY��¬l��"¡;XZl n9WBgi½mkJV9k#PSR9Y[kJw­X3T6kJY[g�NQg£TbWBNQV9WK��XZY[N�X3T6NQkJV�n9WBg �Ã{BWBY[V=¢=u>M l9Y[V9WBY¤uv�¬l��"¡;XZl9g
� ��X1«9¦Z±N� IC�¬V9g£T6WBUQUQWjg[^9R)ÅXZY[NQg[PSR9W�\_^DT6NQ`ZWBV�AÃWBY[n9WBV�{x¢#UQNQV9n9Y[NQg[PSR9W��
NQV9g[WBV­l9V9n�r#^9NQWB¾JWBU9«JWBY¤u
AÃWBV9n9WxTUC A XZg�n9WBV�¯zNQV9g6X3T6{¹¾JWBY6XZn9WBY?r#^;XZUKT6W�WBY[U�XZl9¡DT1I_�_NQW�ÂÃY[WBNKT6W�n9WBY r#^;XZUKT6W�`3XZV9V
w@NKTbWBNQV9WBYi½mNQ`CY[kJw@WxT6WBY[g[PSR9Y6XZl9¡�W­WBNQV9¾JWBg£T6WBUQUKT�AÃWBY[n9WBV5I �_WBYbWBNQV9¾JWBg£T6WBUQUKT6W�©<WBY£TiUQNQWB¾ZT�NQV
n9WBYio�Y>ÅkJpJWBV9kJY[n9VCl9V9¾�°>uSH>± @ w�I)�_NQW�ÂÃY[WBV9V AÃWBNKT6W­n9WBgbWBY[g£T6WBVS	Ow@UQWBV9`Cg[^9NQWB¾JWBUQg�¡�WxT6Y>ÅXZ¾ZT
¦J°�PBwPCFn9NQWbn9WBg¬{�AÃWBNKT6WBV�H>±J±zPBw�IF¯zg�AjNQY[n WBNQV hjWxÄ;W��DNQkJV9g[¾JNKT[T6WBYOw@NKTOtJ±J±­rCT6Y[NQPSR9WBV�^9Y[k
½mNQUQUQNQw@WxT6WBYil9V9n�WBNQV9WBY­ÂÃY[WBNKT6W�«JkJV H>±=d�w@wÆ«JWBY�AÃWBV9n9WxT1Iª��XZg­o�NKT[T6WBYKAjNQY[n�NQV n9WBY ¨ I
¡9NQg@¦#I³\_Y[n9VCl9V9¾ ¡�WxT6Y[NQWB¡�WBV�E"g[NQWBR9W M XZ¡�WBUQUQW�d#IKHNF Iz�_NQW��¬lDÄ ÅkJg[l9V9¾<n9WBg­½mkJV9k#PSR9Y[kJw­X'u
T6kJY[g.¡�WxT6Y>ÅXZ¾ZT.w­X �DNQw­XZUOH'd @ W�� E�� � tJ±J±zV9wÁNQV�°#Ie\_Y[n9VCl9V9¾ F I³�_NQW�¯zNQV9g£T6WBUQUQl9V9¾�n9WBY
©<WBUQUQWBV9UvÅXZV9¾JWiWBY��"kJUQ¾ZT�XZV;XZUQkJ¾�{Bl n9WBV?¡�WBNQn9WBV<\�y�\_g�n9l9Y[PSR WBNQV9WBV?Y[WBPSR9V9WBY[¾JWBg£T6WBl9WBY£T6WBV
r#PSR9Y[NKT[T6w@kZT6kJYBI
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r#^�WB`=T6Y[kJw@WxT6WBY�n9NQWBV9WBV n9WBY.g[^�WB`=T6Y6XZUQWBV D�WBY[UQWB¾Jl9V9¾�«JkJV �
NQPSR=T.w@NKTsn9WBV D�NQWBU C XZl9g�n9WBY
g[^�WB`=T6Y6XZUQWBVR�³WBY£T6WBNQUQl9V9¾ih.Ål9PS`Cg[PSR9U[Ål9g[g[W­Ål9¡�WBY³n9NQWO¯zNQ¾JWBV9g[PSR;X��%T6WBV­n9WBYB�
NQPSR=T��Cl9WBUQUQWj{Bl@{BNQW u
R9WBV5I ��XZ¡�WBNOY[WBNQPSR=T�n;XZg�¯zNQV9g6X3T6{B¾JWB¡9NQWxT­«JkJV n9WBY��¬l��"V;XZR9w@W n9WBY�¯zw@NQg[g[NQkJV9g[g[^�WB`=T6Y[WBV
WBNQV9{BWBUQV9WBY�� T6kJw@W�l9V9nº½mkJUQWB`)Ål9UQW?¡9NQg�{Bl9Ym�¬V;XZUK¢#g[W?n9WBY�«JkJVºrCT6WBY[V9WBV�l9V9n XZV9n9WBY[WBV
XZg£T6Y[kJV9kJw@NQg[PSR9WBV�\_¡ L[WB`=T6WBV?XZl9g[¾JWBg[WBV9n9WxT6WBV rCT6Y6XZR9UQl9V9¾9I��_NQW] ;l9V9`=T6NQkJVmWBNQV9WBg�r#^�WB`=T6Y[k3u
w@WxT6WBY[g_¡�WBY[l9R=TiXZl���n9WBYb ;Y[W:�Cl9WBV9{1XZ¡9R)ÅXZV9¾JNQ¾J`ZWBNKT�^9R=¢#g[NQ`3XZUQNQg[PSR9WBY]o�Y>ÅkJpJWBVDC�n9NQWs{ZI
Â¬I�{Bl
WBNQV9WBY �"Y[W:�Cl9WBV9{1XZ¡9R)ÅXZV9¾JNQ¾JWBV Å�¬V9n9WBY[l9V9¾in9WBY³�¬l9g[¡9Y[WBNKT6l9V9¾Jg[Y[NQPSR=T6l9V9¾iWBNQV9WBg8�
NQPSR=T6g£T6Y6XZR9UQWBg
� Ål9R9Y[WBV `3XZV9V5Iª¯zNQV9W AjNQPSR=T6NQ¾JW?o�Y>ÅkJpJW NQV�n9NQWBg[WBw D�l9g6XZw@w@w@WBV9R;XZV9¾<NQg£T�n9NQW�� &<? � 4�; ,L &)(>"64�0�(�&  �?8� ��c6� �
IÃ�_NQW��_NWC�WBY[WBV9{�n9WBY��¬¡9UQWBV9` AjNQV9`ZWBU 5 �<{�AÃWBNQWBYmrCT6Y6XZR9UQWBV�w@NKT­n9WBY
©<WBUQUQWBV9UvÅXZV9¾JWBV9n9NWC�WBY[WBV9{ 5 � NQg£T 5
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5 � E�cDIKHNF
½ XZVml9V=T6WBY[g[PSR9WBNQn9WxT��"kJUQ¾JWBV9n9W�M³¢#^�WBV «JkJV�r#^�WB`=T6Y[kJw@WxT6WBY[V5�
�]83��/1:<!#� /B-z!C��$>8'E�:<!=$>!C8 VClDT6{BWBV�n9NQW]©<WBUQUQWBV9UvÅXZV9¾JWBV;XZ¡9R)ÅXZV9¾JNQ¾J`ZWBNKTOn9WBg�ÂÃY[WBPSRCl9V9¾Jg[NQV#u
n9W�� � Ål9Yjn9NQW�g[^�WB`=T6Y6XZUQW<D�WBY[UQWB¾Jl9V9¾9I
���%$1$>!C83/B-z!C��$>8'E�:<!=$>!C8 ¡�WBY[l9R9WBV­XZl���n9WBYz¼vV=T6WBY��"WBY[WBV9{On9WBY�«JkJV.n9WBV@WBNQV9{BWBUQV9WBV@ ;l9Y[PSR9WBV
WBNQV9WBgbo�NKT[T6WBY[g¬Y[WxÄ;WB`=T6NQWBY£T6WBV<rCT6Y6XZR9UQWBV5IDH�kJV9g£T6Y[l9`=T6NK«JW�¼vV=T6WBY��"WBY[WBV9{.¡�WBkJ¡;XZPSR=T6WxTbw­XZV�NQV
�¬¡9R)ÅXZV9¾JNQ¾J`ZWBNKTª«JkJVmn9WBYª©<WBUQUQWBV9UvÅXZV9¾JW_VCl9YjNQV�¡�WBg£T6NQw@wiT6WBV�hjNQPSR=T6l9V9¾JWBV5I
¼vV WBNQV9WBw �B��$>!C8'´µ!C8'E�:<!=$>!C8 AjNQY[n WBNQV �
NQPSR=T6g£T6Y6XZR9U_NQV w@WBR9Y[WBY[WJM WBNQUQg£T6Y6XZR9UQWBV XZl��"¾JW u
T6WBNQUKTUC�n9NQWmV;XZPSR �_l9Y[PSR9U�XZl��"WBV�l9V=T6WBY[g[PSR9NQWBn9UQNQPSR�U�XZV9¾JWBY�©<WB¾Jg£T6Y[WBPS`ZWBV Ål9¡�WBY[U�XZ¾JWBY£TRAÃWBY¤u
n9WBV5I H�kJV9g£T6Y[l9`=T6NK«JWj¼vV=T6WBY��"WBY[WBV9{¬WBY[R)ÅXZUKTzw­XZV.NQV��¬¡9R)ÅXZV9¾JNQ¾J`ZWBNKT³n9WBYz©<WB¾Jn9NWC�WBY[WBV9{BWBV@n9WBY
M WBNQUQg£T6Y6XZR9UQWBV5I
�_NQWBUQW­r#^�WB`=T6Y[kJw@WxT6WBY]g[NQV9n<V;XZPSR<n9WBw �"kJUQ¾JWBV9n9WBV�r#PSR9WBw­X XZl��"¾JWB¡;XZlDT1I �_NQW��
NQPSR=T��Cl9WBU u
UQW�AjNQY[n XZl��Ãn9WBV<¯zNQV=T6Y[NKT[T6g[g[^;XZUKT�n9WBgir#^�WB`=T6Y[kJw@WxT6WBY[g]XZ¡9¾JWB¡9NQUQn9WxT1I
�_WBY]r#^;XZUKT�g£T6WBR=T]NQw
ÂÃY[WBV9V9^9l9V9`=T­WBNQV9WBg�H�kJUQUQNQw­X3T6kJY[gbn9WBY@ÂÃY[WBV9V AÃWBNKT6W � V I³��XZgs«JkJw H�kJUQUQNQw­X3T6kJYbWBY[{BWBl9¾ZT
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^;XZY6XZUQUQWBUQW@�
NQPSR=T6¡�Ål9V9n9WBUX�[ÅXZUQUKT�XZl��On;XZg.n9NQg[^�WBY[g[NK«JWm¯zUQWBw@WBV=T1Iz�_NQW�l9V=T6WBY�«JWBY[g[PSR9NQWBn9WBV9WBV
© NQV9`ZWBUQV �_XZl9g£T6Y[WxT6WBV9n9WBV�rCT6Y6XZR9UQWBV�AÃWBY[n9WBV@w@NKT�WBNQV9WBYz ;kJ`Cl9g[g[NQWBY[l9V9¾Jg[kJ^DT6NQ`]n9WBYzÂÃY[WBV9V#u
AÃWBNKT6W � 9 XZl��5WBNQV9WBV��_WxT6WB`=T6kJY�XZ¡9¾JWB¡9NQUQn9WxT1IKD�l9Y��_WxT6WB`=T6NQkJV.n9WBY r#^�WB`=T6Y[WBV
AÃWBY[n9WBV�R9WBlDT6Ww@WBNQg£T6WBV9gªn9NQ¾JNKTSXZUQW HbXZw@WBY6XZg «JWBY�AÃWBV9n9WxT1I
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¡�WBY[WBNQPSR9gjn9WBg¬¯�TSXZUQkJV9gªl9V9n�«JkJUQUQWBV Q¬XZUQ¡ AÃWBY£T6g[¡9Y[WBNKT6WbWBNQV9WBgj¼vV=T6WBY��"WBY[WBV9{Bw­X �DNQwsl9w@gj�¬l9g
n9NQWBg[WBYO�_W�$;V9NKT6NQkJV�WBY[R)ÅXZUKTªw­XZV � Ål9Yjn9WBVP�"Y[WBNQWBV r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR 5 �	� � � n9WBg¬¯�TSXZUQkJV9g5

�	� � � ��� � 4 � V�� 9 � d � � E�cDI ¨ c F
�_NQWBgONQg£T_¾JWBY6XZn9Wi¾JUQWBNQPSR�n9WBw�yzR;XZg[WBVCl9V=T6WBY[g[PSR9NQWBn {�AÃWBNQWBY_¼vV=T6WBY��"WBY[WBV9{Bw­X �DNQw­XDI��_YZÅl9PS`=T
w­XZVmn9WBV �"Y[WBNQWBV�r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR AjNQWi¡�WBNQw hjWxÄ;W��DNQkJV9g[¾JNKT[T6WBYOn9l9Y[PSR�n9NQWb©<WBUQUQWBV9UvÅXZV9¾JW
XZl9g:C;WBY[R)ÅXZUKTjw­XZV 5 ��
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½mNKT � � � ��PBkJg ���3l9V9n]n9WBY
¼vV=T6WBY��"WBY[WBV9{B¡�WBn9NQV9¾Jl9V9¾ E�cDI c=d�F�WBV=T6g[^9Y[NQPSR=T n9NQWBg)n9WBY)�_W�$;V9NKT6NQkJV
n9WBgY�"Y[WBNQWBV�r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR9gjWBNQV9WBgOhjWxÄ;W��DNQkJV9g[¾JNKT[T6WBY[gBI
L¬XZPSR�o�UQWBNQPSRCl9V9¾ E�cDI c=dsNQg£Tªn9NQW]½ X �DNQw­XZUQW¬¼vV=T6WBY��"WBY[WBV9{BkJY[n9VCl9V9¾ 
 B ¾JWB¾JWB¡�WBVP� Ål9YªWBNQV9WBV
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 ¬Ål9YmWBNQV ¯�TSXZUQkJV w@NKT�� � H)PBw�l9V9n � � H � °¹NQg£T n9NQW w­X �DNQw­XZUQW�¼vV=T6WBY��"WBY[WBV9{BkJY[n#u
VCl9V9¾�� Ål9Y � � °Z±J±zV9w�n;XZw@NKT w B � tJ±J±J±J±DIÃ�_WBY@�"Y[WBNQW?r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR NQg£T�n;XZV9V5 ��
���� a ± � ±DH)V9w�I�ÂÃWBN WBNQV9WBY_  NQV9WBg[g[W � � H>±@WBY[R)ÅXZUKT¬w­XZV�XZUQgO�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV2 � tJ±J±J±J±J±DI
 ¬Ål9YªWBNQV�¾JWB¡9U�XZ{BWxT6WBgOhjWxÄ;W��DNQkJV9g[¾JNKT[T6WBYªw@NKT ��� a tJ±��ªl9V9nmWBNQV9WBYOo�NKT[T6WBY[`ZkJV9g£TSXZV=T6WBV�«JkJV
H>±J±¬ ;l9Y[PSR9WBVs^9Y[k�½mNQUQUQNQw@WxT6WBY
¡�WxT6Y>ÅXZ¾ZT n9NQWB�
NKT[T6Y[k�A u£\_Y[n9VCl9V9¾¬¡�WBN�� � °Z±J±zV9w � � � c=°#I
�_WBY �"Y[WBNQW�r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR�¡�WxT6Y>ÅXZ¾ZT�g[kJw@NKT 5 ��
���� a H ¨ V9w�I�ÂÃWBNÃWBNQV9WBY�o�NKT[T6WBY[¡9Y[WBNKT6W
«JkJV H>±zPBw WBY[R)ÅXZUKTjw­XZV � Ål9Yªn;XZgj�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV 2 � c=°Z±J±J±J±DI
�_WBY �³WBY[¾JUQWBNQPSR�{�AjNQg[PSR9WBV�¯�TSXZUQkJV l9V9n�o�NKT[T6WBYm{BWBNQ¾ZTUCjn;XZp�WBNQVº¯�TSXZUQkJV WBNQV�¾JY>ÅkJpJWBY[WBg
�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV�¡�WBg[NKT6{xT?XZUQg WBNQV�o�NKT[T6WBY:C AiÅXZR9Y[WBV9n�n9WBY �"Y[WBNQW r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSR
n9WBlDT6UQNQPSR�¾JWBY[NQV9¾JWBYªNQg£T1I;��XZgj¯zNQV9g6X3T6{B¾JWB¡9NQWxTOWBNQV9WBgO FXZ¡9Y£¢=u¤y WBY[kZT¬r#^�WB`=T6Y[kJw@WxT6WBY[gOUQNQWB¾ZT NQV
�¬V AÃWBV9n9l9V9¾JWBVDC�n9NQW@WBNQV<R9kJR9WBgig[^�WB`=T6Y6XZUQWBgi�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV¹WBY��"kJY[n9WBY[V5I ÂÃWBn9NQV9¾ZT
n9l9Y[PSRsn9WBVs`CUQWBNQV9WBVG�"Y[WBNQWBV�r#^�WB`=T6Y6XZUQ¡�WBY[WBNQPSRiWBNQ¾JV9WxT g[NQPSRsWBNQVi FXZ¡9Y£¢=u¤y WBY[kZTzr#^�WB`=T6Y[kJw@WxT6WBY
VCl9YY� Ål9Yªn9NQW 	OV=T6WBY[g[l9PSRCl9V9¾­«JkJV��
NQPSR=T��Cl9WBUQUQWBVmw@NKT ¾JWBY[NQV9¾JWBY �
NQV9NQWBVC¡9Y[WBNKT6WZI
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 ¬Ål9YÃn9NQW��Zl9g£TSXZ¾JW_l9V9n�n9WBVmÂÃWxT6Y[NQWB¡�WBNQV9WBg ¾JWBg[WBWBn9WxT6WBV�\�y�\_g:C-AjNQW¬{Bl9w ÂÃWBNQg[^9NQWBU�n9WBg NQV
HbXZ^9NKT6WBU)di«JkJY[¾JWBg£T6WBUQUKT6WBV rC¢#g£T6WBw@g:CFg[NQV9nmn9NQW �"kJUQ¾JWBV9n9WBV��¬g[^�WB`=T6Wb«JkJV�ÂÃWBn9l9WxT6l9V9¾9�
HJI�H�kJV=T6Y[kJUQUQW¬n9WBYª©<WBUQUQWBV9UvÅXZV9¾JW_n9WBY¬\�y�\Ou£rCT6Y6XZR9UQl9V9¾9I
d#Ij�¬¡9¾JUQWBNQPSR�n9WBYª©<WBUQUQWBV9UvÅXZV9¾JW¬«JkJV�r#WBWBn9WBYOl9V9nP�³WBY[g£T'ÅXZY[`ZWBYBI
cDIY�³WBY[R)ÅXZUKT6V9NQg�n9WBY]¼vV=T6WBV9g[NKT'ÅX3Tin9WBgi¾JWBg[WBWBn9WxT6WBV¹�¬V=T6WBNQUQgb{Bl9w¿l9V9¾JWBg[WBWBn9WxT6WBV 	OV=T6WBY¤u
¾JY[l9V9n�n9WBgO�¬l9g[¾=XZV9¾Jg[g[NQ¾JV;XZUQgBI

¨ IOÂÃWBg£T6NQw@wsl9V9¾ n9WBYJ�
NQV9NQWBVC¡9Y[WBNKT6W�n9WBg?¾JWBg[WBWBn9WxT6WBV®r#NQ¾JV;XZUQg�l9V9n�¼vV��"kJY[w­X3T6NQkJV9WBV
Ål9¡�WBYjn9NQW]½mk#n9WBV=«JWBY£T6WBNQUQl9V9¾9I

�_NQWBg[W¬¼vV��"kJY[w­X3T6NQkJV9WBV­U�XZg[g[WBV�g[NQPSR�XZl9g WBNQV9WBYÃg[^�WB`=T6Y6XZUQWBV��¬V;XZUK¢#g[W_n9WBYjr#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾
n9WBgª\�y�\_g ¾JW�AjNQV9V9WBV5ID��XZ{Bl­¾JWBWBNQ¾JV9WxT g[NQV9n­n9NQW¬NQV
HbXZ^9NKT6WBU�c]«JkJY[¾Jg£T6WBUQUKT6WBV�r#^�WB`=T6Y[kJw@W u
T6WBYBI5��XZ¡�WBN g£T6WBUQUQWBV n9NQWskJ¡�WBV�XZl��"¾JW�� Ål9R9Y£T6WBV?yzl9V9`=T6W�l9V=T6WBY[g[PSR9NQWBn9UQNQPSR9W��¬V��"kJY[n9WBY[l9V9¾JWBV
XZV n;XZgm�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV5I¬ ¬Ål9Y�n9NQW?WBY[g£T6WBV�n9Y[WBN]yzl9V9`=T6W<NQg£T�WBNQV r#^�WB`=T6Y[kJw@WxT6WBY
XZl9g[Y[WBNQPSR9WBV9nDCªn;XZg�rCT6Y[l9`=T6l9Y[WBVDCªn9NQW�NQV�n9WBYmo�Y>ÅkJpJWBV9kJY[n9VCl9V9¾¹n9WBYP�
NQV9NQV9NQWBVC¡9Y[WBNKT6W n9WBg
¾JWBg[WBWBn9WxT6WBVmr#NQ¾JV;XZUQg³UQNQWB¾JWBVDC=XZlDÄ ÅkJg[WBV�`3XZV9V5IDÂÃWBNFn9WBw L_\�h¬½m�ju£rC¢#g£T6WBw UQNQWB¾ZT³n9NQWI�
NQV9N u
WBVC¡9Y[WBNKT6Wi¡�WBN PBNQY[P1X­± � ±DH)V9w ¡�WBN WBNQV9WBYO©<WBUQUQWBV9UvÅXZV9¾JW�«JkJV °Z±J±zV9w�I���XZY6XZl9gOWBY[R)ÅXZUKT¬w­XZV
� Ål9Yªn;XZgj�¬lDÄ ÅkJg[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV�V;XZPSR�o�UQWBNQPSRCl9V9¾�E�cDI t F*2 � °Z±J±J±J±DI
 ¬Ål9Y�n9WBV «#NQWBY£T6WBV�yzl9V9`=TJAjNQY[n WBNQV�r#^�WB`=T6Y[kJw@WxT6WBY�¡�WBV)ÅkZT6NQ¾ZTUCOn;XZg�XZl9PSR�n9NQW�WBNQV9{BWBU u
V9WBV�½mk#n9WBV n9WBg_\�y�\Ou£r#NQ¾JV;XZUQgªXZlDÄ ÅkJg[WBV `3XZV9V5IF�_WBY[WBV��
NQV9NQWBVC¡9Y[WBNKT6W�NQg£TOl9w PBNQY[P1X.WBNQV9W
o�Y>ÅkJpJWBV9kJY[n9VCl9¾O¾JWBY[NQV9¾JWBY XZUQg)n9NQW³n9WBgzr#NQ¾JV;XZUQgBI>�_WBw@WBV=T6g[^9Y[WBPSR9WBV9n�wsl9p¬n;XZg �¬lDÄ ÅkJg[l9V9¾Jg¤u
«JWBY[w�ÅkJ¾JWBVmn9WBgjWBNQV9¾JWBg[WxT6{xT6WBV�r#^�WB`=T6Y[kJw@WxT6WBY[gOl9w WBNQV9W]o�Y>ÅkJpJWBV9kJY[n9VCl9¾@¾JY>ÅkJpJWBYªg[WBNQV5I
 ¬Ål9Y�¡�WBNQn9W ¯zNQV9g6X3T6{B¡�WBY[WBNQPSR9W g£T6WBR9WBV XZVÆl9V9g[WBY[WBw �
WBR9Y[g£T6l9R9U�r#^�WB`=T6Y[kJw@WxT6WBY�{Bl9Y
�³WBY�� Ål9¾Jl9V9¾/C {Bl9w WBNQV9WBV WBNQV�o�NKT[T6WBY[g[^�WB`=T6Y[kJw@WxT6WBY�NQV �
NKT[T6Y[k�A uv�¬V9kJY[n9VCl9V9¾/C {Bl9w�XZV#u
n9WBY[WBV WBNQV R9k#PSR;XZlDÄ ÅkJg[WBV9n9WBg�¼vV=T6WBY��"WBY[kJw@WxT6WBY�XZl��iÂ XZg[NQg­WBNQV9WBg� FXZ¡9Y£¢=u¤y WBY[kZT�¯�TSXZUQkJV9gBI
��XZg_o�NKT[T6WBY[g[^�WB`=T6Y[kJw@WxT6WBY A XZYO«JkJV
�zI Q¬XZV9`ZW�XZUQgj©<WBUQUQWBV9UvÅXZV9¾JWBV9w@WBg[g[¾JWBY>ÅX3T � Ål9Y¬¾JWB^9l9U u
g£T6WP�)XZg[WBY[UQNQPSR=T��Cl9WBUQUQWBV�WBV=T>AjNQPS`ZWBUKTRAÃkJY[n9WBV�� Q¬XZV;�=°N� I���XZgs¼vV=T6WBY��"WBY[kJw@WxT6WBYKAjl9Y[n9W�«JkJV
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l9V9g[WBY[WBw �
WBR9Y[g£T6l9R9U�WBNQV9¾JWBg[WxT6{xT6WBV��)XZg[WBY¤u£rC¢#g£T6WBw@WZIª¼vw �"kJUQ¾JWBV9n9WBVOAjNQY[n n;XZgmo�NKT[T6WBY¤u
g[^�WB`=T6Y[kJw@WxT6WBY�XZl9PSR­XZUQg � .)�14�3
4�$>4�0 l9V9n@n;XZg³¼vV=T6WBY��"WBY[kJw@WxT6WBYÃXZUQg F�"64 ��$'0:G-3�.1?%.1; ��(U.1$> �0
¡�WB{BWBNQPSR9V9WxT1I
ÂÃWBN;¡�WBNQn9WBV­o�WBY>ÅX3T6WBV@WBY��"kJUQ¾ZTzn9NQWª�¬l��"V;XZR9w@Wªn9WBYÃr#^�WB`=T6Y[WBV­WBUQWB`=T6Y[kJV9NQg[PSR@w@NKT[T6WBUQg � � �OuD�WBNQUQWBV9`3XZw@WBY6XZg E"WBV9¾JU I³PSR;XZY[¾JW PBkJl9^9UQWBn�n9Wx«#NQPBW�F IÃ�_NQW�¾JWBw@WBg[g[WBV9WBV r#^�WB`=T6Y[WBVOAÃWBY[n9WBV
L[W�AÃWBNQUQgj¾JY6XZ^9R9NQg[PSRmw@NKT[T6WBUQg WBNQV9WBg �ÃkJw@^9lDT6WBY[gjn;XZY[¾JWBg£T6WBUQUKT1IFÂÃWBN
V9NQWBn9Y[NQ¾JWBVmhjWB^�WxT6NKT6NQkJV9g¤u
Y6X3T6WBV�E"NQV�n9WBY@o�Y>ÅkJpJWBV9kJY[n9VCl9V9¾ H>± QO{�F]NQg£T�WBNQV9W���XZY£T6WBUQUQl9V9¾�n9WBY@r#^�WB`=T6Y[WBV n;XZw@NKTiNQV
¯zPSR=T6{BWBNKT³w�ÅkJ¾JUQNQPSR5I3�_NQWBg[WBY��¬g[^�WB`=T³NQg£T � Ål9Y�WBNQV9WBV�W��@{BNQWBV=T6WBV­¯zNQV9{1X3T6{ n9WBY³r#^�WB`=T6Y[kJw@WxT6WBY
¡�WBN�n9WBY �Zl9g£TSXZ¾JW¬l9V9n�n9WBY Å	O¡�WBY�A XZPSRCl9V9¾@n9WBYª\�y�\Ou¤ ;l9V9`=T6NQkJV@«JkJV�¾JY[kJpJWBYÃÂÃWBn9WBlDT6l9V9¾9I
¼vw�hOXZR9w@WBV�n9NQWBg[WBY��_NQ^9UQkJw­XZY[¡�WBNKTjg[kJUQUKT6WsXZl9g�¡�WBNQn9WBV�WBNQV9{BWBUQV9WBV o�WBY>ÅX3T6WBV�WBNQV rCT6Y6XZR9U u
XZV;XZUK¢#g[WBg£¢#g£T6WBw�WBV=T>AjNQPS`ZWBUKT AÃWBY[n9WBV5IJ�_NQWBg[W r#^�WB`=T6Y[kJw@WxT6WBY WBY[U�XZl9¡DT¬Ål9¡�WBY WBNQV9W�¾JWBw@WBNQV9g6X'u
w@W HbXZw@WBY6XZWBUQWB`=T6Y[kJV9NQ`�n9NQW]¾JUQWBNQPSR9{BWBNKT6NQ¾JW��¬l��"V;XZR9w@W]l9V9n���XZY[g£T6WBUQUQl9V9¾.n9WBY L[W�AÃWBNQUQNQ¾JWBV
r#^�WB`=T6Y[WBV�l9V9n<n;XZw@NKTbWBNQV9W Å	O¡�WBY�A XZPSRCl9V9¾�n9WBY]g[^�WB`=T6Y6XZUQWBV�¯zNQ¾JWBV9g[PSR;X��%T6WBV�n9WBYs\�y�\Ou
rCT6Y6XZR9UQl9V9¾ AiÅXZR9Y[WBV9nmn9WBYI�Zl9g£TSXZ¾JWbl9V9nmNQw U�XZl��"WBV9n9WBV ÂÃWxT6Y[NQWB¡mn9WBg¬\�y�\sID�l9V)ÅXZPSR9g£T A XZY)R9NQWBY[{BliWBNQV H�kJV9{BWB^DT � Ål9Y)n9WBViw@WBPSR;XZV9NQg[PSR9WBVi�¬l��"¡;XZlin9WBg�r#^�WB`=T6Y[kJw@WxT6WBY[g
{Bl­WBV=T>AjNQPS`ZWBUQV5I#�_WBg�AÃWBNKT6WBY[WBV
A XZY�WBNQV9WjV9WBl9WIHbXZw@WBY6XZWBUQWB`=T6Y[kJV9NQ`i{Bl­WBV=T>AÃWBY��"WBVDC#n9NQWjn;XZg
g£¢#V9PSR9Y[kJV9W­�¬V9g£T6WBl9WBY[V�{�AÃWBNQWBY HbXZw@WBY6XZgbWBY[w�ÅkJ¾JUQNQPSR=T1I)D�l9YirCT6WBl9WBY[l9V9¾ n9WBY]¯zUQWB`=T6Y[kJV9NQ`
g[k�AjNQWj{Bl9Y���XZY[g£T6WBUQUQl9V9¾�l9V9n@�¬V9U�XZUK¢#g[Wj¾JWBw@WBg[g[WBV9WBV�r#^�WB`=T6Y[WBV�A XZY�g[PSR9UQNQWBpJUQNQPSR�V9k#PSR@WBNQV
½mWBpJ^9Y[kJ¾JY6XZw@w {Blmg[PSR9Y[WBNQ¡�WBV5I
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ÂÃWBNzn9WBY]¯zV=T>AjNQPS`CUQl9V9¾ n9WBg]w@WBPSR;XZV9NQg[PSR9WBV<�¬l��"¡;XZl9g�A XZYb{Bl<¡�W1XZPSR=T6WBVDC)WBNQV?w�ÅkJ¾JUQNQPSR9g£T
`ZkJw@^;XZ`=T6WBgmo�WBY>ÅX3T�{Bl ¡;XZl9WBVDC n9WBg[g[WBV WBNQV9{BWBUQV9WBV H�kJw@^�kJV9WBV=T6WBVO� Ål9Y�n9WBV  FXZUQUOWBNQV9WBY
�Zl9g£TSXZ¾JW_n9WBV9V9k#PSR�UQWBNQPSR=T {Bl9¾FÅXZV9¾JUQNQPSR­g[NQV9n5ID¯zNQV��¬l��"¡;XZl�XZl��)WBNQV9W¬¾JWBw@WBNQV9g6XZw@W_o�Y[l9V9n#u
^9U�X3T[T6W�g[PSR9NQWBn XZl9g­yzU�X3T6{B¾JYZÅl9V9n9WBV XZl9gBIÃ¯zNQV9Wm�¬V9kJY[n9VCl9V9¾�n9WBY�o�WBY>ÅX3T6W Ål9¡�WBY[WBNQV;XZV9n9WBY
g[PSR9NQWBn�WB¡�WBV���XZUQUQgOXZl9g:C�n;X@NQVmn9NQWBg[WBw¥ FXZUQU � Ål9YOn9NQWK�Zl9g£TSXZ¾JWin9WBg¬WBNQV9WBV�o�WBY>ÅX3T6WBg¬n;XZg¬XZV#u
n9WBY[Wm`ZkJw@^9UQWxT[T­R)ÅX3T[T6WmWBV=T2�"WBY[V=T
AÃWBY[n9WBV�w Ål9g[g[WBV5IÃ¯zg�Ajl9Y[n9W g[PSR9UQNQWBpJUQNQPSR n9WBY@�¬l��"¡;XZl
¾JW�AiÅXZR9UKTUC
n9WBY]NQV?�¬¡9¡9NQUQn9l9V9¾ ¨ IKH@g[`CNQ{B{BNQWBY£T]NQg£T1I)ÂÃWBNQn9W�r#^�WB`=T6Y[kJw@WxT6WBY]g[NQV9n?«JWBY£T6NQ`3XZUzNQV
n;XZg�o�WBY>ÅX3T�WBNQV9¾JWB¡;XZlDT1IÃ��XZn9l9Y[PSR NQg£T�n;XZg�o�WBg6XZwiT6¾JWBY>ÅX3T�NQV�{�AÃWBN�QsÅXZU=�%T6WBV�¾JWxT6WBNQUKT1I³¼vV
n9WBw ¾JY>ÅkJpJWBY[WBV M WBNQU ¡�W�$;V9n9WxT­g[NQPSR n;XZg�©�X1«JWBw@WxT6WBY:C AiÅXZR9Y[WBV9n NQV n9WBw XZV9n9WBY[WBV M WBNQU
n9WBYbr#^�WB`=T6Y[l9w­XZV;XZUK¢#g6X3T6kJY¬g[k�AjNQW�n9NQWi¾JWBw@WBNQV9g6XZw@W�rCT6Y6XZR9UQWBNQV9`ZkJ^9^9UQl9V9¾�l9V=T6WBY[¾JWB¡9Y6XZPSR=T
g[NQV9n5I)�_l9Y[PSR<n9NQWBg[WBV<�¬l��"¡;XZl<g[NQV9n<¡�WBNQn9W�H�kJw@^�kJV9WBV9WxT6WBV<l9V;XZ¡9R)ÅXZV9¾JNQ¾�«JkJV�WBNQV;XZV9n9WBY
{Bl9¾FÅXZV9¾JUQNQPSR5I
�_NQW�NQVin;XZg³r#^�WB`=T6Y[kJw@WxT6WBY WBNQV9¾JWB`ZkJ^9^�WBUKT6Wj\�y�\Ou£rCT6Y6XZR9UQl9V9¾�AjNQY[ni{Bl9V)ÅXZPSR9g£T³UvÅXZV9¾Jg n9l9Y[PSR
n;XZg.o�WBY>ÅX3T�¾JW�� Ål9R9Y£TUC V;XZPSR l9V=T6WBV l9w@¾JWBUQWBV9`=T�l9V9nSAjNQWBn9WBY�n9l9Y[PSR n;XZg@o�WBY>ÅX3Ts{Bl9YZÅl9PS`Ju
¾JW�� Ål9R9Y£T1ID½mNKT�WBNQV9WBw rCT6Y6XZR9UKT6WBNQUQWBY AjNQY[n@n;XZgªr#NQ¾JV;XZU9NQV@{�AÃWBN�¾JUQWBNQPSR9WO�¬V=T6WBNQUQWj{BWBY[UQWB¾ZTUC=n9NQW
n;XZV9V
L[W�AÃWBNQUQg.NQV ©�X1«JWBw@WxT6WBY­l9V9n r#^�WB`=T6Y[l9w­XZV;XZUK¢#g6X3T6kJY.WBNQV9¾JWB`ZkJ^9^�WBUKTRAÃWBY[n9WBV5I �_WBY
rCT6Y6XZR9U=AÃWB¾ NQV n9WBw�r#^�WB`=T6Y[kJw@WxT6WBY@Ajl9Y[n9W?g[k U�XZV9¾¹XZl��"¾JWB¡;XZlDTUCªl9w n9WBV rCT6Y6XZR9U_¾JlDT
Y[WB^9Y[k#n9l9{BNQWBY[¡;XZY�NQV n;XZg­r#^�WB`=T6Y[kJw@WxT6WBY.WBNQV9`ZkJ^9^�WBUQV {Bl `�ÅkJV9V9WBV5I��_NQW�hjNQPSR=T6l9V9¾?WBNQV9WBg
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�.-�- ����� & �)( § /�*01 r#PSR9WBw­X3T6NQg[PSR9WBY��¬l��"¡;XZl�n9WBg³r#^�WB`=T6Y[kJw@WxT6WBY[gBI�M WBNQUDÂ<n9WBY�D�WBNQPSR#u
VCl9V9¾�{BWBNQ¾ZT n;XZgjr#^�WB`=T6Y[kJw@WxT6WBY NQV�n9WBYÃ�¬l��"g[NQPSR=TUC/M WBNQU���n9NQWbr#WBNKT6WBV;XZV9g[NQPSR=T1I;r#^�WB`Ju
T6Y[l9w­XZV;XZUK¢#g6X3T6kJY_l9V9n ©�X1«JWBw@WxT6WBYbg[NQV9n@L[W�AÃWBNQUQg�g[WBV9`CY[WBPSR=T�NQV?n;XZgir#^�WB`=T6Y[kJw@WxT6WBY
WBNQV9¾JWB¡;XZlDT1I ÂÃWBNQn9W?o�WBY>ÅX3T6W g[NQV9n�«JkJV n9WBV ��ÅXZV9¾Jg[g[WBNKT6WBV n9WBg�r#^�WB`=T6Y[kJw@WxT6WBY[g�XZl9g
{Bl9¾FÅXZV9¾JUQNQPSR5IZ�_NQWªr#WBNKT6WBV AiÅXZV9n9Wªn9WBg³r#^�WB`=T6Y[l9w­XZV;XZUK¢#g6X3T6kJY[g�g[NQV9ns¡9NQgzXZVsn9NQW ÂÃk#n9WBV#u
^9U�X3T[T6W�n9WBgª©�X1«JWBw@WxT6WBY[gj«JWBY[UvÅXZV9¾JWBY£TUC9l9w n9WBV��¬l��"¡;XZlmn9WBg¬o�WBY>ÅX3T6WBgª{Blmg£TSXZ¡9NQUQNQg[NQW u
Y[WBV5IJ�_WBY {Bl.XZV;XZUK¢#g[NQWBY[WBV9n9Wªr#NQ¾JV;XZUQg£T6Y6XZR9U AjNQY[ns{Bl9V)ÅXZPSR9g£T³n9l9Y[PSR�n;XZg³r#^�WB`=T6Y[kJw@WxT6WBY
¾JW�� Ål9R9Y£T1I
�_WBY_{Bl9YZÅl9PS`CU�XZl��"WBV9n9W­rCT6Y6XZR9U AjNQY[n�w@NKT¬w@NKT_WBNQV9WBw�rCT6Y6XZR9UKT6WBNQUQWBYKE r-M�F¬NQV
{�AÃWBN�¾JUQWBNQPSR9Wª�¬V=T6WBNQUQWj{BWBY[UQWB¾ZTUC=n9NQWªNQV@n;XZgz©�X1«JWBw@WxT6WBY�¡9{�AbI#NQV.n9WBV�r#^�WB`=T6Y[l9w­XZV;X'u
UK¢#g6X3T6kJYªWBNQV9¾JWB`ZkJ^9^�WBUKT AÃWBY[n9WBV5I
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rCT6Y6XZR9UQgb`3XZV9V<n9l9Y[PSR�{�AÃWBNÃÂÃUQWBV9n9WBV �"WBg£T6¾JWBUQWB¾ZT AÃWBY[n9WBVDC n9WBY[WBV��¬¡9g£TSXZV9n�NQw �³WBY[R)ÅXZUKT£u
V9NQgsNQR9Y[WBg.�_l9Y[PSR9w@WBg[g[WBY[g@w�ÅkJ¾JUQNQPSR9g£Ts¾JY[kJp?g[WBNQV g[kJUQUKT6WZI �¬UQg.ÂÃUQWBV9n9WBV n9NQWBV9WBV ¡�WBN n9WBw
r#^�WB`=T6Y[kJw@WxT6WBYOn9NQWi¯zNQV=T6Y[NKT[T6g>Åk C�VCl9V9¾�XZV n9WBY¬ ;Y[kJV=T6g[WBNKT6W]g[k�AjNQWin9NQWi¯zNQV=T6Y[NKT[T6g>Åk C�VCl9V9¾JWBV
«JkJV<©�X1«JWBw@WxT6WBYsl9V9n r#^�WB`=T6Y[l9w­XZV;XZUK¢#g6X3T6kJYBI �_NQW
��ÅXZV9¾JW@n9WBg.rCT6Y6XZR9U=AÃWB¾JWBgsNQV9V9WBY[R;XZUQ¡
n9WBg¬r#^�WB`=T6Y[kJw@WxT6WBY[gO¡�WxT6Y>ÅXZ¾ZTjPBNQY[P1X�H � °Z±zw C-AiÅXZR9Y[WBV9n n9WBYOÂÃUQWBV9n9WBV9n9l9Y[PSR9w@WBg[g[WBY�d�w@w
¡�WxT6Y>ÅXZ¾ZT1I;��XZw@NKT NQg£Tjn9NQW]rCT6Y6XZR9UQWBNQV9`ZkJ^9^9UQl9V9¾.¾JlDTjY[WB^9Y[k#n9l9{BNQWBY[¡;XZYBI

�0"�! � 1)��� 1�� / � / *�/ 2

��XZg�©�X1«JWBw@WxT6WBY A XZYmXZUQg�w@kJ¡9NQUQWBg�½mWBpJ¾JWBY>ÅX3T�«JkJV��zI Q¬XZV9`ZW?¾JWB¡;XZlDT AÃkJY[n9WBV5IO��XZg
H�kJV9{BWB^DT � Ål9Yªn9WBVmkJ^DT6NQg[PSR9WBVm�¬l��"¡;XZl�¾JNQV9¾�{Bl9YZÅl9PS`�XZl�� WBNQV<ÅXZR9V9UQNQPSR9WBg «JkJV �¬I�r#kJw@w@WBY
¾JWB¡;XZlDT6WBg_r#^�WB`=T6Y[kJw@WxT6WBYK� r#kJw­�DH�� I���XZgª©�X1«JWBw@WxT6WBY�AjNQY[n XZVml9V9g[WBY[WBw �
WBR9Y[g£T6l9R9U {Bl9Y
½mWBg[g[l9V9¾ n9WBY�©<WBUQUQWBV9UvÅXZV9¾JWBV�«JWBY[g[PSR9NQWBn9WBV9WBYin9l9Y[PSR9g£T6NQw@ws¡;XZY[WBY �)XZg[WBY[UQNQPSR=T��Cl9WBUQUQWBV?¡�W u
VClDT6{xT1I;¼vw D�l9g6XZw@w@WBV9R;XZV9¾.w@NKTªWBNQV9WBw \�y�\�n9NQWBV=TOWBgjNQV�WBY[g£T6WBY��
NQV9NQWbXZUQgYQONQU=�"g[w@NKT[T6WBU
¡�WBN³n9WBY �Zl9g£TSXZ¾JWZI)¼vw �³kJY[n9WBY[¾JY[l9V9n<g£T6WBR=Tsn;XZ¡�WBN³n9WBYi�¬¡9¾JUQWBNQPSR n9WBY]©<WBUQUQWBV9UvÅXZV9¾JWs«JkJV
r#WBWBn9WBY.l9V9n��³WBY[g£T'ÅXZY[`ZWBYBI³�¬l9g�n9WBV ¾JWBw@g[g[WBV9WBV�r#^�WB`=T6Y[WBV U�XZg[g[WBV g[NQPSR WB¡�WBV���XZUQUQgK�Cl;X'u
UQNKTSX3T6NK«JW��¬l9g[g6XZ¾JWBV®Ål9¡�WBY�n9NQW��
NQV9NQWBVC¡9Y[WBNKT6Wmn9WBg�\�y�\_g�g[k�AjNQW�n9WBg
�³WBY[R)ÅXZUKT6V9NQg[g[WBg@«JkJV
¾JWBg[WBWBn9WxT6WBw�r#NQ¾JV;XZU�l9V9n 	OV=T6WBY[¾JY[l9V9n�T6Y[W C�WBV5I
¯zNQV?L¬XZPSR=T6WBNQU n9WBgb¡�WBg£T6WBR9WBV9n9WBV?©�X1«JWBw@WxT6WBY[gbNQg£TUC�n;XZp�n9NQWi©<WBUQUQWBV9UvÅXZV9¾JWBV9w@WBg[g[l9V9¾�NQw
ÂÃWBY[WBNQPSR­n9WBY \�y�\Ou£r#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾�T6WBNQU=AÃWBNQg[WjV9NQPSR=T XZlDT6kJw­X3T6NQg[PSR@WBY��"kJUQ¾ZT1IJ�¬l9gÃn9NQWBg[WBw
o�Y[l9V9n]g[kJUQUKT6Wz¡�WBN=n9WBY LOWBl9`ZkJV9g£T6Y[l9`=T6NQkJVsn9WBg)©�X1«JWBw@WxT6WBY[g n9NQW³XZUKT6WBY[V;X3T6NK«JW �³WBY�AÃWBV9n9l9V9¾
WBNQV9WBg¬{�AÃWBNKT6WBV o�NKT[T6WBY[gOWBY[w�ÅkJ¾JUQNQPSR=T�AÃWBY[n9WBV5I
�_WBg�AÃWBNKT6WBY[WBV�NQg£T¬n9NQWi�¬¡9¡9NQUQn9l9V9¾Jg2�Cl;XZUQNKT'ÅX3T
n9WBY ¾JWBw@WBg[g[WBV9WBV r#^�WB`=T6Y[WBV�n9l9Y[PSR��¬¡9¡9NQUQn9l9V9¾Jg��"WBR9UQWBYÃ¡�WBNQV=T6Y>ÅXZPSR=T6NQ¾ZT1ID�_NQWBgÃg[kJUQUKT6W¬n9l9Y[PSR
WBNQV9WbLOWBl9WBV=T>AjNQPS`CUQl9V9¾�n9WBgjkJ^DT6NQg[PSR9WBVm�¬l��"¡;XZl9gO¡�WBR9kJ¡�WBVPAÃWBY[n9WBV5I
�_WBY@kJ^DT6NQg[PSR9Wm�¬l��"¡;XZl�n9WBg­kJY[NQ¾JNQV;XZUÃ©�X1«JWBw@WxT6WBY[g­WBV=T6g[^9Y[NQPSR=T�n9WBY­NQV �¬¡9¡9NQUQn9l9V9¾<cDI ¨
n;XZY[¾JWBg£T6WBUQUKT6WBV��¬V9kJY[n9VCl9V9¾�w@NKT¬n9WBw 	OV=T6WBY[g[PSR9NQWBnDC
n;XZp�XZV?rCT6WBUQUQWi{�AÃWBNQWBYGQOkJR9UQg[^9NQWB¾JWBU
WBNQV<WBNQV9{BNQ¾JWBYsr#^9NQWB¾JWBU³«JWBY�AÃWBV9n9WxTRAjNQY[n5I �_WBYs¯zNQV=T6Y[NKT[T6g[g[^;XZUKT]UQNQWB¾ZT]¡�WBNÃn9NQWBg[WBw �¬l��"¡;XZl
^;XZY6XZUQUQWBUÃ{Bl9Y­o�Y[l9V9nDÄ ÅXZPSR9Wmn9WBg�o�WBY>ÅX3T6gBI³�_NQW�¡�WBl9¾Jl9V9¾Jg[¡�WBn9NQV9¾ZT6W��¬l��<AÃWBNKT6l9V9¾ n9WBg@{Bl
l9V=T6WBY[g[l9PSR9WBV9n9WBV rCT6Y6XZR9UQg�WBY��"kJUQ¾ZT�n;XZR9WBY�g[WBV9`CY[WBPSR=Tj{Bl9Y o�Y[l9V9nDÄ ÅXZPSR9WZI9r#^;XZUKTÃl9V9n@QOkJR9U u
g[^9NQWB¾JWBU�g[NQV9n�g[k�n9NQw@WBV9g[NQkJV9NQWBY£TUC=n;XZp�VCl9Y n9NQW_WBY[g£T6W�ÂÃWBl9¾Jl9V9¾Jg[kJY[n9VCl9V9¾@n9WBgOr#NQ¾JV;XZUQgÃXZl��
n;XZgio�NKT[T6WBY¬T6Y[NWC�T1I5��X�n9NQWBg[WBg]g[PSR9Y>ÅXZ¾m{Bl ¯zNQV���XZUQg[Y[NQPSR=T6l9V9¾�n9WBgirCT6Y6XZR9UQg�g£T6WBR=TUC)UQNQWB¾ZT_n9NQW
yzY[kNL[WB`=T6NQkJV�n9WBg�rCT6Y6XZR9UQg.l9V=T6WBY­WBNQV9WBw © NQV9`ZWBU 	 �� �J±��­XZl���n9WBw o�NKT[T6WBYBIz��XZn9l9Y[PSR
WBY[¾JNQ¡DT�g[NQPSR�� Ål9Y�n;XZg@o�NKT[T6WBYiWBNQV¹W C�WB`=T6NK«¹¾JY>ÅkJpJWBY[WBY� ;l9Y[PSR9WBV;XZ¡9g£TSXZV9n � 4  � �Kc�g[NQV 	�I
©<WBNKT6WBY[R9NQV�NQg£T�{Bl�¡�W1XZPSR=T6WBVDC
n;XZp�n9NQWi«JkJw¿o�NKT[T6WBYOY[WxÄ;WB`=T6NQWBY£T6WBV<ÂÃWBl9¾Jl9V9¾Jg[kJY[n9VCl9V9¾JWBV
V9NQPSR=Tªw@WBR9Y g[WBV9`CY[WBPSR=TO{Bl9YOo�Y[l9V9nDÄ ÅXZPSR9WbXZl9g[¾JWBY[NQPSR=T6WxTjg[NQV9n5I9�_NQWBg8� Ål9R9Y£Tªn;XZ{BlDCDn;XZp�n9NQW
r#^;XZUKT6¡9NQUQn9WBY)XZw�\_Y£T n9WBY � � �Ou�D�WBNQUQW³l9w�WBNQV9WBVi© NQV9`ZWBU#p_¾JWBn9Y[WBR=T�g[NQV9nDCNA XZg�g[NQPSRsn9l9Y[PSR
WBNQV9Wb«JWBY[{BWBY£T6Ws��XZY[g£T6WBUQUQl9V9¾@n9WBYO¾JWBw@WBg[g[WBV9WBV r#^�WB`=T6Y[WBV�¡�WBw@WBY[`C¡;XZYOw­XZPSR=T1I��_l9Y[PSR ¾JW u
WBNQ¾JV9WxT6WBg �_Y[WBR9WBV�n9WBgª¯zNQV=T6Y[NKT[T6g[g[^;XZUKT6WBgÃUvÅXZpZTÃg[NQPSR�WBY[Y[WBNQPSR9WBVDC9n;XZpsWBV=T>AÃWBn9WBYªn9NQW_yzY[kNL[WB`Ju
T6NQkJV�n9WBg¬rCT6Y6XZR9UQgªXZl�� n9WBw o�NKT[T6WBYÃl9V=T6WBYjWBNQV9WBw © NQV9`ZWBU5«JkJV�	 � �J±��ªWBY��"kJUQ¾ZT k#n9WBYªn9NQW
ÂÃNQUQn9WBY n9WBg¬¯zNQV=T6Y[NKT[T6g[g[^;XZUKT6WBgª^;XZY6XZUQUQWBU�{Bl9Y¬o�Y[l9V9nDÄ ÅXZPSR9W]n9WBgj©�X1«JWBw@WxT6WBY[g¬XZl9g[¾JWBY[NQPSR=T6WxT
g[NQV9n5I
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�.-�- ����� & �)( § / } 1 �¬l��"¡;XZl<n9WBg]©�X1«JWBw@WxT6WBY[gBI �_NQW­r#NQ¾JV;XZUQg£T6Y6XZR9UQl9V9¾ AjNQY[n n9l9Y[PSR
WBNQV9W ÂÃUQWBV9n9WBV)Åk C�VCl9V9¾ NQVºn9WBY?ÂÃk#n9WBV9^9U�X3T[T6W�NQVºn;XZg�©�X1«JWBw@WxT6WBY?WBNQV9¾JWB`ZkJ^9^�WBUKT1I
�_WBYsr#NQ¾JV;XZUQg£T6Y6XZR9U l9V9n<n9WBYihjW��"WBY[WBV9{Bg£T6Y6XZR9U�n9WBgKQOW1LOW u �)XZg[WBY[gGAÃWBY[n9WBV XZV WBNQV9WBw
`ZWBNQU=�[ÅkJY[w@NQ¾JWBV�o�U�XZg��"WBV9g£T6WBYRE'Hb  F.Ål9¡�WBY[U�XZ¾JWBY£T1I��_WBY�¯zNQV=T6Y[NKT[T6g[g[^;XZUKT E rDy8F¬UQNQWB¾ZT¬^;XZY¤u
XZUQUQWBU;{Bl9Yjo�Y[l9V9nDÄ ÅXZPSR9W_n9WBg�©�X1«JWBw@WxT6WBY[gBI;�_NQWª«JkJw ¯zNQV=T6Y[NKT[T6g[^;XZUKT�n9l9Y[PSR�ÂÃWBl9¾Jl9V9¾
XZl��"¾JW�AÃWBNKT6WxT6WBVmrCT6Y6XZR9UQWBVRAÃWBY[n9WBV�«JkJw QOkJR9UQg[^9NQWB¾JWBU E'Q_r/F³XZl��
n;XZgªo�NKT[T6WBY³¾JWBUQWBV9`=T1I
�¬l�� n9WBYjo�NKT[T6WBY[R;XZUKT6WBY[l9V9¾PE o F³g[NQV9n�{�AÃWBN o�NKT[T6WBY XZV9¾JWB¡9Y6XZPSR=T1I;�_l9Y[PSRm�_Y[WBR9WBV�n9WBg
Q¬XZUKT6WBY[g_`3XZV9V�WBNQV9WBg_n9WBYbo�NKT[T6WBY�� Ål9Y¬n9NQW.½mWBg[g[l9V9¾mXZl9g[¾JW�AiÅXZR9UKT AÃWBY[n9WBV5I
�_NQW�o�NKT£u
T6WBY_g£T6WBR9WBV g[WBV9`CY[WBPSR=Ti{Bl9YbrCT6Y6XZR9UQY[NQPSR=T6l9V9¾/C�g[k�n;XZp�n9NQWiY[WxÄ;WB`=T6NQWBY£T6WBV<rCT6Y6XZR9UQWBV�NQV
g[NQPSR�{Bl9YZÅl9PS`CU�XZl��"WBV5I5�_l9Y[PSR�WBNQV9WBV�{�AjNQg[PSR9WBV r#^;XZUKT¬l9V9n
QOkJR9UQg[^9NQWB¾JWBU)WBNQV9¾JWB¡;XZlDT6WBV
rCT6Y6XZR9UKT6WBNQUQWBY AjNQY[n@WBNQV�M WBNQUFn9WBY�{Bl9YZÅl9PS`CU�XZl��"WBV9n9WBV�rCT6Y6XZR9UQWBV­XZl9g[¾JWB`ZkJ^9^�WBUKTÃl9V9n�XZl��
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H�WBY[V9g£TJÅl9PS`.n9WBYÃ¯zUQWB`=T6Y[kJV9NQ`�NQg£T�n;XZg rCT6WBl9WBY[¾JWBY>ÅX3T1I#�_NQWBg[WBg]Ål9¡�WBY[V9NQw@wiT³n9NQWj�¬V9g£T6WBl9WBY[l9V9¾
n9WBY � � �Ou�D�WBNQUQWBV�l9V9n n9NQW]�_NQ¾JNKTSXZUQNQg[NQWBY[l9V9¾in9WBYO¾JWBUQNQW��"WBY£T6WBV r#NQ¾JV;XZUQW�l9V9n n9WBY[WBV Å	O¡�WBY£T£u
Y6XZ¾Jl9V9¾@XZV�n9WBV�y �¬I
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� � �Ou�D�WBNQUQWBV E"PSR;XZY[¾JW PBkJl9^�WBUQnsn9Wx«#NQPBW�F g[NQV9n�XZl��"¾JWB¡;XZlDT³XZl9g WBNQV9WBYzhjWBNQR9W�«JkJV@r#N u¤yzR9kZT6k3u
n9NQk#n9WBV5I3�_NQW³n9l9Y[PSR�WBNQV���XZUQUQWBV9n9W�yzR9kZT6kJV9WBVsWBY[{BWBl9¾ZT6WBVR�)XZn9l9V9¾Jg£T6Y>ÅXZ¾JWBY AÃWBY[n9WBV�NQV�½�\br=u
HbXZ^;XZ{BNKT'ÅX3T6WBV@¾JWBg[^�WBNQPSR9WBY£T1I6�ZW�AÃWBNQUQg�WBNQV�yzR9kZT6k#n9NQk#n9W u H�kJV9n9WBV9g6X3T6kJY�y XJXZYÃ¡9NQUQn9WxT�WBNQV�yzN u
�DWBU�n9WBg � � �sIj�_NQW�NQV n9WBV WBNQV9{BWBUQV9WBV�yzN �DWBUQV ¾JWBg[^�WBNQPSR9WBY£T6WBV �)XZn9l9V9¾JWBV AÃWBY[n9WBV�NQV
WBNQV�^;XZY6XZUQUQWBU�¾JWBg[PSR;XZUKT6WxT6WBg_XZV;XZUQkJ¾JWBgOr#PSR9NQWB¡�WBY[WB¾JNQg£T6WBY[gªT6Y6XZV9g��"WBY[NQWBY£T1IF�_NQWBg[WBgYAjNQY[nmn9l9Y[PSR
�¬V9UQWB¾JWBVsWBNQV9WBg M XZ`=T6g[NQ¾JV;XZUQg g[WBY[NQWBUQUDXZl9g[¾JWBUQWBg[WBV5IJ�_NQW8�)XZn9l9V9¾JWBVKAÃWBY[n9WBV�Ål9¡�WBY WBNQV9WBVi© N u
n9WBY[g£TSXZV9n­XZUQg�r#^;XZV9VCl9V9¾Jg[^9l9UQg[W¬XZl9g[¾JWB¾JWB¡�WBV5I#�_NQW �¬V9{1XZR9U;n9WBY³¾JWBg6XZw@w@WBUKT6WBVR�)XZn9l9V9¾JWBV
NQg£T�^9Y[kJ^�kJY£T6NQkJV;XZU {Bl �
NQPSR=T6UQWBNQg£T6l9V9¾�l9V9n ÂÃWBUQNQPSR=T6l9V9¾Jg[{BWBNKT1I
��XZw@NKT¬WBY[U�XZl9¡�WBV � � �_gbWBN u
V9W��Cl;XZV=T6NKTSX3T6NK«JWm�¬l9g[g6XZ¾JW�Ål9¡�WBY@n9NQW {Bl «JWBY[w@WBg[g[WBV9n9W �
NQPSR=T��Cl9WBUQUQWZI��_NQWBg@¾JNQUKTIL[WBn9k#PSR
VCl9Y�¡9NQg�{Bl9w�¯zY[Y[WBNQPSR9WBV WBNQV9WBgir5ÅX3T[T6NQ¾Jl9V9¾Jg�AÃWBY£T6WBg:C
n9WBY�n9l9Y[PSR n;XZgb FXZg[g[l9V9¾Jg£«JWBY[w�ÅkJ¾JWBV
n9WBYO½�\br=u H�kJV9n9WBV9g6X3T6kJY[WBV ¾JWB¾JWB¡�WBV�NQg£T1I;ÂÃWBN Å	O¡�WBY[g[PSR9Y[WBNKT6WBV n9NQWBg[WBg¬o�Y[WBV9{�AÃWBY£T6WBg AÃWBY¤u
n9WBV n9NQW�WBY[{BWBl9¾ZT6WBV��)XZn9l9V9¾Jg£T6Y>ÅXZ¾JWBY�XZl��]¡�WBV;XZPSRC¡;XZY£T6W yzN �DWBU¬«JWBY£T6WBNQUKT1I �_NQWBg[WBY�¯�C�WB`=T
AjNQY[nmXZUQgOÂÃUQk#kJw@NQV9¾s¡�WB{BWBNQPSR9V9WxT1I���XZV9WB¡�WBVmwsl9p@¡�WBYZÅl9PS`Cg[NQPSR=T6NQ¾ZT�AÃWBY[n9WBVDC�n;XZp.¡�WBn9NQV9¾ZT
n9l9Y[PSR<T6R9WBY[w@NQg[PSR9WBgshOXZl9g[PSR9WBV¹XZl9PSR�kJR9V9W
�
NQPSR=T6WBNQV���XZUQU �)XZn9l9V9¾Jg£T6Y>ÅXZ¾JWBY]WBY[{BWBl9¾ZT�AÃWBY¤u
n9WBV5I;�_NQWBg[W��)XZn9l9V9¾Jg£T6Y>ÅXZ¾JWBY WBY[{BWBl9¾JWBVmWBNQV9WBVm�_l9V9`ZWBUQg£T6Y[kJw CDn9WBY ¡�WBN5n9WBYY�Cl;XZV=T6NKTSX3T6NK«JWBV
�¬l9g�AÃWBY£T6l9V9¾�XZUQgª`ZkJV9g£TSXZV=T6WBYI	OV=T6WBY[¾JY[l9V9n ¡�WBYZÅl9PS`Cg[NQPSR=T6NQ¾ZT AÃWBY[n9WBV�wsl9p9I
�_NQW8� Ål9Y�n;XZg�r#^�WB`=T6Y[kJw@WxT6WBY�«JWBY�AÃWBV9n9WxT6W � � �Ou�D�WBNQUQW�g£TSXZw@wiT�«JkJV.n9WBY³  NQY[w­X_r#kJV=¢sl9V9n
AjNQY[nsl9V=T6WBYzn9WBY³ÂÃWB{BWBNQPSR9VCl9V9¾]¼ ���Ou£°Z±JtO«JWBY£T6Y[NQWB¡�WBV5I=�_NQW�D�WBNQUQW�¡�WBg£T6WBR=TÃXZl9g³°Z±J±J±_yzN �DWBUQV
n9WBY¬o�Y>ÅkJpJW]¦���¦ @ w 9 IF�_NQW_¾JWBg6XZwiT6W ��ÅXZV9¾JW�n9WBY�D�WBNQUQW_¡�WxT6Y>ÅXZ¾ZTOn9WBw@V;XZPSR c=°�w@w�I
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�.-�- ����� & �)( § / § 1 ÂÃUQk#PS`Cg[PSR;XZUKT6¡9NQUQn�n9WBYTHbXZw@WBY6XZWBUQWB`=T6Y[kJV9NQ`FIb�_NQW�r#NQ¾JV;XZUQW n9WBY
� � �Ou�D�WBNQUQWBVOAÃWBY[n9WBV NQw�rCT6WBl9WBY[¾JWBY>ÅX3Tm{Bl9V)ÅXZPSR9g£T XZV;XZUQkJ¾<«JWBY6XZY[¡�WBNKT6WxTSE�y WB¾JWBU�XZV#u
^;XZg[g[l9V9¾ Fbl9V9n�n;XZV9V<n9NQ¾JNKTSXZUQNQg[NQWBY£TRE"�_� �YF I ¯zNQV�  ¼¤  \ rCTSXZ^�WBUQg[^�WBNQPSR9WBY]g[^�WBNQPSR9WBY£T
n9NQW­n9NQ¾JNKTSXZUQWBV<��X3T6WBV�{�AjNQg[PSR9WBVDC ¡�Wx«JkJYsg[NQW@«JkJwÁy �³uv¼vV=T6WBY���XZPBW�n9WBg.rCT6WBl9WBY[¾JWBY>ÅX3T6g
XZV@n9WBV�hjWBPSR9V9WBYbÅl9¡�WBY£T6Y6XZ¾JWBVRAÃWBY[n9WBV5I#¯zNQV9Wj{BWBV=T6Y6XZUQW M XZ`=T6WBY[{BWBl9¾Jl9V9¾ Ål9¡�WBY[V9NQw@wiT
n9NQW rC¢#V9PSR9Y[kJV9NQg6X3T6NQkJV]n9WBY WBNQV9{BWBUQV9WBVKH�kJw@^�kJV9WBV=T6WBV5I Å	O¡�WBY n9NQWÃrCT6WBl9WBY[WBNQV9R9WBNKT `3XZV9V
n9WBYÃy � n9WBV­�¬l9g[UQWBg[Wx«JkJY[¾=XZV9¾i`ZkJV=T6Y[kJUQUQNQWBY[WBV5I=�_NQWj¯zUQWB`=T6Y[kJV9NQ`s`3XZV9V?Ål9¡�WBY³n9NQW M Y[NQ¾3u
¾JWBY[`ZkJV=T6Y[kJUQUQWbXZVmn;XZg�D�WBNKT[«JWBY[R;XZUKT6WBV�n9WBg��)XZg[WBY[g¬XZV9¾JWB^;XZpZTYAÃWBY[n9WBV5I
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��XZg � � � UQNQW��"WBY£T_n9NQW.r#NQ¾JV;XZUQWiNQV? ;kJY[w «JkJV<r#^;XZV9VCl9V9¾Jg�AÃWBY£T6WBV<l9V=T6WBY[R;XZUQ¡?WBNQV9WBYb\�CFu
g[WxT6g[^;XZV9VCl9V9¾m«JkJV<c ��I
�_WBY]r5ÅX3T[T6NQ¾Jl9V9¾Jg�AÃWBY£T]n9WBYb�¬l9g[¾=XZV9¾Jg[g[^;XZV9VCl9V9¾ ¡�WxT6Y>ÅXZ¾ZT.HJIe° ��I
�_WBw��_l9V9`ZWBUQg£T6Y[kJw WBV=T6g[^9Y[NQPSR=T¬WBNQV9Wb�¬l9g[¾=XZV9¾Jg[g[^;XZV9VCl9V9¾­«JkJV ±DI czwR�sIF��XZY6XZl9gªWBY[¾JNQ¡DT
g[NQPSRmWBNQVm�¬¢#V;XZw@NQ`Ju¤ÂÃWBY[WBNQPSR�«JkJV�°Z±J±J±D�KHJI
�_NQWj�¬V9g£T6WBl9WBY[l9V9¾.n9WBY � � �Ou�D�WBNQUQWjWBY��"kJUQ¾ZT]Ål9¡�WBYÃ{�AÃWBN
r#NQ¾JV;XZUQUQWBNKT6l9V9¾JWBV5I Å	O¡�WBYÃWBNQV9W �
WBN u
T6l9V9¾ AjNQY[n­WBNQV­XZUQg : 7 �X, F &WJ1?%.1;Z¡�WB{BWBNQPSR9V9WxT6WBYªyzl9UQg]Ål9¡�WBY£T6Y6XZ¾JWBVDCCn9WBYÃn9WBV
M Y6XZV9g��"WBYÃn9WBY
�)XZn9l9V9¾JWBV�XZl9gOn9WBY � � �Ou�D�WBNQUQW_NQVmn;XZg_r#PSR9NQWB¡�WBY[WB¾JNQg£T6WBY@Ål9¡�WBY[V9NQw@wiT1I Å	O¡�WBYOn9NQWb{�AÃWBNKT6W
�
WBNKT6l9V9¾ AjNQY[n�WBNQV�
 ;) �* ��, F &WJ1?%.1;
Ål9¡�WBY£T6Y6XZ¾JWBVDC;n9l9Y[PSRmn;XZgjn;XZgj^9N �DWBU=AÃWBNQg[W��¬l9g[UQWBg[WBV n9WBg
� � ��¾JWBg£T6WBl9WBY£T�AjNQY[n5I
�_NQW � � �Ou�D�WBNQUQW ¡�W�$;V9n9WxTmg[NQPSR XZl��]WBNQV9WBY�g[WB^;XZY6X3T6WBV yzU�X3T6NQV9W1C�n9NQW?XZV n9WBw WBV=T6g[^9Y[W u
PSR9WBV9n9WBV��³WBY[g[PSR9NQWB¡�WBg[PSR9UQNKT[T6WBV�NQw�r#^�WB`=T6Y[kJw@WxT6WBYmXZV9¾JWB¡9Y6XZPSR=T NQg£T1Ij�_NQW?ÂÃWBg[PSR;XZUKT6l9V9¾
n9WBY­yzU�X3T6NQV9W�WBY��"kJUQ¾ZT6WmV;XZPSR��¬V9¾=XZ¡�WBV�n9WBg@QOWBY[g£T6WBUQUQWBY[gBI��_NQW yzU�X3T6NQV9W¹Ål9¡�WBY[V9NQw@wiT@n9NQW
l9V9w@NKT[T6WBUQ¡;XZY[W_�¬V9g£T6WBl9WBY[l9V9¾­n9WBg � � �Ou �ÃR9NQ^5I

~ 7;/���$>!#&)!C8'(F!C8 �7D$
¼vw rCT6WBl9WBY[¾JWBY>ÅX3T8AÃWBY[n9WBV�n9NQW «JkJV­n9WBY � � �Ou�D�WBNQUQW ¾JWBUQNQW��"WBY£T6WBV­r#NQ¾JV;XZUQWª{Bl9V)ÅXZPSR9g£T XZV;XZUQkJ¾
«JWBY6XZY[¡�WBNKT6WxT1I �_NQWBg[WBYir#PSR9Y[NKT[TiNQg£T]NQV �¬¡9¡9NQUQn9l9V9¾ ¨ I ¨ w@NKT]y WB¾JWBU�XZV9^;XZg[g[l9V9¾�¡�WB{BWBNQPSR9V9WxT1ID�l9w � � �Ou£r#NQ¾JV;XZU8AjNQY[n¹{Bl9V)ÅXZPSR9g£T@WBNQV9W�r#^;XZV9VCl9V9¾?«JkJV 7 c ��XZn9n9NQWBY£TUC l9wÆn9NQW�\�CFu
g[WxT6g[^;XZV9VCl9V9¾�{Bl WBV=T2�"WBY[V9WBV5I �¬V9g[PSR9UQNQWBpJWBV9nJAjNQY[n n;XZgir#NQ¾JV;XZU�w@NKTbWBNQV9WBw \_^�WBY6X3T6NQkJV9g¤u
«JWBY[g£T'ÅXZY[`ZWBYONQV=«JWBY£T6NQWBY£Tªl9V9n�«JWBY[g£T'ÅXZY[`=T1I�¯zNQV��¬V;XZUQkJ¾3u¤�_NQ¾JNKTSXZU uµ©�XZV9n9UKWBY�WBY[{BWBl9¾ZT¬XZl9gªn9WBw
XZV;XZUQkJ¾JWBV�WBNQV�n9NQ¾JNKTSXZUQWBgjr#NQ¾JV;XZU�w@NKTªWBNQV9WBYj�¬lDÄ ÅkJg[l9V9¾.«JkJV À@ÂÃNKT1I
ÂÃWBN/�³WBY�AÃWBV9n9l9V9¾iWBNQV9WBg³w@k#n9WBY[V9WBV@ÂÃWxT6Y[NQWB¡9g[g£¢#g£T6WBw@g�wsl9pbWBNQV@yzY[kJ¾JY6XZw@w�g[NQPSR@n9NQWjhjW u
PSR9WBV9{BWBNKT¬n9WBg �ÃkJw@^9lDT6WBY[gOw@NKTjWBNQV9WBYY�_NQWBUQ{1XZR9U
NQV=T6WBY[V XZ¡9U�XZl��"WBV9n9WBYOyzY[kJ{BWBg[g[WiT6WBNQUQWBVDC9g[k
n;XZp]R9NQWBY[n9l9Y[PSR�n;XZg*D�WBNKT[«JWBY[R;XZUKT6WBV@WBNQV9WBg yzY[kJ¾JY6XZw@w@gzV9NQPSR=TÃl9V9w@NKT[T6WBUQ¡;XZYz{Bl­¡�WBWBNQVDÄ;l9g¤u
g[WBV�NQg£T1ID�_NQWBg � Ål9R9Y£T NQw ¾5Ål9V9g£T6NQ¾Jg£T6WBV� FXZUQUFVCl9Y {Bl�WBNQV9WBw «JWBY[U�XZV9¾Jg6XZwiT6WBV�yzY[kJ¾JY6XZw@w­XZ¡#u
U�XZl�� CCNQw®g[PSR9UQNQw@w@g£T6WBV� FXZUQU�L[WBn9k#PSR�{Bl�WBNQV9WBw `ZkJw@^9UQWxT[T6WBV�rCT6NQUQUQg£TSXZV9n@n9WBgªyzY[kJ¾JY6XZw@w@gBI
�¬l9g n9NQWBg[WBw�o�Y[l9V9n]NQg£T n9NQWÃrC¢#V9PSR9Y[kJV9NQg6X3T6NQkJV]WBNQV9WBg�y � w@NKT)WBNQV9WBwºg[PSR9V9WBUQUDXZ¡9U�XZl��"WBV9n9WBV
W��#T6WBY[V9WBV yzY[kJ{BWBp.NQw �¬UQUQ¾JWBw@WBNQV9WBV­V9NQPSR=Tjw�ÅkJ¾JUQNQPSR5ID�_NQWO«JkJw �_�Ouµ©�XZV9n9UQWBYÃ¾JWBUQNQW��"WBY£T6WBV
r#NQ¾JV;XZUQWRAÃWBY[n9WBV XZl9gsn9NQWBg[WBw o�Y[l9V9n¹V9NQPSR=T�n9NQY[WB`=T�XZV¹n9WBV y ��Ål9¡�WBY£T6Y6XZ¾JWBVDC g[kJV9n9WBY[V
WBY[g£T³NQV�WBNQV9WBw�  ¼¤  \ {�AjNQg[PSR9WBV9¾JWBg[^�WBNQPSR9WBY£T1ID¯zNQV.  ¼¤  \VE $;Y[g£TzNQV � $;Y[g£T³kJlDT5F NQg£TzWBNQV@rCTSX'u
^�WBUQg[^�WBNQPSR9WBY:C=n9WBY³n9NQWª¾JWBg[^�WBNQPSR9WBY£T6WBV���X3T6WBV.NQV.n9WBY�hjWBNQR9WBV��"kJUQ¾JWªNQR9Y[WBg³¯zNQV9¾=XZV9¾Jg AjNQWBn9WBY
XZl9g[¾JNQ¡DT1ID�_WBY NQw rCT6WBl9WBY[¾JWBY>ÅX3T «JWBY�AÃWBV9n9WxT6Ws  ¼¤  \ ¡�WBg[NKT6{xTªWBNQV9Wbr#^�WBNQPSR9WBY[`3XZ^;XZ{BNKT'ÅX3T «JkJV
Àz`#Â�¢CT6WJI#�_NQWBg�NQg£T XZl9g[Y[WBNQPSR9WBV9nDC#l9w n9NQW¬��X3T6WBV­n9WBYª°Z±J±J± HbXZw@WBY6X'u¤yzN �DWBUF{Bl­g[^�WBNQPSR9WBY[V5I
�_WBY­w@NKT�y �³uv¼vV=T6WBY���XZPBW�¡�WB{BWBNQPSR9V9WxT6W
M WBNQUOn9WBY�r#PSR;XZUKT6l9V9¾�g£T6WBl9WBY£T�n9WBV M Y6XZV9g��"WBY�n9WBY
��X3T6WBV «JkJw�  ¼¤  \�{Bl9w�y �¬I��¬l���WBNQV �¬V��"kJY[n9WBY[l9V9¾Jg[g[NQ¾JV;XZU n9WBg�y �ºWBY[{BWBl9¾ZT�n;XZg_y �³u
¼vV=T6WBY���XZPBW WBNQV r#NQ¾JV;XZUOXZV�n;XZg�  ¼¤  \KC³WBNQV9WBV���X3T6WBV9g6X3T6{ ¡�WBY[WBNKT6{Bl9g£T6WBUQUQWBV�l9V9n XZV�n9WBV
y ��WBNQV�r#NQ¾JV;XZU C�n;XZp WBNQV ��X3T6WBV9g6X3T6{�WBNQV9¾JWBUQWBg[WBV AÃWBY[n9WBV�`3XZV9V5Iª�_WBY�y � UQNQW��"WBY£T�WBNQV
ÂÃWBg£T'ÅX3T6NQ¾Jl9V9¾Jg[g[NQ¾JV;XZU C AÃWBV9VmWBY n9WBVm��X3T6WBV9g6X3T6{�WBY��"kJUQ¾JY[WBNQPSR�¾JWBUQWBg[WBV�R;X3T1I9�_NQWBg[WBY D�¢#`CUQl9g
AjNQWBn9WBY[R9kJUKTjg[NQPSRmg[kJU�XZV9¾JW1C9¡9NQgªn9NQWGHbXZw@WBY6XZn;X3T6WBV�`ZkJw@^9UQWxT[TOXZl9g[¾JWBUQWBg[WBV g[NQV9n5I
�_NQWBM XZ`=T6WBY[{BWBl9¾Jl9V9¾bg£T6WBl9WBY£T�n9WBV.��X3T6WBVDÄ;l9p�n9l9Y[PSR@n;XZg³rCT6WBl9WBY[¾JWBY>ÅX3T1IJ�¬l��5o�Y[l9V9n�WBNQV9WBg
rC¢#g£T6WBwiTSXZ`=T6WBg «JkJVsÀ�½mR9{ÃWBY��"kJUQ¾ZT)n9NQW��¬¡9U�XZl��"g£T6WBl9WBY[l9V9¾¬NQVsr#PSR9Y[NKT[T6WBVi«JkJV­H'dJ°�V9gBI3�_NQWBg[W
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�.-�- ����� & �)( § /Q¶�1 MªNQw@NQV9¾]WBNQV9WBgY�
WBg[WB{x¢#`CUQl9gjn9WBYjr#PSR9V9NKT[T6g£T6WBUQUQWBV9`3XZY£T6WZID�_WBYY�
WBg[W u
{x¢#`CUQl9g AjNQY[n�w@NKT¬n9WBY_g£T6WBNQ¾JWBV9n9W�  U�XZV9`ZWsn9WBg�hjW:�Cl9WBg£Tsr#NQ¾JV;XZUQgKE�hO¯8�GFO¾JWBg£TSXZY£T6WxT1I
�_NQWBg[WBg�r#NQ¾JV;XZUXAjNQY[n «JkJV�n9WBY�rCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ` XZV�n9NQW�r#PSR9V9NKT[T6g£T6WBUQUQWBV9`3XZY£T6Wm¾JW u
UQNQW��"WBY£T1I�¼vV=T6WBY[V g[WxT6{xT­n9NQWPHbXZY£T6W�n9NQW�¡�WBNQn9WBV�r#NQ¾JV;XZUQW���hO� �¥l9V9n�hO�sI³½mNKT.n9WBY
��XZUQUQWBV9n9WBV   U�XZV9`ZW�«JkJV hO��NQg£T.n9WBY.¯zNQV9UQWBg[Wx«JkJY[¾=XZV9¾?¡�WBWBV9n9WxT1I D�l9Y.ÂÃWBg£T'ÅX3T6NQ¾Jl9V9¾
g[WxT6{xT_n9NQW HbXZY£T6WbWBNQV ÂÃWBg£T'ÅX3T6NQ¾Jl9V9¾Jg[g[NQ¾JV;XZU)r#NQ¾JV;XZU8E"� �XH F I��_NQWBg[WBgj`3XZV9V W��#T6WBY[V�XZV
n9WBYGHbXZY£T6W�XZ¡9¾JWB¾JY[NWC�WBV AÃWBY[n9WBV5I)��XZg_ÂÃWBg£T'ÅX3T6NQ¾Jl9V9¾Jg[g[NQ¾JV;XZUzr#NQ¾JV;XZU `3XZV9V?w@NKT¬n9WBw
r#NQ¾JV;XZUDMj��¯ �
� ��l9w w­X �DNQw­XZU5¦Z±J±zV9g «JWBY[{=ÅkJ¾JWBY£T�AÃWBY[n9WBV5I

AjNQY[n NQV� ;kJY[w�«JkJV�¾JWB¾JWBV9WBNQV;XZV9n9WBYb«JWBY[g[PSR9kJ¡�WBV9WBV ÀJ±J±z`-QO{�M XZ`=T6g[NQ¾JV;XZUQWBVTM�H­¡9NQg MO°
Y[W1XZUQNQg[NQWBY£T1I
�_WBYb`ZkJw@^9UQWxT[T6W��
WBg[WB{x¢#`CUQl9gs`3XZV9V<w@NKT QONQU=�"W�n9WBY M Y[NQ¾J¾JWBY[`ZkJV=T6Y[kJUQUQW.XZl�� WBNQV
W��#T6WBY[V9WBg_rCT6WBl9WBY[g[NQ¾JV;XZU
g£¢#V9PSR9Y[kJV9NQWBg[NQWBY£T�AÃWBY[n9WBV5I

~ �"! ~ 7D$>!#�)!C8'´µ7;/1/1& �)(�/B�D798>$>!
© NQW�{Bl ÂÃWB¾JNQV9V n9WBg.�¬¡9g[PSR9V9NKT[T6g.WBY�AiÅXZR9V=TUCz`3XZV9V n9NQW­«JkJV w@NQYiV9WBl WBV=T>AjNQPS`ZWBUKT6W�HbX'u
w@WBY6X�{�AÃWBNBHbXZV)ÅXZUQW�¾JUQWBNQPSR9{BWBNKT6NQ¾�WBNQV9UQWBg[WBV5I ��XZYZÅl9¡�WBY�R9NQV;XZl9gbg[NQV9n<��X3T6WBV=T6Y6XZV9g��"WBY[Y6X3T6WBV
w�ÅkJ¾JUQNQPSRDCxn9NQW�© NQWBn9WBY[R9kJUQY6X3T6WBVb¡9NQg){Bli�J± QO{³WBY[U�XZl9¡�WBV5I>�_NQWBg[WBV]�¬V��"kJY[n9WBY[l9V9¾JWBV]¾JWBV�Ål9¾ZT6W
n9NQW�¡9NQg[R9WBYª«JWBY�AÃWBV9n9WxT6Wi¼vV=T6WBY���XZPBW u HbXZY£T6W]V9NQPSR=T1I
�¬UQgzr#PSR9V9NKT[T6g£T6WBUQUQWÃ{�AjNQg[PSR9WBV­rCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`]l9V9n.hjWBPSR9V9WBY AjNQY[nsn;XZR9WBY�WBNQV9W ��X3T6WBV9WBY¤u
��XZg[g[l9V9¾Jg[`3XZY£T6Wbn9WBYO  NQY[w­X � .1$'&  �?%.1; �5?�(�$'0:G-3
4�?6$<(Ã«JWBY�AÃWBV9n9WxT1I��_NQWGHbXZY£T6W�w@NKTªn9WBYOÂÃW u
{BWBNQPSR9VCl9V9¾19�� ,�� ��7X,���� M<¡�WBg[NKT6{xT¬«#NQWBY¬n9NQ¾JNKTSXZUQWb¯zNQV#u�W3�¬l9g[¾=XZ¡�WB^�kJY£T6g¬w@NKTOWBNQV9WBY_ÂÃY[WBNKT6W
«JkJV�L[W¬ÀiÂÃNKT1IC�_NQWOy kJY£T6gÃ`�ÅkJV9V9WBV�{Bl­{�AÃWBN H>t]ÂÃNKT�¡9Y[WBNKT6WBV­k#n9WBY�{Bl­WBNQV9WBYÃc=d]ÂÃNKT�¡9Y[WBNKT6WBV
o�Y[l9^9^�W�{Bl9g6XZw@w@WBV9¾JW���XZpZTYAÃWBY[n9WBV5I
�_NQWbrCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`�UQNQW��"WBY£Tªn9NQW�HbXZw@WBY6XZn;X3T6WBV�w@NKTªWBNQV9WBYª�¬lDÄ ÅkJg[l9V9¾.«JkJV À.ÂÃNKT1I/	Ow
{�AÃWBN�HbXZw@WBY6XZg�^;XZY6XZUQUQWBU_XZl9g[UQWBg[WBV {Bl�`�ÅkJV9V9WBVDCjg[NQV9n�{�AÃWBNiy kJY£T6gmn9WBYm¼�WJ\Ou HbXZY£T6W�{Bl
WBNQV9WBYO¯zNQV9¾=XZ¡�WB¾JY[l9^9^�Wb{Bl9g6XZw@w@WBV9¾JW���XZpZT1I��³kJV n9WBVm«JWBY[¡9UQWBNQ¡�WBV9n9WBV�y kJY£T6gONQg£TjWBNQV9WBYOXZUQg
¯zNQV9¾=XZ¡�W u)l9V9n­WBNQV9WBY³XZUQgz�¬l9g[¾=XZ¡�WB^�kJY£T�`ZkJV'$;¾Jl9Y[NQWBY£T1I#r#NQWªn9NQWBV9WBV@{Bl9Y Å	O¡�WBY£T6Y6XZ¾Jl9V9¾b«JkJV
rCT6WBl9WBY[g[NQ¾JV;XZUQWBV�{�AjNQg[PSR9WBV�hjWBPSR9V9WBYOl9V9n�rCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`FI
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�¬¡9¡9NQUQn9l9V9¾ ¨ Ie°m{BWBNQ¾ZTsn;XZg D�WBNKT[«JWBY[R;XZUKT6WBV¹WBNQV9WBgs¯zNQV9UQWBg[WB{x¢#`CUQl9g�n9WBY���X3T6WBV9WBY���XZg[g[l9V9¾Jg¤u
`3XZY£T6WZI/�
NQWB¾JWBV���X3T6WBV�{Bl9w �¬l9g[UQWBg[WBVm¡�WBY[WBNKTUCDg[WxT6{xTjn9NQWbrCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`­WBNQV��¬V��"kJY[n9W u
Y[l9V9¾Jg[g[NQ¾JV;XZU E�hO¯8�GF IF�_NQWBg[WBgOr#NQ¾JV;XZU�«JWBY6XZV9U�XZg[g£TOn9NQWGHbXZY£T6W1C9n9WBV ��X3T6WBV=T6Y6XZV9g��"WBYª«JkJY[{Bl#u
V9WBR9w@WBV5IF�_NQW�HbXZY£T6Wb¡�WBg£T'ÅX3T6NQ¾ZTjn9WBVmWBY��"kJUQ¾JY[WBNQPSR9WBVPM Y6XZV9g��"WBYjw@NKTªn9WBw r#NQ¾JV;XZU5� �XH�I
�_NQWBg[WBg MªNQw@NQV9¾¬l9V=T6WBY[g[PSR9WBNQn9WxTÃg[NQPSRIL[WBn9k#PSR.«JkJVIL[WBV9WBw�n9WBYz¡9NQg[R9WBY�«JWBY�AÃWBV9n9WxT6WBV HbXZY£T6WZI
�_WBg[R;XZUQ¡TAjl9Y[n9W�n9NQW­{Bl9¾JWBR)ÅkJY[NQ¾JW­¼vV=T6WBY���XZPBW u¤¯zUQWB`=T6Y[kJV9NQ`?V9WBl¹`ZkJV9{BNQ^9NQWBY£TPE"g[NQWBR9W��¬¡9¡9NQU u
n9l9V9¾ ¨ I t F I���XZg¬NQV=T6WBY[V9W�r#NQ¾JV;XZU W3¼¤Â  �n9WBY�rCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`mw@WBUQn9WxT¬n9NQWiÂÃWBY[WBNKT6g[PSR;X��%T
� Ål9YªWBNQV9WBVm�¬l9g[UQWBg[WB{x¢#`CUQl9gBI��_NQWBg[WBgYAjNQY[nmw@NKT[T6WBUQgÃWBNQV9WBg¬  UQNQ^#u¤  UQkJ^9g�g£¢#V9PSR9Y[kJV�{Bl9w M XZ`=T
Mjc.XZV�n9NQW]r#PSR9V9NKT[T6g£T6WBUQUQWBV9`3XZY£T6W AÃWBNKT6WBY[¾JWB¾JWB¡�WBV5I �
NQWB¾JWBV�`ZWBNQV9W]��X3T6WBV�«JkJY:C/AjNQY[n�n9NQWBg[WBY
�³kJY[¾=XZV9¾_n9l9Y[PSR@n;XZg8WZ¯�½ y MÃ� r#NQ¾JV;XZUDn9WBg³  ¼¤  \ l9V=T6WBY[n9YZÅl9PS`=T1IC�¬V9n9WBY[WBV���XZUQUQg �Cl9NKT[T6NQWBY£T
n9NQWKHbXZY£T6Wsn9WBV?¯zY[R;XZUKT�n9WBY���X3T6WBV�w@NKT_n9WBw W3� �XH r#NQ¾JV;XZU C6AÃkJY6XZl��Ãn;XZg�hO¯8� r#NQ¾JV;XZU
{Bl9YZÅl9PS`C¾JWBg[WxT6{xTIAjNQY[nml9V9nmn9WBYY�³kJY[¾=XZV9¾s«JkJV V9WBl9WBw�g£TSXZY£T6WBVm`3XZV9V5I

~ 7;/@�º!C»�- 8'EF(F8'7;:�:
�_NQWÃ��XZY[g£T6WBUQUQl9V9¾On9WBY�w@NKT n9WBw�r#^�WB`=T6Y[kJw@WxT6WBYzXZl��"¾JWBV9kJw@w@WBV9WBV.r#^�WB`=T6Y[WBVKAjNQY[ni«JkJV�WBN u
V9WBw �ÃkJw@^9lDT6WBY�Ål9¡�WBY[V9kJw@w@WBV5I=��XZ{Bl Ajl9Y[n9WjWBNQV­½mWBpJ^9Y[kJ¾JY6XZw@w�WBV=T>AjNQPS`ZWBUKTUC=n;XZg³{Bl9w
WBNQV9WBV�n9NQWm�¬V9g£T6WBl9WBY[l9V9¾¹n9WBY�¯zUQWB`=T6Y[kJV9NQ` C³{Bl9w XZV9n9WBY[WBV�n9NQW ��XZY[g£T6WBUQUQl9V9¾ l9V9n��¬l9g¤u
AÃWBY£T6l9V9¾.n9WBY ¾JWBw@WBg[g[WBV9WBV r#^�WB`=T6Y[WBV�WBY[w�ÅkJ¾JUQNQPSR=T1IDo�WBg[PSR9Y[NQWB¡�WBV Ajl9Y[n9W�n;XZgªyzY[kJ¾JY6XZw@w
w@NKTXQONQU=�"WOn9WBg �³u¤¯zV=T>AjNQPS`CUQV9¾Jg[^;XZ`ZWxT6g � .�� � &<? L  �� (�� 
 � �³n9WBYª  NQY[w­XiL¬X3T6NQkJV;XZUF¼vV9g£T6Y[l#u
w@WBV=T6gBI �_NQWBg[WBgi¯zV=T>AjNQPS`CUQl9V9¾Jg[^;XZ`ZWxT.g£T6WBUQUKTil9wR��XZV9¾JY[WBNQPSR9W­ ;l9V9`=T6NQkJV9g[¡9NQ¡9UQNQkZT6R9WB`ZWBV {Bl9Y
�¬V9g£T6WBl9WBY[WBl9V9¾�n9WBY_��X3T6WBV9WBY���XZg[g[l9V9¾Jg[`3XZY£T6Ws{Bl9Y��³WBY�� Ål9¾Jl9V9¾9I;©<WBNKT6WBY[R9NQV WBY[U�XZl9¡DT¬WBg_XZl��
WBNQV���XZPSR9W]©<WBNQg[W]n9NQWi¯zV=T>AjNQPS`CUQl9V9¾�WBNQV9WBY¬ÂÃWBVClDT6{BWBY[kJ¡�WBY£Ä ÅXZPSR9WK� Ål9YOn;XZg_ÂÃWxT6Y[NQWB¡9g[g£¢#g£T6WBw
� &<? L  �� (����ZI
��XZgO½mWBpJ^9Y[kJ¾JY6XZw@w WBY�� Ål9UQUKTªNQw ¯zNQV9{BWBUQV9WBVmn9NQW �"kJUQ¾JWBV9n9WBVm ;l9V9`=T6NQkJV9WBV5�

� ¼vV9NKT6N�XZUQNQg[NQWBY[l9V9¾ l9V9n rCT6WBl9WBY[l9V9¾�n9WBY@��X3T6WBV9WBY���XZg[g[l9V9¾Jg[`3XZY£T6W l9V9n�n9WBY�HbXZw@WBY6X'u
WBUQWB`=T6Y[kJV9NQ`FI

� rCT6WBl9WBY[l9V9¾@n9WBg¬¯zNQV9UQWBg[WB^9Y[kJ{BWBg[g[WBg¬n9WBY�HbXZw@WBY6XZn;X3T6WBV5I
� M Y[NQ¾J¾JWBY[l9V9¾]n9WBYBHbXZw@WBY6XZWBUQWB`=T6Y[kJV9NQ`in9l9Y[PSR�WBNQV9WBV@«JkJw ½mWBpJ^9Y[kJ¾JY6XZw@w�¾JWBV9WBY[NQWBY¤u
T6WBV�r#k1�%T>A XZY[W u>M Y[NQ¾J¾JWBYBI

� o�Y6XZ^9R9NQg[PSR9W���XZY[g£T6WBUQUQl9V9¾/C�r#^�WBNQPSR9WBY[l9V9¾�l9V9n?�¬l9g[n9Y[l9PS`�n9WBY_¾JWBw@WBg[g[WBV9WBV<r#^�WB`Ju
T6Y[WBV5I

� ÂÃWBY[WBPSR9VCl9V9¾ n9WBY�©<WBUQUQWBV9UvÅXZV9¾JW�w@NKT QONQU=�"W�n9WBY�«JkJw ©�X1«JWBw@WxT6WBY ¾JWBw@WBg[g[WBV9WBV
r#^�WB`=T6Y[WBV5I

� ÂÃWBY[WBPSR9VCl9V9¾­l9V9nm�¬V9{BWBNQ¾JW�«JkJV ¾JWBw@NKT[T6WBUKT6WBV�r#^�WB`=T6Y[WBV5I
�_NQW��¬UQ¾JkJY[NKT6R9w@WBV {Bl9Y­�¬V9g£T6WBl9WBY[l9V9¾¹n9WBY@Q¬XZY[n�A XZY[W WBY[¾JWB¡�WBV g[NQPSR XZl9g­n9WBY­NQw «JkJY¤u
R9WBY[¾JWBR9WBV9n9WBV��¬¡9g[PSR9V9NKT[T¬n;XZY[¾JWBg£T6WBUQUKT6WBV �¬Y[¡�WBNKT6g�AÃWBNQg[Win9WBY¬��X3T6WBV9WBY���XZg[g[l9V9¾Jg[`3XZY£T6Wil9V9n
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Interface Takterzeugung

REQ/IBF/ACK

�.-�- ����� & �)( § /���1 r#PSR;XZUKT6¡9NQUQn�{Bl9w y �³uv¼vV=T6WBY���XZPBWZI9© NQY[n�«JkJV�n9WBYOr#PSR9V9NKT[T6g£T6WBUQUQWBV#u
`3XZY£T6W@E"¼vV=T6WBY���XZPBW�Fjn;XZg�r#NQ¾JV;XZU W3¼¤Â  �XZl�� �
k�A�¾JWBg[WxT6{xTUC AÃWBY[n9WBV�w@NKTjn9WBYOV)ÅXZPSR9g£T6WBV
g£T6WBNQ¾JWBV9n9WBV�  U�XZV9`ZW�n9WBgmrC¢#g£T6WBwiTSXZ`=T6WBg Mjc�n9NQW?r#NQ¾JV;XZUQW�hO¯8�¿l9V9n�WZh�XZV n9WBV
�¬l9g[¾FÅXZV9¾JWBV.n9WBg³  UQNQ^#u¤  UQkJ^
E � l9V9n ��F XZV9¾JWBUQWB¾ZT1I WZh g£T6WBUQUKT�n9NQWªLOlDT6{Bn;X3T6WBV@XZVsn9WBV
��X3T6WBV9UQWBNKT6l9V9¾JWBV n9WBg�  ¼¤  \�{Bl9Y��³WBY�� Ål9¾Jl9V9¾9I�hO¯8��g£TSXZY£T6WxT_n9WBV�¯zNQV9UQWBg[{x¢#`CUQl9g_n9WBY
r#PSR9V9NKT[T6g£T6WBUQUQWBV9`3XZY£T6WZI�r#NQV9n<n9NQW���X3T6WBV «JkJV�n9WBY HbXZY£T6W@WBNQV9¾JWBUQWBg[WBVTAÃkJY[n9WBVDC g[WxT6{xT
n9NQWBg[W�n;XZg@r#NQ¾JV;XZU W3� �XH�Iz��XZn9l9Y[PSR AjNQY[n¹n;XZg@  �
¼¤y u¤  � \�y�{Bl9YZÅl9PS`C¾JWBg[WxT6{xT�l9V9n
w@NKT¬n9WBY_V)ÅXZPSR9g£T6WBV?g£T6WBNQ¾JWBV9n9WBV   U�XZV9`ZW]«JkJV
Mjc�¡�WB¾JNQV9V=T_n9WBY D�¢#`CUQl9g¬«JkJV�V9WBl9WBwmI
¼vg£Tbn9WBYbr#^�WBNQPSR9WBY�n9WBgb  ¼¤  \®UQWBWBY:C%AjNQY[n�n;XZg]r#NQ¾JV;XZU WZ¯�½ y MÃ� ¾JWBg[WxT6{xTUC AÃk#n9l9Y[PSR
n9NQW@r#NQ¾JV;XZUQWBY[{BWBl9¾Jl9V9¾mXZw�  �
¼¤y u¤  � \�y ¾JWBg[^�WBY[Y£T�AjNQY[n5I)r#NQV9n XZUQUQW HbXZw@WBY6XZn;X3T6WBV
WBNQV9¾JWBUQWBg[WBVDC/AjNQY[n�W3¼¤Â  �AjNQWBn9WBYOXZl�� QONQ¾JR�¾JWBg[WxT6{xT1I
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n9WBY rCT6WBl9WBY[WBUQWB`=T6Y[kJV9NQ`FID�_NQWjWBNQV9¾JWBg[WxT6{xT6W_yzY[kJ¾JY6XZw@w@NQWBY[l9w@¾JWB¡9l9V9¾�WBY[U�XZl9¡DTÃn9NQWjWBNQV���XZPSR9W
¼vw@^9UQWBw@WBV=T6NQWBY[l9V9¾¬n9WBY��¬UQ¾JkJY[NKT6R9w@WBV5I3�_NQWÃY[WBNQV9W ��X3T6WBV9WBY���XZg[g[l9V9¾Jg[Y6X3T6Wªn9WBg³yzY[kJ¾JY6XZw@w@g
UQNQWB¾ZTª¡�WBN5w­X �DNQw­XZU
°Z± QO{3I
 ¬Ål9Y³n9NQW¬ÂÃWBY[WBPSR9VCl9V9¾�n9WBY³©<WBUQUQWBV9UvÅXZV9¾JWYAÃWBY[n9WBV��¬UQ¾JkJY[NKT6R9w@WBV.{Bl9YÃ¯zY[`ZWBV9VCl9V9¾�n9WBYÃWBNQV#u
{BWBUQV9WBV�y W1XZ`CgÃl9V9n­{Bl9Y³¼vn9WBV=T6N $;{BNQWBY[l9V9¾]«JkJV�hjW��"WBV9{ u�l9V9n�r#NQ¾JV;XZUQ^�W1XZ`Cgz¡�WBV)ÅkZT6NQ¾ZT1I QONQWBY¤u
{BlPAjl9Y[n9WBV n9NQW�WBV9g[^9Y[WBPSR9WBV9n9WBV��¬UQ¾JkJY[NKT6R9w@WBV�XZl9gjn9WBYj�¬Y[¡�WBNKTª«JkJV �zI6Q¬XZV9`ZW@� Q¬XZV;�=°N�
WBNQV9¾JWBg[WxT6{xTOl9V9nmV9WBl NQw@^9UQWBw@WBV=T6NQWBY£T1I
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WBY[w@NKT[T6WBUKT6WBVmy kJg[NKT6NQkJV9WBVmn9WBY¬hjW��"WBY[WBV9{BkJY[n9VCl9V9¾JWBV�n9WBg QOW1LOW u �)XZg[WBY¬XZV9¾JWB{BWBNQ¾ZT1IP� $�� � �¡�WB{BNQWBR=T g[NQPSRsXZl��9n9NQW8�
NKT[T6Y[k�A u£\_Y[n9VCl9V9¾9I�� $�� ��� l9V9n � $�� ��� XZl��9n9NQW³V)ÅXZPSR9g£T V9NQWBn9Y[NQ¾JWBY[WBV\_Y[n9VCl9V9¾JWBV5I��_NQW_�¬V9¾=XZ¡�WbWBY��"kJUQ¾ZTªNQVmyzN �DWBU u¤LOl9w@w@WBY[V5I
¼vV n9WBwÆ ;WBUQn'@�. � � ��� �"!%$+�,$���4 AÃWBY[n9WBV�n9NQW�«JkJwÆ½mWBpJ^9Y[kJ¾JY6XZw@w�WBY[Y[WBPSR9V9WxT6WBV o�WBY>ÅX3T6W u
^;XZY6XZw@WxT6WBY]XZV9¾JWB{BWBNQ¾ZT1I
¼vw¿ ;WBUQn 	 $���� �c. C $ < AjNQY[n n9WBYiLOl9UQUQ^9l9V9`=T]n9WBY � � �Ou�D�WBNQUQW�XZV#u
¾JWB¾JWB¡�WBVDC AjNQW.WBYig[NQPSR�XZl9g]n9WBV�¾JWBw@WBg[g[WBV9WBV hjW��"WBY[WBV9{B^�W1XZ`CgsWBY[Y[WBPSR9V9WxT1I ¼vV<n9WBwÆ ;WBUQn
� . 4,��� 0 � $ AjNQY[n?n9WBYb¡�WBY[WBPSR9V9WxT6W­�¬¡9g£TSXZV9n {�AjNQg[PSR9WBV�QOkJR9UQg[^9NQWB¾JWBU�l9V9n � � �Ou�D�WBNQUQW�XZV#u¾JWB¾JWB¡�WBV5I��_WBY�WBNQ¾JWBV=T6UQNQPSR�«JkJw ½mWBpJ^9Y[kJ¾JY6XZw@w WBY[w@NKT[T6WBUKT6W�  NKT6^;XZY6XZw@WxT6WBY,4 c � E�yzN u
�DWBUQR)ÅkJR9W�WZÂÃY[WBV9V AÃWBNKT6W�F AjNQY[n�V9NQPSR=T�XZV9¾JWB¾JWB¡�WBV5I��_WBV XZV9¾JWB¾JWB¡�WBV9WBV�©<WBY£T�WBY[R)ÅXZUKTiw­XZV
XZl9g n9WBw   NKT6^;XZY6XZw@WxT6WBY:C AÃWBV9V � Ål9YÃn9NQW�yzN �DWBUQR)ÅkJR9W_n9WBYB�"WBg£T6W¬©<WBY£TO¦ @ w XZV9¾JWBV9kJw@w@WBV
AjNQY[n5IZ¯zg Ajl9Y[n9WjXZl��Fn9NQWÃ�¬V9¾=XZ¡�W n9WBgz¾JWBV;XZl9WBV.  NKT£u¤y XZY6XZw@WxT6WBY[g)«JWBY[{BNQPSR=T6WxTUCJn;X_n9WBY��¬¡#u
g£TSXZV9n9g�AÃWBY£T¬WBNQV9WBV XZV9g[PSR;XZl9UQNQPSR9WBY[WBVm©<WBY£TOn;XZY[g£T6WBUQUKT1I;¯zNQV9W��¬¡9g[PSR)ÅX3T6{Bl9V9¾�n9WBYI�_l;XZUQNKT'ÅX3T
n9WBYI�Zl9g£TSXZ¾JWbNQg£Tjn;XZw@NKTªWBNQV���XZPSR9WBYj{BlmWBY[R;XZUKT6WBV5I
�_NQW_LOl9UQUQNQV9NQWjn9WBgOr#^�WB`=T6Y[l9w@gXAjNQY[n�NQw  ;WBUQn 	 $���� � $+(*$ <CXZV9¾JWB{BWBNQ¾ZT1I;r#NQW¬¡�WBY[WBPSR9V9WxTOg[NQPSR
XZl9g�n9WBw�XZY[NKT6R9w@WxT6NQg[PSR9WBV�½mNKT[T6WBU_n9WBYm¼vV=T6WBV9g[NKT'ÅX3T6g�AÃWBY£T6W Ål9¡�WBY XZUQUQW�yzN �DWBU Iª�_NQW ½mNQV#u
n9WBg£T6R)ÅkJR9W¬WBNQV9WBgÃ½ X �DNQwsl9w@g:C=n;XZw@NKT³WBg³«JkJw ½mWBpJ^9Y[kJ¾JY6XZw@w®XZUQg³g[kJUQPSR9WBg�WBY[`3XZV9V=T8AjNQY[nDC
AjNQY[n.NQw� ;WBUQn � $�� ��� $ . � 
)� XZV9¾JWB¾JWB¡�WBV5IC��XZg³yzY[kJ¾JY6XZw@w�WBY[Y[WBPSR9V9WxT n9NQWBg[WBV.©<WBY£T�n9l9Y[PSR
�¬n9n9NKT6NQkJV�n9WBYOrCTSXZV9n;XZY[n;XZ¡ AÃWBNQPSRCl9V9¾­n9WBgj¼vV=T6WBV9g[NKT'ÅX3T6g[w@NKT[T6WBUQg {Bl�n9WBw�½mNKT[T6WBU=AÃWBY£T1I;��X'u
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¡�WBN AjNQY[n�n9NQW�rCTSXZV9n;XZY[n;XZ¡ AÃWBNQPSRCl9V9¾mV9k#PSR�w@NKT_WBNQV9WBw� FXZ`=T6kJY¬wsl9UKT6NQ^9UQNQ{BNQWBY£TUC9n9WBY�Ål9¡�WBY
n9WBV r#PSR9NQWB¡�WBY[WB¾JUQWBYªl9V=T6WBY[R;XZUQ¡�n9WBYª�¬V9{BWBNQ¾JW�WBNQV9¾JWBg£T6WBUQUKTBAÃWBY[n9WBV `3XZV9V5I9�_WBY ©<WBY£Tj`3XZV9V
{�AjNQg[PSR9WBV�±bl9V9n�dZ±�«ZXZY[Y[NQWBY£T AÃWBY[n9WBV5I �³kJY[WBNQV9¾JWBg£T6WBUQUKT³NQg£T�n9WBY³©<WBY£TOH>±DIC¯zNQV9W Å�¬V9n9WBY[l9V9¾
NQg£T­V9kZT>AÃWBV9n9NQ¾/C8��XZUQUQg@n9NQWm¼vV=T6WBV9g[NKT'ÅX3T�WBNQV9NQ¾JWBY�½ X �DNQw­X {Bl ¾JWBY[NQV9¾<NQg£T�l9V9n�g[NQW l9V=T6WBY¤u
R;XZUQ¡<n9WBg.r#PSR AÃWBUQU=AÃWBY£T6WBg�UQNQWB¾JWBV5I �_WBYs FXZ`=T6kJY]g[kJUQUKT6W@n;XZV9V�g[kJU�XZV9¾JW­NQV�¯zNQV9WBY[g[PSR9Y[NKT[T6WBV
«JWBY[Y[NQV9¾JWBY£T AÃWBY[n9WBVDCF¡9NQgªn9NQW]½ X �DNQw­X.XZUQUQW_`ZkJY[Y[WB`=TOWBY[`3XZV9V=T�AÃWBY[n9WBV5I
�_NQW_\_Y[n9VCl9V9¾/CDNQV�n9WBY n9WBYXM WBg£T6g£T6Y6XZR9U
XZl��)n9NQW HbXZw@WBY6XbT6Y[NWC�TUC AjNQY[n�NQV­n9WBw  ;WBUQn 6 � 2 $��
XZV9¾JWB{BWBNQ¾ZT1I M Y[NWC�TÃVCl9YÃWBNQV9W�\_Y[n9VCl9V9¾sn9WBgBM WBg£T6g[Y6XZR9UQg n9NQWIHbXZw@WBY6X�C AjNQY[n­n9WBYÃNQV­n9NQWBg[WBw
 ;WBUQn¹XZV9¾JWB{BWBNQ¾ZT6W@©<WBY£T.XZUQg�r#PSR)ÅX3T6{�AÃWBY£TR� Ål9Yin9NQW�ÂÃWBY[WBPSR9VCl9V9¾ n9WBYi©<WBUQUQWBV9UvÅXZV9¾JW­XZV9¾JW u
V9kJw@w@WBV5I  ¬Ål9R9Y£T.n9NQWBgs{Bl WBNQV9WBwÁk C�WBV9g[NQPSR=T6UQNQPSRS��XZUQg[PSR9WBV ¯zY[¾JWB¡9V9NQg[g:Cz`3XZV9V¹n9WBYs©<WBY£T
w­XZVCl9WBUQU5WBNQV9¾JWBg£T6WBUQUKTXAÃWBY[n9WBV5I
�_NQW¬�¬l9g�A XZR9U
n9WBgOo�NKT[T6WBY[gÃWBY��"kJUQ¾ZTsÅl9¡�WBYªn9WBV r#PSR9NQWB¡�WBg[PSR;XZUKT6WBY � ���ND���� ��I;o�NKT[T6WBY¬H�¡�W u
{BNQWBR=T]g[NQPSR<XZl�� n;XZgio�NKT[T6WBY�w@NKT]¦Z�J±J±J±mrCT6Y[NQPSR9WBV ^9Y[k�½mWxT6WBY:C o�NKT[T6WBYbd�XZl�� n;XZgio�NKT[T6WBY
w@NKT�cDH>tJ±J±�rCT6Y[NQPSR9WBV ^9Y[k ½mWxT6WBYBI)�_NQW@rCT6Y[NQPSR9{1XZR9U AjNQY[n XZV9¾JWB{BWBNQ¾ZTbNQV�n9WBw¿ ;WBUQn � ���	���
(*$S4 IC© NQY[n@WBNQV9W HbXZUQNQ¡9Y[NQWBY[l9V9¾�n9WBgÃ©�X1«JWBw@WxT6WBY[g n9l9Y[PSR9¾JW�� Ål9R9Y£TUC#`3XZV9V�n9NQW_rCT6Y[NQPSR9{1XZR9UFg[k
XZV9¾JWB^;XZpZT AÃWBY[n9WBVDC#n;XZp]n9NQWjXZV9¾JWB{BWBNQ¾ZT6Wj©<WBUQUQWBV9UvÅXZV9¾JW w@NKT³n9WBw®WBY�A XZY£T6WxT6WBV@©<WBY£TiÅl9¡�WBY¤u
WBNQV9g£T6NQw@wiT1I#�_WBY WBNQV9¾JWBg£T6WBUQUKTÃ©<WBY£TXAjNQY[n�¾JWBg[^�WBNQPSR9WBY£TUC9¡9NQg n;XZgO½mWBpJ^9Y[kJ¾JY6XZw@w ¡�WBWBV9n9WxT
AjNQY[n5I
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T6Y[NKT[T)NQV]n9WBY hjkJlDT6NQV9W³{Bl9Y
¼vn9WBV=T6N $;{BNQWBY[l9V9¾�n9WBYªWBY[w@NKT[T6WBUKT6WBV�½ X �DNQw­XsXZl��¤I9 ¬Ål9Yjo�NKT[T6WBY¬H�WBY�A XZY£T6WxTjn9NQW_hjkJl#u
T6NQV9W¹w@NQV9n9WBg£T6WBV9g?{�AÃWBN C � Ål9Y o�NKT[T6WBY?d�w@NQV9n9WBg£T6WBV9g?n9Y[WBN@½ X �DNQw­XDI_¼vg£T NQVºn9WBY
o�Y6XZ^9R9NQ`Juv�¬V9{BWBNQ¾JWin9NQW�¾JW��"kJY[n9WBY£T6W��¬V9{1XZR9Uzy W1XZ`Cgb{Bl?g[WBR9WBVDC)NQg£T_«JWBY[wslDT6UQNQPSR�n9WBY
r#PSR AÃWBUQU=AÃWBY£TB� Ål9Y�n9NQW_½ X �DNQw­X'u¤¯zY[`ZWBV9VCl9V9¾s{Bl­R9k#PSR�WBNQV9¾JWBg£T6WBUQUKT1IC�_WBY³©<WBY£TÃg[kJUQUKT6W
n;XZV9Vmg[k�AÃWBNKTj«JWBY[NQV9¾JWBY£T AÃWBY[n9WBVDCF¡9NQgªn9NQWb ;WBR9UQWBY[w@WBUQn9l9V9¾.V9NQPSR=Tjw@WBR9YjWBY[g[PSR9WBNQV=T1I
 ¬Ål9R9Y£Tmn9NQWBg�{Bl�`ZWBNQV9WBYmÂÃWBR9WB¡9l9V9¾�n9WBg  ;WBR9UQWBY[g:Cªg[kJUQUKT6W Ål9¡�WBY[^9YZÅl��%T AÃWBY[n9WBVDCOkJ¡
n;XZg�Y[NQPSR=T6NQ¾JW.o�NKT[T6WBY_WBNQV9¾JWBg£T6WBUQUKTIAjl9Y[n9WZI o�WB¾JWB¡�WBV9WBV���XZUQUQg_g[kJUQUKT6Win9NQW.¯zNQV9g£T6WBUQUQl9V9¾
WBV=T6g[^9Y[WBPSR9WBV9n�¾JW=ÅXZV9n9WBY£T AÃWBY[n9WBV5I
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�)XZ¾JW1C9XZl9g n9WBV�WBY[w@NKT[T6WBUKT6WBV�½ X �DNQw­Xin9NQW_hjW��"WBV9{Bw­X �DNQw­Xi{Bl�¡�WBg£T6NQw@w@WBV5I�	OY[g6X'u
PSR9WÃNQg£T V9kJY[w­XZUQWBY�AÃWBNQg[W1C>n;XZp¬n;XZg�r#^�WB`=T6Y[l9w�n9WBg�hjW��"WBY[WBV9{BU�XZg[WBY[g ¾=XZY V9NQPSR=T ¾JWBw@WBg¤u
g[WBV AjNQY[n5I5�_NQWBg¬`3XZV9V�Y[WBU�X3T6NK«�WBNQV���XZPSR�n9l9Y[PSR?ÂÃWxT6Y6XZPSR=T6WBV n9WBYbo�Y6XZ^9R9NQ`Juv�¬V9{BWBNQ¾JW
Ål9¡�WBY[^9YZÅl��%T AÃWBY[n9WBV5I��_NQW­hjW��"WBY[WBV9{BWBV¹g[NQV9n<w@WBNQg£T6WBV9g]WBNQV���XZPSR�{Bl<WBY[`ZWBV9V9WBV5I�D�l9Y
ÂÃWBR9WB¡9l9V9¾mn9WBgi ;WBR9UQWBY[g�g[kJUQUKT6W�n9NQW��Zl9g£TSXZ¾JW.n9WBg]hjW��"WBY[WBV9{BU�XZg[WBY[gmÅl9¡�WBY[^9YZÅl��%TGAÃWBY¤u
n9WBV5I
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¼vV�g[WBUKT6WBV9WBV  ªÅXZUQUQWBV�`3XZV9V�n9NQWBg[WBYj ;WBR9UQWBYªXZl9PSRmn9NQW� ;kJUQ¾JW¬WBNQV9WBYª{BlD«JkJYj¾JWBw­XZPSR=T6WBV
 ;WBR9UQNQn9WBV=T6N $;`3X3T6NQkJV<n9WBY@hjW��"WBY[WBV9{Bw­X �DNQw­X�g[WBNQV5I³o�Y[l9V9n9U�XZ¾JW@� Ål9Y�n9NQW�¼vn9WBV=T6N $;`3X'u
T6NQkJV¹NQg£T.n9WBY�¡�WBNªn9WBY.UQWxT6{xT6WBV�½mWBg[g[l9V9¾<WBY[w@NKT[T6WBUKT6W�  NKT6^;XZY6XZw@WxT6WBY)4 c � I ©<l9Y[n9W
n9NQWBg[WBYª{BlD«JkJY ��XZUQg[PSR�¡�WBY[WBPSR9V9WxTUCFWBY[¾JWB¡�WBVmg[NQPSRmn;XZY6XZl9gX��XZUQg[PSR9W]¯zY�A XZY£T6l9V9¾Jg�AÃWBY£T6W
� Ål9Y¬n9NQW�y kJg[NKT6NQkJV9WBV�n9WBY�hjW��"WBY[WBV9{Bw­X �DNQw­XDI QONQWBY[{Bl�g[kJUQUKT6W]n9NQWs�¬V9{BWBNQ¾JW � . 4,��� 0 � $`ZkJV=T6Y[kJUQUQNQWBY£TXAÃWBY[n9WBV5IF©<WBNQPSR=TOn9WBY¬XZV9¾JWB{BWBNQ¾ZT6W�©<WBY£TOn9WBlDT6UQNQPSR�«JkJV n9WBw ©<WBY£T¬cJ±
XZ¡DC=NQg£T�n9NQW 	OY[g6XZPSR9W�� Ål9Y³n9WBV� ;WBR9UQWBY³R9NQWBY[NQV.{Bl­g[l9PSR9WBV5I��
WBNQn9WBY³UvÅXZpZT³g[NQPSR@n9WBYÃ ;WBR#u
UQWBY]¡9NQg[R9WBYsVCl9Yin9l9Y[PSR WBNQV9WBV¹LOWBl9g£TSXZY£T�n9WBg.½mWBpJ^9Y[kJ¾JY6XZw@w@g]¡�WBR9WB¡�WBVDC�n;X WBNQV9W
½�ÅkJ¾JUQNQPSR9`ZWBNKTUCzn9NQW o�WBY>ÅX3T6WB^;XZY6XZw@WxT6WBY­XZl��_n9NQWm�¬l9g[¾=XZV9¾Jg�AÃWBY£T6W�{Bl9YZÅl9PS`C{Bl9g[WxT6{BWBVDC
¡9NQg[R9WBYªV9NQPSR=TONQw@^9UQWBw@WBV=T6NQWBY£TBAjl9Y[n9WZI
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w@WBR9Y³XZUQgÃ° ��«JkJw®{Bl9UQWxT6{xT�¡�WBY[WBPSR9V9WxT6WBV­©<WBY£T XZ¡ AÃWBNQPSR=T1I#�_WBY� ;WBR9UQWBY³NQg£T³n9NQWO ;kJU u
¾JW�WBNQV9WBY �"WBR9UQWBY[R;X��%T6WBVZD�l9kJY[n9VCl9V9¾�n9WBY�hjW��"WBY[WBV9{Bw­X �DNQw­XDI �_NQWBg[WBYs ;WBR9UQWBYs`3XZV9V
XZl��%T6Y[WxT6WBVDC�AÃWBV9V.g[NQPSR�WBNQV.½ X �DNQwsl9w�n9WBg M WBg£T6g£T6Y6XZR9UQg�{Bl�n9NQPSR=TzV9WB¡�WBV�WBNQV9WBw�hjW u
�"WBY[WBV9{Bw­X �DNQwsl9w ¡�W�$;V9n9WxT1I���XZg¬½mWBpJ^9Y[kJ¾JY6XZw@w `3XZV9Vmn9NQW]½ X �DNQw­X�n;XZV9VmV9NQPSR=T
XZlDÄ ÅkJg[WBV l9V9n WBY[WBPSR9V9WxT­WBNQV9W ��XZUQg[PSR9Wmy kJg[NKT6NQkJV5I�¯zNQV9Wm½�ÅkJ¾JUQNQPSR9`ZWBNKTUC�n9WBV� ;WBR9UQWBY
{Bl ¡�WBR9WB¡�WBVDC�NQg£T¬V9NQPSR=TO«JkJY[R;XZV9n9WBV5I5 ¬Ål9YOn9NQW]¡�WxT6Y[k C�WBV9W]©<WBUQUQWBV9UvÅXZV9¾JW�`3XZV9V�WBNQV9W
½mWBg[g[l9V9¾­V9NQPSR=TOn9l9Y[PSR9¾JW�� Ål9R9Y£T�AÃWBY[n9WBV5I
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