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I9D.QHY SODaFHGJSRDXIJN ^YCM QHG��M�DXS]D#F$K�NOW�Y#GLQ�TK#qH�CFVDXM�W�G � � YCFdS:Yh@ K�G[SOD W�NOQ�UVN:M�ILN9^YCM W�G SOYCQ DXK�UVYr:.DXS:YCFHGJQ\��FHN:M�ILN���DXSOGJQ W�G S:YCQ\��GJM�YCF$GLQdGLQNOMJ�[GLW�NRD.UVD#R

)eM�Dx:CGn�!V�D.SOSRD.W�YCQ]S:YCQv:.DXSOYCF$GLQ �L& ��Q$G%��FHY ILGJW�G
D.SgI�^DXS:ILK�S:Y W�G,SRDXQPD ����S:N:UVK�W�GLQv��SRDXM\UVGLDXM�W�YSRDTQ$N[�CK�N:GLM\UVGdGJILK�D.ILN ^YXM���D.UVF$NOIJNRDXS7^
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� DXFHD,W�GJUVGJF"�[NOM�D.F SOYCQ W�NOQ�UVNOM\UHYCQ Uc^GJF"�[NOM�YCQ - & ��� YCF U<DXM\UHYJ��Z�DXQ�U<DdILYXM��TK�S:UVN���SON:I9DXF�DXS�:CGLI UVYCF
* �,+ � YCFfSRD%�ED0UVFHN��]��QHGJK�W�YCN:M6:CGLF$QVD _ NOM6:CGJFHQVD!�ZYCFfSRD,N[�J@ K�NOGJFHW�D6c W�G *1- +7� W�GLM�YXU<DXW�D ILY ��Y *1- +�6o^
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T M GLQ$UHG[D ��DXF�U<DXW�YhQ$Gx��FHY �ZYCM�GTK�M ��FHY ILGJW�N[�[NOGJM\UVYM��D.FVD SRD�Y�Z�UVGJM�ILN9^YCM W�G SOYXQ :.DXSOYXFHGLQ W�G SRDD ����SON6UVK�WUq SRDXQ �>FHGLIJK�GLM�ILNRD.QbGJQ"��D.ILNRD.SOGLQdW�G[K�M IJYCM �$K�M\UHYaW�Gx�[Y W�YCQdW�G IJYCFHF$NOGLM\UHG W�GnL�M�NOW�YCQ
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Q$Y�Z�FHGbK�M�D QHK#�ZGJFIL�IJNOG R�� N:IFV�YCQ ��DXF�^D ��G UVF$YCQPQHGbY�Z�UVN:GLM�GJM#D ��DXF�UVN:F W�G S:YCQv:.DXSOYXFHGLQPW�GbILYXFHFHN:GLMc?UHGaGJM K�M IJYCM �$K�M\UHY W�GH��K�M\UVYCQ�W�GH�TK�GLQ$UHFHGJY q GLM Q$K�Q���FHY pcN[�[NOW�DXW�GLQY� IJYCM�QHN:W�GLFHDXM�W�YS�ZYXFQ$GY��DXFHDXW�Y[I9DXW�D IJY����ZYCM�GLM\UVG,W�G,ILYXFHFHN:GLM\UVG _ ��q ��c�R

) UHNOS:N[�9D.M�W�YdSRDdG	p#��DXM�QHN9^YCMEGJM�Uc^GLF"�[NOM�YCQ W�G&��Y W�YCQ W�G ILYXFHFHN:GLM\UVGN�\I9DXW�D K�M�D,W�G SRDXQ IJY����ZY.?M�GJM\UVGLQ W�G SODbIJYCFHF$NOGJM UHG ���� Y � �� ��K�GLW�G QHGJF G	p#��FHGLQHDXW�DTIJGLFHILD W�GeK�M���K�M\UVY �� `�� W�G SOD,Q$N[�CK�NOGLM\UHG��DXM�GJFVD#^
� �	� _ �� `���

� �� ` c� � _ �� `���

� �� ` c�� e ���( ) * b�� � ) _ �� `�� c������ ����� 1 3 !#" 3%$'&J5 ��� ����( 1 3 !#" 3%$') _ =JR =6i6c

W�YCM�W�G � � ) GLQ SOD D ����SON:UHK�W W�GJS+* ?X^GLQ$N[�[YW�[YcW�Y W�G IJYCFHF$NOGJM UHGMq w � ) & q w � ) ) QHYCM SRDXQIJY���� YCM�GJM\UVGLQPGJM-,UqhGLM/. W�GJS :CGLI UVYCFPW�G,YCM�W�D[W�GLSm�[YcW�Y#�*w � ) R
*�YCQ ��DXF�^D �[GJUHFHYCQ D�W�G UVGJF"�[NOM�DXF&�[GLW�NODXM\UVG
SODED ��SONOILDXILN9^YCM W�GLSy� ^G UVY W�YEW�G
GLQ�UVN��EDXIJN ^YCMaGLQ�?� GLI UVFVD.S�QHYXM[GJS�M ^KJ�[GLF$Y W�Gv�[YcW�YCQ10 � �XS:YCQ|:XGLIJUHYCFHGJQ W�G YCM�W�D _ w � ) � < e{z	2986830 � coqTSODXQ D ����S:N6?UHK�W�GLQ�ILY�����SOG��HDXQ � � ) @ K�GdW�GnL�M�GJM D
SRDbILY����ZYXM�GLM\UVG54 W�GJS �[YcW�YTW�G IJYCFHF$NOGJM UHG GLMhGJS ��K�M\UVY�� `�� Ry� GLQI��K ^GJQ W�GEGJQ$UVN��ED.F GJQ$UVYXQX��DXF�^D ��G UVF$YCQ GJM K�M�D��EDXS:SRDhW�GM��K�M\UVYCQ W�GM�TK�GJQ$UHFHGLY#QHY�Z�F$GSOD[Q$KJ�ZGJFIL�IJNOGbQHG!��K�GLW�GLM D ��F$Y p�N��ED.F SOYCQ W�NOQ�UVN:M UHYCQ Uc^GJF"�[NOM�YCQ �[GLW�NODXM\UVG%�>K�M�IJNOYCM�GJQeIJYCM\U ^6 M K�DXQGJM D �XZ�DXQ ILY����ZYXM�GLM\UVGJQ * � i +,R87�YCM6: NOGLM�G[W�GLQ$UVDXI9D.Fd@ K�G GLM SRD���D qCYCF ��DXF$UHGTW�G S:YCQ ILDXQHYCQdGJQQ$K#L�ILN:GLM\UVGbILYXM IJYCM�Q$NOW�GJFVDXFPK�M M ^KJ�[GLFHY F$GLW�K�ILNOW�Y�W�G%�[YcW�YCQ W�G,ILYCF$FHN:GLM\UVGNR
� D.FVD ILYCM�YcIJGLF�SOYCQD��DXF�^DN��G UVFHYXQg@ K�G NOW�GJM UHN�L�ILDXMbD SOYCQ �[Y W�YCQgW�G IJYCFHF$NOGLM\UHG G�pcNOQ�UVGLM\UHGLQ�GLMbK�M��K�M UHY,W�G]�TK�GJQ$UVF$GLY _ , � 29. � c W�G SOD QHK#�ZGJFIL�IJNOG ��DXQ$N�:.D#�XQ$GPILYCM�Q$NOW�GJFVDXM SODXQ S ^6 M�G9D.Q NOQ$Y���DXFHD � ^G UVF$N6?ILDXQdGLM:, q GLM:. @ K�G QHG ILF$KJ�9D.M GJM W�NOIFV�Yf��K�M UHYJRmT Q,Gn: NOW�GLM\UVG @ K�G �gDXK�M�@ K�G GLM GJS GLQI��DXILN:Y��D.FVD � ^GJUHFHNOIJY
DN�XZ�DXQ]S ^6 M�GLDXQfQHYCMf� GLF �>GLIJUVD �[GLM\UVG YXF$UVY �CYCM�DXS:GLQn� GJQ$UHY M�Y
UVN:GLM�G �ZYCF @ K�^G Y ILK�F$FHNOFGJMhGLS GJQ"��D.ILNOY F$G9DXS7RJ} Y�Z�FHG GLSOSODXQfQHGdQHN6U ^K�DXM�W�YCQ;?9E�@BADE�; YTILYCMK�$K�M\UVYCQ W�G �TK�GLQ�UVFHDXQY�cW�G\�ED.M�GLFHD@ K�G QHG
W�NOQ"� YCMJ�CD�W�G K�MW� GLNOM�G GJM<,Wq K�MW� GLNOM�G GJM<.��ZDN�XZZYXQeIJGLM\UVFHDXW�YCQ GJM _ , � 2=. � c	�
QHY�Z�F$GS:YCQT@ K�G QHG D ��S:NOILD#GLS D.S[�CYCF$N:U"��YaW�GhGLQ�UVN[��DXIJN ^YCM_GJQ"� GLIJUHFVDXS7� Y�Z�UHGLM�N:GLM�W�Y SOD D ����SON6UVK�Wsq_SRDXQIJY���� YCM�GJM\UVGLQ��>F$GLIJK�GLM�IJNRDXS:GLQ W�G I9DXW�DM�[Y W�Y GLM SODXQ W�YXQdW�NOF$GLILIJNOYCM�GLQYR }cGx��K�GJW�G W�GJQ$U<D.I9DXFdSODIJYCM6:CGLM�NOGLM�ILNRD W�G GY����SOGLDXF]W�G GJQ$UVDx�>YXF"��D
SRD!:XGLF$QHN ^YXM K�M�NOW�N���GJM�QHN:YCM�DXS
W�GJS�DXS��CYCFHN6U��[Y?>#D.UVF$N~p��GLM�IJNOS�GJM SOKJ�\D.F W�GvV�DXILGJFHSOYdQ$Y�Z�F$G K�M�D���DXSOSOD W�G;�TK�GLQ�UVFHDXQ�Z�NOW�N[�[GLM�Q$NOYCM�D.S * zrg�i +#� YCF �[YXUVN~:CYCQG�:cN:W�GLM\UHGLQ W�G G�L�ILN:GLM�IJNRD ILY�����K�UVDXILN:YCM�DXS7RJT M#SODxLJ�CK�FVD =JR 5 Q$G!�
K�GLQ�UVFVD[SRD ILYXSOY I9DXIJN ^YCM W�GbSRDXQ�TK�GLQ$UHFVDXQPGJMaILDXW�D �ZGJNOM�GN��U<DXM\UHY�GJMaGJS�GLQ"��DXILN:Y[F$G9DXS�IJY��[Y[GJMaGJSm��DXFHD � ^G UVF$NOILY#R
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T Q,M�GJILGJQVDXF$NOYJ� � YCF UVDXM\UVYJ�ZILYCM�Y ILGJF,SRD ILYXFHFHN:GLM\UVG GJM I9DXW�DhK�M�Y W�G[S:YCQ���K�M UHYCQ,W�G D �XZ YCQ�ZGJNOM�GJQYR�} N�QHG,W�GLM�YXU<D ILY ��Y �� ` b D K�MU��K�M\UVY �CGJM�^GLF$NOILY W�GJSm�ZGJNOM�GdGJM-,u�#q � , DXSgN:M�ILF$GY�[GLM\UVYGLM�GLQVD ILY����ZYXM�GLM\UVG&��DXFHD � ^GJUVF$NOILDbW�GJQHW�G GLS���K�M\UVY �� ` � � SRD,ILY����ZYXM�GLM\UVGeGLM 4 W�GeSRD,ILYCF$FHN:GLM\UVGGLM GLSm��K�M UHY �� ` b : NOGJM�G,W�DXW�D � YCFY^
� ��� _ �� ` b c� � _ �� ` b c � e � �( ) * b � � ) _ �� ` � c � � � ����� 1 3 ! " 3%$'& _ =JR =C=�c

*�YXQ ��K�M UHYCQ]W�GJM\UVFHY
W�GLS��ZGJNOM�G GLM ,hW�GYZ GLM Q$GLF GLSOGn�CNOW�YCQ W�G �>YCFI�ED,@ K�G SODbW�N:Q$UVDXM�ILNODbGJM\UVFHGW�YCQfW�G GJSOS:YCQ ILYCM�Q$GLIJK�UVN~:CYCQ]Q$G9D
K�M�N��>YCFI��GNR�� GeGJQ$UVD$�ED.M�GLFHD#� QHG ��K�GLW�G ��Y W�N~L�I9DXF _ =JR =X=�c ��DXFVDG�p���F$GLQVD.F ��� GJM#GLS�N ?X^GJQHN[�[YX��K�M UHY�W�GLSm� GLNOM�GdGLM/,#ILY ��YJ^
� ��� _ �� ` & c� � _ �� ` & c�� e � �( ) * b � � ) _ �� `�� c�� ��� ����� 1 3 ! " 3%$65 1 & 3

b 3 _ =JR =�7�c
W�YCM�W�G � ` GLQTSODaW�N:Q$UVDXM�ILNOD#G�pcN:Q$UVGJM\UVG GJM UHFHGhW�YXQX��K�M\UVYXQTILYCM�QHGLIJK�UVN~:CYCQ W�GLS;� GLN:M�G RyT Q$UVDG�p���F$GLQHN9^YCM[GLQfSRD �>YCFI�ED GJM�SOD,@ K�G GLS
D.S[�CYCF$N:U"��Y5>#D.UVF$N~px� GLM�ILNOS
D.QHKJ�[GP@ K�GeGJQ$U
^D,GLQ�UVF$K�IJUHK�FVDXW�DSRD Q$GLILK�GLM�IJNRD W�G �TK�GLQ$UHFVDXQf@ K�G QHGPSOG D ��S:NOILD#� � YCF SOY,@ K�GeDXS�QHGJF�DN��SON:I9DXW�Y�>#D.UVF$N~pX� GJM�ILN:S���K�GLW�GQHGJF DN��SON:I9DXW�YEW�NOF$GLIJUVD �[GLM\UVGx��D.FVDhY�Z�UHGLM�GJFbS:YCQ\��DXF�^D �[GJUVF$YCQ 0 � � � � ) q�w � ) & @ K�G�DN��DXFHGJILGJMGLM SRDX�[NOQI�ED#R
T Q ILYCM6:XGLM�N:GLM\UVGd@ K�GeSRD S:YCMJ�CN6UVK�W UHYXU<DXS
W�GeI9DXW�D$�ZGJNOM�G QHGLD$� GL@ K�G��M�D _ �CGJM�GLFHDXS[�[GLM\UVG NOM��>G ?FHN:YCFfD
SRDbSOYCMJ�XN:UVK�WEW�G YXM�W�D6c W�GYZ�N:W�Y D
@ K�G GLMhGLSZDXS��CYCFHN6U��[Y?>#D.UVF$N~p�� GJM�ILN:S Q$GdDXQHK#��Ge@ K�G SRDD ����SON6UVK�W W�G I9DXW�D YCM�W�DdGLQ IJYCM�Q�U<DXM\UVGN�6�ZYXF SOYd@ K�G GJSJV�GLIFV�Y W�G]UHY���DXF K�M � GLN:M�G]W�G]�TK�GLQ$UHFVDXQ
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D SOYPSODXF"�CY�W�GLS ILK�DXS\SRD D ����S:N:UVK�WdW�GLS6�[YcW�Yv:XD.F9^6 G Q$N[�CM�N�L�ILD.UVN~:XDN��GJM UHG ��K�GJW�GfW�GY�CFHDXW�DXF�GJS FHGLQ$K�S6?UVDXW�YJR � YCF YXUHFVD���D.F$UVGN�CQHN�SODXQ �TK�GLQ$UHFVDXQ GJQ$U�^DXM�W�GY��DXQHNODXW�Y IJGLFHILDXM�DXQ GJM UHFHGPQL^6 ��K�GLW�GLM�D ��DXF$GLILGJFGJFHFHYXFHGLQ M KJ� ^GLFHN:ILYCQ&� YCFPSRDx��FHGJILN:QHN ^YXMaIJYCM#SOD[@ K�GbQHG
DXS[��DXILGJM�DXM SOYXQ :.DXS:YCFHGJQYR��dGLM�GJFVDXS���GJM\UVG �Q$GY��DXFHDXILN:YCM�GJQ[GJM\UVFHG=�TK�GLQ$UHFVDXQ W�G��

�
� D��b � Y �>FHGJILGJM F$GLQHK�S:U<D.W�YCQ[DXILGn��U<DNZ�SOGJQYR�T S]M ^KJ�[GLF$Y W�G�TK�GLQ$UHFVDXQ D K�UVN:SON��9DXF GLM I9DXW�D � GLNOM�G\��K�GLW�G Q$N:UVK�DXFHQ$GbGJM\UVFHG ixq z i GLM SRDx��DrqXYCF ��DXF�UVGdW�GbSOYCQILDXQHYCQn� W�G ��DXM�GJFVD,@ K�G Q$G9D S:N[�CGJFVD �[GLM\UHG QHKJ� GLF$NOYCFfDXS
W�Y�Z�SOGPW�GLS
M ^KJ�[GLF$Y,GLQ"� GLFHDXW�YTW�G �[YcW�YCQYRl S�Q$GLFeSRD SOYCMJ�XN:UVK�W W�G
SOYXQ � GLN:M�GLQ FHGJW�K�ILN:W�D[UVD �XZ�N ^GLMaQHG$��K�GLW�G!V�DXIJGLF SOD[Q$KJ� YCQHN:ILN ^YXMaW�G @ K�GGJM�GJS�GLQ"��DXILN:YbF$G9DXS�S:YCQ W�YCQ Q$GY���[GLM\UVYXQfN:QHY���DXFVD �_^GJUHFHN:ILYCQ Q$YCM�D ��FHY pcN[��DXW�DN��GJM UHG]YCF�UVY��CYXM�DXSOGJQYR

T S DXS��CYCFHN6U��[Y<>aD.UVF$N~p ��GLM�IJNOS]F$GL@ K�N:GLFHGhK�M�D QHGLF$NOGhW�Gf�
K�GLQ�UVFVD.Q[W�NOQ$UHFHN�Z�K�NOW�DXQ
W�GM�>YXF"��DGJ@ K�NOGLQI��DXIJNRDXW�D��D��F$GLQHGJM\U<DXM�W�YaK�M Z�K�GLM ILY���� YCF$UVD ��N:GLM\UVY��>FHGJM UHG D QHG��M�DXSOGJQ FHGJSRDXIJNOYCM�D.W�DXQ W�G�>YCFI�ED IJY�V�GJFHGLM\UHG R�T|p�N:Q$UHGLM YXUVF$YCQ � ^G UVY W�YCQ W�G QHK#�ZGJFHFHGJQHYCS:K�ILN9^YCM � IJY���Y GJSPDXS[�XYCFHN6U��[Y >,) ?}���7 * zrg.=(+,��@ K�G G�:cN6U<DXM SRD M�GJILGJQHNOW�DXW W�G,@ K�GbSRD W�NOQ�U<DXM�ILNRD GJM UHFHGt�TK�GJQ$UVFHDXQ ILYCM�Q$GLIJK�UVN~:XD.QeQ$G9DK�M�N��>YCFI��GN�*� GLF$Y M�YTQ$YCM D ��SON:I9D Z�SOGLQfGLMhGJS ILDXQHY W�G ��Y W�YCQ FHGLSODXILN:YCM�DXW�YCQ�W�G �>YCF"��D IJY�V�GLF$GLM\UVGNR
7�Y��[YTG �$Gn����SOYTW�G SRDXQ ��FHGJQ$U<D.ILNOYXM�GLQ W�GJSD� ^GJUHYcW�YTDXM\UVGLF$NOYCFI��GJM\UVGdDXM�DXSON��9DXW�Y#� IJYCM�Q$NOW ^GJFHGLQ$GGJS I9DXQ$YS�[YCQ$UHFVDXW�Y GJM SODHL9�CK�FHD =#R � _ D6c�� ILY�����K�GJQ$UVYs� YCF W�YCQ QHK#�ZGJFIL�IJNOGLQ	�:)�
��v} � ILK�F :.DXQGJM K�M�D W�G SRD.Q ILY����ZYXM�GLM\UVGJQ�IJYCM K�M FHDXW�NOY W�GaIJK�FI:.D.UHK�FVD W�G 7 �UR *�DXQ ILY YCFHW�GLM�DXW�DXQ�W�GS:YCQv: ^GLF$UHNOIJGLQ Q$G!��K�GLW�GJM Y�Z�Q$GLF :XD.F GJM#SOD �[NOQI�EDXL9�XK�FVD#R�} G!V�D ILYXM�QHN:W�GLFHDXW�Y[K�M�D�YXM�W�D ��SRDXM�DN:M�ILN:W�GLM\UVGf� YCSODXFHN��9DXW�D Q$GY��^K�M�
*� ILYCM K�M�D W�NOF$GLIJILN ^YXM W�G N:M�ILN:W�GLM�ILNRD W�DXW�D �ZYCF�� e z � g��xq


�e =�7 � R *�D=�>FHGLIJK�GLM�ILNRDaW�G[UHFVD Z�DK�$Y#GJQ
W�G�7 g�g<>�� � ��W�G��>YCF"��Dh@ K�G GLS SRD.W�YaF$GLI UVY W�G�SRDXQQ$KJ�ZGJFIL�IJNOGJQ UHNOGLM�GbK�MaU<DN�ED��M�Y GJS ^GJIJUVF$NOIJY[W�G
i 2 iCi���q GJS�SRDXW�Y[IJK�FI:XY GLQ SON��CGLFHD �[GLM\UVG Q$KJ� GLFHN:YCFYRT M SOYCQ�FHGLQ$K�S:UVDXW�YCQ Q$G\V�D ILYCM�QHNOW�GLFVD.W�Y SRDTILYXFHFHN:GLM\UVG NOM�W�K�ILNOW�DTGLM SRD
Q$KJ�ZGJFIL�IJNOG 7
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T M SRD �ED qCYXF9^6 DTW�G SODXQ D ��SON:I9DXIJNOYCM�GLQ M KJ� ^GLFHN:I9DXQ Z�D.QVDXW�D.QeGJM�� ^GJUHYcW�YXQ W�G
DXS6U<DX�>FHGJILK�GJM�ILNOD[Q$GV�D.ILGTM�GJILGJQVDXF$NRD SRD�K�UVN:SON[�LDXILN9^YCM W�GTK�M�D Q$GLF$NOGTW�GTDXS[�CYXFHN:U"��YXQ W�GX��FHY ILGJQVDXW�YU�XGLY�� ^GJUHFHNOIJYJ�
@ K�GW�GJQHGn��� G��M�DXM W�N�:XGLF$QVDXQ
UVDXFHGLDXQbW�GEK�M�D#N[���ZYXF$U<D.M�ILNOD�:cN6U<DXS���D.FVDaGJS��>K�M�ILN:YCM�D �[NOGJM UHYaIJYCFHF$GLI2?UHY�q GnL�IJNOGJM UHGTW�GJSy� ^GJUHYcW�Y[GLS:GLI UVFHY �ED �XM�^GJUHNOILY�DXS�@ K�G!:.DXM K�M�NOW�YXQYR�� YCFeK�M�D���DXF$UHG Q$GX��K�GJW�GW�GJQ$UVDXI9DXF�GLS���F$GY��F$YcIJGLQHDXW�Y �XGLY�� ^GJUHFHNOIJYJ�9W�GJQ$UHNOM�DXW�Y DPSRD Y�Z�UHGLM�IJN ^YCMbW�G���DXF�^DN��G UVFHYXQ�IJYCFHF$GLQI�ZYCM ?W�N:GLM\UVGJQ D SRDXQ W�N:Q$UVN:M\U<DXQPQHK#�ZGJFIL�IJNOGLQn� IJY���Y[GLSu�TK�GLQ$UHFHGJY W�G$��K�M\UVYCQ&qf:CGLI UVYCF$GLQ M�YCF"��DXSOGJQY��SODW�N~: NOQHN9^YCM W�G,QHKJ� GLF L�ILN:GLQeGLM#F$GY�CN:YCM�GJQeQ$GY��^K�M SRD ILK�FI:.D.UVK�FVD#�
SRD W�G UVGJILILN9^YCM#W�G!��D.FHIFV�GJQ W�Gn�CGLM�G2?FHDXW�YCQn�cGJS I�^D.SOILK�SOY
W�GLS ^DXFHGLD
W�G ILDXW�D
K�M�DTW�G SRD.Q Q$KJ�ZGJFIL�IJNOGJQ W�GLS���Y W�GJSOY
Y
SRD IJSRDXQ$N�L�ILDXILN9^YCMEW�GSODXQv�[NOQ"��DXQ]GJM=Z�DXQHGbD K�M�D QHGJFHN:GdW�G,ILFHN6UVGJFHNOYXQv��FHGJW�GJUHGLFI��N:M�DXW�YCQnR9T QPGn: NOW�GJM\UVGb@ K�G D.S UVFHD.U<DXFIJYCMM�CGJY���G UVFL^6 DXQfW�G :.DXF$NOYCQfILN:GLM\UVYCQ�YX��N:SOGJQ W�G ��DXF$IFV�GLQ GJSZUVFHD.U<DN��N:GLM\UVYt�CGLY � ^G UVFHN:ILY W�GYZ G QHGJF�[NOM K�IJNOYCQHD ��GJM\UVG W�N:QHG��M�DXW�YJR

T|pcNOQ$UHGLM �
D.W�GY� ^DXQY�
D.S[�CYCF$N:U"��YCQ��TK#q SON[�CDXW�YCQ�D[SODX�CGLY��[GJUHF9^6 DT@ K�G D Q$KU:XGY�bQHGbFHGLSODXILN:YCM�DXMIJYCM GLS �_^GJUHYcW�Y GLS:GLIJUHFHY���D �CM ^GJUVN:ILY�GY����SOGLDXW�YJRDT M\UHFHG GLS:SOYCQeQHGx��K�GLW�GJM W�GLQ$UVDXI9D.FdW�YCQ\�CF$KJ�ZYXQ��D.FVD SOYXQ @ K�G �CW�GYZ�N:W�YbD QHK N[���ZYXF$U<D.M�ILNODeW�K�FHDXM\UVG GJS�W�GLQHDXFHF$YCSOS:Y W�G GJQ$U<D UHGLQHN:QY�CQ$G V�D W�GLW�NOI9D.W�YGJQ$UVG,ILD ��^6 UHK�SOY#R
k	7
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T M ��FHN���GJF_SOKJ�CDXF QHGh��K�GJW�GLM ��GJM�ILN:YCM�DXF DX@ K�GJSOS:YCQ @ K�G UHFVD.UVDXM GLSM? �
�#1 G[E)�?� �*E G��
� C)-�G�� �*C�@��� A * zrg	7 +7� GLM\UVGJM�W�N:W�Y IJY���Y SRD QHGJSOGJILILN9^YCM W�GaK�M�D Q$GLFHN:GaW�GaQ$KJ�ZGJFIL�IJNOGJQ _ Ys� ^DXQ�GJQ�?�ZGJIC^6 L�I9D �[GLM\UHG ��W�G � E � @ � ADE�;dW�G Q$KJ� GLFIL�ILNOGJQFc�@ K�GdW�GnZZGJMhQHGJF NOM�IJSOK�N:W�DXQfGLMhGLS ��FHY ILGJQVDXW�Y GLSOGJI ?UVF$Y��EDN�CM ^GJUHNOIJY;qdGLS\W�GLQ"V�GLIFV�DXW�Y W�G YXUHFVDXQn�rZ�NOGJMt� YCF$@ K�GfQ$K IJYCM\UVF$N[Z�K�IJN ^YCM,Q$GfGJQ$UHN[��DPN:FHF$GLSOG�:.DXM\UVGY �ZYCF$@ K�G Q$KaN:M�ILS:K�QHN9^YCMhN[����S:NOI9D.F9^6 DbSRD D ��DXFHN:ILN ^YXMhW�G GJFHF$YCFHGJQ GJM#S:YCQ FHGJQHK�S6U<DXW�YXQ L�M�DXSOGJQYR�� GnZZGILYCM�QHNOW�GLFVD.FHQHGN�cGJMM��F$N[�[GLF SOKJ�CDXFY�\@ K�G M�YCF"��DXS[�[GLM\UHG S:YCQfDXS[�XYCFHN6U��[YCQ W�G Y ILK�S:U<D.ILN ^YXM[W�GY� GLM�W�GJMW�GLS|� ^G UVY W�Y GLS:GLI UVFHY �ED �XM�^GJUHNOILYEGY����SOGLDXW�YJ�ZDXK�M�@ K�G Q$K�GLS:GLM ��FHGJQHGJM UVDXF,I9DXFHDXIJUHGLFL^6 Q$UHNOILDXQ��CGJM�G ?FVDXS:GLQ QHN���N:SRDXF$GLQYR�T M SOD�Q$GLILIJN ^YCM 7*R 7�Q$G
GJQ$UVK�W�NRDXM S:YCQeDXS[�CYXFHN:U"��YXQ W�GTY ILK�S6U<DXIJN ^YCMaD ��S:NOI9DNZ�SOGJQeDSOYCQ ILD ��� YCQfN[����FHGJQHYCQfW�GnZ�NOW�YXQ]D SODXQ��>K�GLM\UHGLQ]G	pcUHGLF$M�DXQ DbSRD%�CGLY��[GJUHF9^6 D _ �ZYCFfGn�>GJIJUHYTW�G YXM�W�DXQ��SRD.M�DXQ Y\�>K�GJM UHGLQ���K�M\UVK�DXSOGJQFc�R�}cG W�NOQ$UHNOMJ�XK�G GLS�ILDXQHYbW�G Y ILK�S6U<DXIJN ^YCMx� YCF NOS:KJ�[NOM�DXIJN ^YCM _ Q$GLIJILN ^YXM
7�R 7�R�zrc�qhY ILK�S6U<DXIJN ^YCMf� YCF GLIJSON���QHG _ QHGLIJILN9^YCM 7*R 7�R 7�c	R � UVFHY �CF$KJ� Y[W�G D.S[�CYCF$N:U"��YCQ W�G,YcIJK�S:UVDXILN9^YCMQHYCM DX@ K�GLS:SOYCQ QHG Gn����S:G9DXM GLM_SOYXQ
Gn�>GJIJUHYCQTNOM\UHGLF"�[GLW�NOYCQn� S:Y#@ K�G GJ@ K�N�:.DXSOGED#ILYXM�QHN:W�GLFHDXFTK�M�DQHKJ� GLF L�ILN:G�FHDXW�NODXM\UVG RoT M SODhQHGLIJILN9^YCM 7�Rji Q$G DXM�DXSON��9DXM GLQ�UVYCQ DXS��CYCFHN6U��[YCQY�ZW�NOQ�UVN:MJ�CK�N:GLM�W�YhUHFHGLQILF$N:UVGJFHN:YCQ W�N��>GJFHGJM UHGLQfGLM[SOYCQfD ��DXF$UVDXW�YCQ.7�Rji#R~z���7�Rji#R 7\q 7�Rji#Rji#R6T MESODdQHGLIJILN9^YCM,7�R 	 QHG&��FHY �ZYCM�GeK�MDXS[�XYCFHN6U��[Yx��DXFVD[SRD W�N�: N:QHN ^YXMaW�G
K�M�D�Q$KJ� GLFIL�ILNOG
GLM F$GY�CN:YCM�GLQeW�GTD.ILK�GJFHW�Y IJYCM S:YCQeF$GLQ$K�S:UVDXW�YCQY�Z�UHGLM�N:W�YCQ]� YCF SOYCQPD.S[�CYCF$N:U"��YCQ W�G,YcIJK�S:UVDXILN9^YCM R

T S QHGn�CK�M�W�Yx�CFHKJ� YTW�G DXS[�CYXFHN:U"��YXQ NOM�IJSOK�N:W�Y GJM GLQ�UVG ILD ��^6 UVK�S:Y$V�DXIJG FHG��>GLF$GLM�IJNRDTD
SOD
DXIJGLS:G ?FVDXIJN ^YCM[W�GJSD� ^GJUVY W�YbN:UHGLFVD0UVN�:XYJ� GLM\UVGJM�W�N:W�D
ILY ��Y GLSZDXKJ�[GLM\UVY W�G SOD GnL�ILNOGJM�ILNOD IJY�����K�U<DXIJNOYCM�DXSDXSgUVFHD.U<D.F&��FHY�Z�S:GY��DXQPILY�����S:G �$YCQnR�� DXFHD�GLS:SOY QHGtV�DXMaGY����SOGLDXW�Y�DXS[�XYCFHN6U��[YCQ;Z�D.QVDXW�YXQ GLMaGLS
	 ?
��K��ZGLF D.MJ�CK�SODXF * k65 +7��W�GYZ�N:W�Y D
SRD GnL�ILDXILNODTW�GY�[YCQ$UHFVDXW�DTDXS Q$GLF DN��SON:I9DXW�Y GLM=� ^GJUVY W�YCQ W�GdDXS6U<D�>FHGJILK�GJM�ILNOD * k k +,R ) Mf��K�M\UVYTN���� YCF�U<DXM\UVG D
W�GLQ$UVDXI9D.F�GLQ�SRD G	pcNOQ$UHGLM�IJNRD
W�G W�N~:CGLF$QHYCQ]DXS[�CYXFHN:U"��YXQZ�DXQHDXW�YCQ�GLMbGLS
	 ? ��K��ZGLF�DXM#�CK�SRD.Fg@ K�G � QHN6Z�NOGLM%��D.F$UVGJM W�GfK�M�D&Z�DXQHG ILY � ^K�M �JY�Z�UHNOGLM�GLMbSOYCQ�W�D0UVYCQW�G W�N:Q$UVN:M\U<DXQ �>YXF"��DXQ W�Gn�ZGJM�W�NOGJM�W�Y W�GJS Gn�>GLI UVY GLS:GLI UVFHY �ED �XM�^GJUHNOILYE@ K�G[Q$Gx��FHG UVGJM�W�G[DXILGJSOGJFVDXF_ : NOQ$N ^YCM W�N:FHGJIJU<D�� Q$N[����SOG F$G���G	pcN ^YCM � W�Y Z�SOGJQ G��>GLIJUHYCQY� I9DN��� Y IJGLF$I9DXM�Y6c�q W�G SRDXQ ILDXFVDXI UVGJF9^6 Q�UVN:I9DXQW�GESODU�>K�GJM\UVG _ �>K�GLM\UVG���K�M\UVK�D.S,��YCM�W�DH��SRDXM�D NOM�IJNOW�GJM\UVGrc	R|T Q�UVYWV�D.ILG @ K�G SOD KcUVNOS:N[�LDXILN9^YCM W�GLS
	 ? ��K�� GJF
DXM#�CK�SRD.FbGJMJ�CS:Y�ZZG�D UHYcW�DaK�M�D=�AD �[NOSONOD W�G D.S[�CYCF$N:U"��YCQnR T M * zrg�g +�q * k�k +fQHGM��K�GLW�GY�Z�UHGLM�GJFbK�M�DhW�GLQ$ILFHN��ZIJN ^YCM W�G U<DXS:SRDXW�D W�G I9DXW�DhK�M�YaW�G GJSOSOYXQYR T M SRD Q$GLILIJN ^YCM 7�R 7 QHG�V�DXILG K�MFHGn��DXQHY W�G SRD.Q�ILDXFVD.IJUVGJF9^6 Q$UVN:I9DXQ�W�G�DXS��CK�M�YXQ�DXS[�CYXFHN:U"��YXQZU9^6 ��NOILD �[GLM\UVG K�UHNOS:N[�9D.W�YCQ ��D.FVD W�GLQ$I9DXF�U<DXFQHKJ� GLF L�ILN:GLQnR T M GLS D ��DXF�U<DXW�Y 7�R 7�R�z QHGTF$Gn: NOQHDESRD�D ��S:NOI9D.ILN ^YXMaW�GJS�	 ? ��K��ZGLFeDXMJ�CK�SODXF W�G$: NOQ$N ^YCMW�NOF$GLI U<D W�G K�M�D$�>K�GJM\UVG���K�M UHK�DXSZILYCM Q$KJ� GLFIL�ILNOGJQ ILK�F :.DXQY��DXQ9^6 ILY��[Y
GJS I9D.QHYTW�G :cN:QHN9^YCMEW�N:FHGJIJU<DGLM\UVF$G,QHKJ� GLF L�ILN:GLQeDXF"Z�N6UVFHDXFHNODXQY��D �XZ YCQPD ��S:NOI9D.W�YCQ DXSD� ^G UVY W�Y ILYCM\UVGJM�NOW�Y[GJM#GJQ$U<D UVGJQHN:QYR
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T M GLQ�UVG UVN��ZY W�G I9DXQ$YCQ,ILYCM6: NOGJM�G UVGLM�GLFdGLM ILK�GLM\U<Dh@ K�G ��Q$GY��^K�M SOD��>K�M�ILN9^YCM W�GJQHGY��� G*�M�DXW�DMqW�G,SODXQ I9DXFHDXIJUHGLFL^6 Q$UHNOILDXQ W�GLSm��FHY�Z�S:GY��D#��Q$G%��K�GLW�G F$G9DXS:N[�9D.F]SRD QHN��CK�N:GLM\UVGdIJSRDXQ$N�L�ILDXILN9^YCM ^
	 9�; 9	� 
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}cGf��FHY W�K�ILG IJK�DXM�W�Y DXS��]^K�Ma��K�M UHY W�GhSRD Q$KJ�ZGJFIL�IJNOG M�Y GLQX: N:QHN[Z�SOG W�GJQHW�G SODH�>K�GLM\UVG=� YCFTSODC	� � � �*C)�>@�T��_W�G#SRD QHK#�ZGJFIL�IJNOG _ DX@ K�GLS:SRD ��DXFVD SRD @ K�G#GJS&:XGLIJUHYCFEM�YCF"��DXSPGLQ�QVDXS:NOGLM\UHGrc�R�T Q$UHGUHN[� YEW�G Y ILK�S6U<DXIJN ^YCMaW�GYZ G QHGJFdILYCM�QHNOW�GLFVD.W�Yf�ZYXF�� ^G UVY W�YCQeILY��[Y SRD ^� �cUVNOILD��]^6 QHNOILD#� @ K�G Q�^YCS:YIJYCM�QHN:W�GLFHDTSRDbG�pcNOQ�UVGLM�ILNRDTW�G ILYCF$FHN:GLM\UVG GJM SRDXQ �LYCM�D.Q]NOS:KJ��N:M�DXW�D.QfW�G SOYCQ ��DXF$IFV�GLQn��YTSRD ^� ��UHNOILD
�dGLY��_^GJUHFHN:I9D#R�*�D IJYCM�W�N:ILN9^YCM���D.FVD
@ K�G K�MM��K�M\UVY _ ,�� 29.��Yc QHY�Z�F$G SRDbQHKJ� GLF L�ILN:G IJYCM�QHN:W�GLFHDXW�D
Q$GGJM�ILK�GJM\UVFHGbNOS:KJ�[NOM�DXW�YJ�cG	p���FHGJQVDXW�D��ED0UVGY� ^D.UHNOI9DN��GJM UHG � GLQn^

�'�� _ �� ` _ ,�� 2=.��Yc"c 3 �� _ ,�� 29.��nc � g _ 7*R�zKc
W�YCM�W�G �'!� _ �� ` _ ,"� 29.#�Yc"c GLQ GLS\:CGJIJUHYCFaW�G N:M�ILN:W�GLM�IJNRD_W�G SRD_YCM�W�D Q$Y�Z�FHG GLS%��K�M UHY W�G SODQ$KJ�ZGJFIL�IJNOG q �� _ ,�� 2=.��nc GLQ GLS�:XGLI UVYCF M�YCFI�EDXS GLM GLS\�[NOQ"�[YJR;T Q�U<D ILYCM�W�NOIJN ^YCM GJQaIJYCM�Y ILNOW�DIJY���YaC � @���E � @ � �*E�@BG�- �x@BA/�*C�@��� A _ Y C)-�GBG3@BA � �gGJM UHGLF"�[NOM�YCSOY���^6 DED.MJ�CSOYXQVDK�$YCM�D6c�R }cK G�:.DXSOK�D.ILN ^YXMGJM K�M IJYCM �$K�M\UVYx� GL@ K�G��M�YTW�G ��K�M\UVYCQ�W�G��TK�GJQ$UHFHGLY
QHY�Z�F$G SRD,QHK#�ZGJFIL�IJNOG F$GL@ K�NOGJFHG K�M GLQ �>K�GLFI�LYIJY�����K�U<DXIJNOYCM�DXS FHGLW�K�ILN:W�YWq Q$GhFHGLDXSON��9DaW�G��>YCF"��D#Q$N[�[NOSRD.FdGLM GLS I9DXQ$Y W�G @ K�GhSRDU�>K�GLM\UVGhW�GILD ��� Y QHGLDH��K�M\UVK�DXS�q ILGLF$I9DXM�D D SOD Q$KJ� GLFIL�ILNOG[Y K�M�DaYXM�W�D���SRDXM�D�RuT M I9DXQ$Y#W�G[@ K�G�UHYcW�YGJS���DXFHIFV�G[QHG�GLM�IJK�GLM\UHFHGEN:SOKJ�[NOM�DXW�YJ�ZQHG[ILYCM�Q$NOW�GJFVD SRDf�ZYXQHN[Z�NOSON:W�DXW W�G[QHK ILYCM\UHFHN[Z�K�ILN9^YCMsq Q$GQ$Y���G UVG
DXS�FHGLQ�UVYhW�GJSy��FHY ILGLQHDXW�Y _ DXS[�XYCFHN6U��[YCQ W�G
Y ILK�S:U<D.ILN ^YXM�� YCF GJILS:N[��Q$Gtq#DXS[�XYCFHN6U��[YCQv��DXFHDGJQ$UVN��ED.F�SODeF$GLSOG�:.DXM�ILNODeW�G�QHKTIJYCM\UVFHN�Z�K�IJN ^YCM�c�R }cN�GJS���D.FHIFV�G]IJY�����SOG UVY Q$G�GJM�ILK�GJM\UVFVDdY ILK�S6UVY&�ZYXFN:SOKJ�[NOM�D.ILN ^YXM �9QHG W�GLQHILDXF$UVDbGJS�Ig^DXSOIJK�SOY W�G SRDXQ IJYCFHF$NOGJM UHGLQ N�����F$GLQHDXQ QHY Z�FHG GJSJ��N:Q"�[YJR 7�K�DXM�W�YbQ$G��F$GLQ$GLM\U<D GJS�I9D.QHY W�G�@ K�G]K�M�D ��DXF$UHG�W�G]S:YCQo��K�M\UVYCQ W�Gv�TK�GJQ$UHFHGLYdG�:.DXSOK�D.W�YCQ�GLQ$U�^DXM Y ILK�S6UVYCQo�ZYXFN:SOKJ�[NOM�D.ILN ^YXM�qhGJS�FHGJQ$UVY[QHG,GJM�ILK�GJM\UVFVD.M#NOS:KJ�[NOM�DXW�YCQY� QHG,W�GnZZG%��F$YcIJGLW�GJFeD K�M�D N:W�GLM\UVN~L�I9D.ILN ^YXM� ^DXQ\��F$GLILN:QVD W�G SRDf�LYXM�D W�YCM�W�G ILYXM�QHN:W�GLFHDXF,SRDhILYCF$FHN:GLM\UVGN��D ��SON:I9DXM�W�YhGLSfDXS��CYCFHN6U��[YEW�GJQHIJFHN:UHYGJM SRD QHGLIJILN9^YCM 7�R 	 R;T M SODsL9�XK�FVD 7*R�z Q$GW�TK�GJQ$UHFVD K�M GJQH@ K�Gn�EDa�CGJY�� ^GJUVF$NOIJY W�G#SRDXQ��LYCM�D.QN:SOKJ�[NOM�D.W�DXQ q�W�G QHY �XZ�FVD GLMhK�M�D QHKJ� GLF L�ILN:G ��IJYCM�QHN:W�GLFHDXM�W�Y
K�M�D$�>K�GJM UHG FVD.W�NRDXM\UHG ��K�M\UHK�DXSDq
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K�M�D YCM�W�D���SODXM�DTN:M�ILN:W�GLM\UVGNR
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T Q$UVG��>GJMP^Y��[GLM�Y Q$K�F"�XG ILK�D.M�W�Y G�pcNOQ�UVG,DXS��CK�M�DbYXUVFHDX��DXF�UVG W�GdSOD$�CGJY���G UVFL^6 D @ K�GdQ$GdNOM\UVGJF"� YCM�GGLM\UVF$G SOD �>K�GLM\UVG�q,SRDPQHKJ� GLF L�ILN:G]D DXM�DXS:N[�9D.FY� Z�N:GLM YcIJK�S:U�^DXM�W�YCSOD]UVYXUVDXS[�[GLM\UVG YeW�G��>YCF"��D&��DXFHIJNRDXS7R}cG UHFVD.UVDeW�G�K�MX��F$Y�Z�SOGn�ED W�Gv��D qCYCF�ILY�����S:NOI9D.ILN ^YXM @ K�G]GJScW�G]SRD YcIJK�S:UVDXILN9^YCM!� YCF NOSOK#��N:M�DXILN9^YCM �qX� YCF UVDXM\UVY,G�pcN[�XG]K�M �ED qXYCF ILYCQ�UVG IJY�����K�U<DXIJNOYCM�DXS,RNT M[GJQ$UVDbQ$N:UVK�DXILN9^YCMTILYXM�: N:GLM�GPW�N~�>GLFHGJM�ILNODXFGLSdILDXQHY W�G K�M�D �>K�GLM\UHG W�G I9DN��� Y ��K�M\UVK�D.SdILGLF$I9DXM�D W�GJSbW�G K�M�D �>K�GLM\UVG QHN6UVK�DXW�D D K�M�DW�NOQ�U<DXM�ILNRD_N:M#L�M�N6U<D _ YXM�W�D ��SRDXM�D6c��]W�GYZ�N:W�Y D SRD.QhW�N��>GJFHGLM�ILNRD.Q GJM�Q$K�UVFHD.U<DN��N:GLM\UVYJR l �XZ YCQI9DXQ$YCQPQHG,GLM�ILK�GJM UHFVDXM#NOSOK�Q$UVFHDXW�YCQ;�CF�^DNL�I9D �[GLM\UVG,GJMaSOD$L9�CK�FHD�7�R 7�R

� G -�E�A���E]?/-*A�� -'� G*�D W�GJUHGLF"�[NOM�DXILN9^YCM W�G�S:YCQ\��DXF$IFV�GLQ @ K�G�GJILS:N[��QHDXM D K�M�D Q$KJ�ZGJFIL�IJNOG[W�DXW�D GLM GLQ�UVG[I9D0?Q$Y N[����S:NOI9D SRD K�UHNOSON��9DXIJN ^YCM W�G ���ErC�A9@,C	� ; �*E � � �BMB�S� � �*E � �#K � ;�q SRD NOM\UVGJFHF$Y��\DXIJN ^YCM_W�GS:YCQ���DXF$IFV�GLQdQ$K�QHIJGY��UHN[Z�S:GLQdW�Gx��FHYr:CY I9DXFdSOD�Y ILK�S6U<DXIJN ^YCMDRD� GJQHW�G SOD��>K�GJM UHG W�GTI9DN��� Y QHG
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��FHYrqCGJIJU<D.MhFVD qCYCQ V�DXIJNRD ILDXW�DbK�M�YTW�GeSOYCQ���K�M UHYCQ Dt�TK�GLQ�UVF$G9DXF�q�Q$G DXM�DXSON��9DXM[SRDXQfNOM\UHGLF�?Q$GLIJILNOYXM�GLQ IJYCMhGLSgF$GLQ�UVY W�G Q$KJ� GLFIL�ILNOGJQP@ K�G ��W�GnZ�NOW�Y D
QHK=� YCQHN:ILN ^YXMEFHGJSRD.UHN�:.D
DTSOD!�>K�GJM UHGqhD SODTQHKJ� GLF L�ILN:G!Z�DK�$Y GLQ$UHK�W�N:YJ�9��K�GJW�GLM���FHY W�K�IJNOF GLS�G��>GLI UVY[W�G,GLILS:N[��Q$G R
T M GJS�I9DXQ$Y,W�G DXM�D.SON[�LDXF SOD NOM\UHGLFHQ$GLIJILN ^YXM[W�G]K�M FVD qCY,IJYCM K�M�D��ADXIJGJU<D���SRDXM�D _ L9�CK�FVD�7�Rji6c��GJS ILYCQ�UVG ILY ����KcU<DXIJNOYCM�D.S DXQHY ILNODXW�Y GLQ%Z�Dr�$YUq GJS DXS[�XYCFHN6U��[Y GY����SOGLDXW�YhIJYCM�QHN:Q$UHG�GJM SODF$G9DXS:N[�LDXILN9^YCM QHGJILK�GJM�ILNODXS�W�G,SRDXQ Q$N[�CK�NOGLM\UHGLQ]U<D.FHG9D.QY^
z�R&� GJUVGJF"�[NOM�D.ILN ^YXM[W�GLS���K�M\UVY
W�GeIJYCF$UHGeW�GeSODbF$GLIJUVD @ K�G ��DXQVDt�ZYXFfSOD%�>K�GLM\UVG&q �ZYCFfGLS��K�M\UVY W�GeSODdQHKJ� GLF L�ILN:G ��D.FVD,GLS
@ K�GeQ$Ge@ K�N:GLF$GeD.M�DXSON��9DXF SODdYcIJK�S:UVDXILN9^YCMx�ZYXFfGJILS:N[��Q$GILYCM GLS���SRD.M�YaGJM GJS @ K�G[GLQ�U
^D#IJYCM\UVGLM�NOW�D SRDM�ADXILG U<D#�u�[GLW�NODXM\UVG SRD K�UHNOSON��9DXIJN ^YCM W�GK�M�Dx�.^YCF"�TK�SRD DXM�D.S�^6 UHNOILD ILGJFHFHDXW�D#R
7�R&� GJUVGJF"�[NOM�D.ILN ^YXMhW�G SODX�ZYXQHNOIJN ^YCM W�GJSu��K�M\UVY[W�GbILYCF�UVG ^�T M I9DXQ$YEW�G,G�pcN:Q$UVN:FPGLSm��K�M ?UVY W�GhILYXF$UVGhW�GhSRD FHGJIJUVD IJYCM GLSv��SRDXM�Y#� QHG D.M�DXSON��9D#Q$N ^GLQ�UVGhQHG GJM�ILK�GJM\UVFVD GLM SODUVFVD qXGLIJUHYCFHNODh@ K�G�Q$GY�CK�N:F9^6 D K�M FHD qCY SRDXMJ�LDXW�YhW�GJQHW�G[SRDM�>K�GJM\UVG V�DXIJNRDhGLS���K�M UHYaW�G�TK�GLQ�UVF$GLYJ�gY GJM SOD�UVFHD qCGLI UVYCF$NRD IJYCM QHGLM\UHNOW�Y ILYXM UHFVDXF$NOYJ�ZYhW�NOIFV�YhW�G YXUVFHD��>YCF"��D#�QHN�GLQ�U
^D SOY I9DXS:N[�LDXW�Y �*E�G�� A���E,Y0�*E)� � �� ; W�G,SRD$�>K�GLM\UVGNR
i#R&� GJUVGJF"�[NOM�D.ILN ^YXM W�GLS ILYCF�UVGdILYXMaGJS ��DXF$IFV�G%��SRDXM�YJ^JT M I9DXQ$Y W�G,@ K�GbQ$G\V�D q\D W�GJUHGLF�?��N:M�DXW�Yb@ K�G GLS ��K�M\UVY
W�G ILYXF$UVGeILYCMEGLSD��SRDXM�Y GLQ�U
^D
Q$N:UVK�DXW�Y
W�GLSRD.M UHG W�GeSRDt�>K�GLM\UVGN�



zrg�g ��������	��
���
�� �*����� 
��$�	� � 
 �J����� � 
�� � ��� � �
���� � � ���!��� ��� � �
��������o� ����$
���
 � ����� � ��� ��


Q$GX��FHY ILGJW�G D D.M�DXSON��9DXFPQ$N QHG
GLM�IJK�GLM\UVFHDhW�GLM\UVF$YhW�G
SOD��ADXIJGJUVDEILYCM�QHNOW�GLFVD.W�D#R � DXFVDGJSOSOY[QHG FHGLDXSON��9D K�M I9DN�XZ�NOY�W�G
IJYcYXFHW�GJM�DXW�DXQeW�GLSo��DXF$IFV�G$q W�GJSy��K�M UHY W�G ILYCF�UVGTDK�M Q$NOQ$UHGY��DEW�G W�YXQdW�N[�[GLM�Q$NOYCM�GLQY��q Q$G GLQ$UHK�W�NOD QHN GJS ��K�M\UVYhIJYCM�Q$NOW�GJFVDXW�Y Q$G GLMc?IJK�GLM\UVFHD[W�GLM\UVF$Y[W�GdSRDTGLM6:XYCS�:XGLM\UVGbILYCM6:XG�p�D�W�GJS � YCS�^6 �CYCM�Yt�>YCF"��DXW�YX� YCF S:YCQ]SRD.W�YCQW�GJS���DXFHIFV�G���SODXM�Y * zrgCi +7RuT M I9D.QHY#W�G[@ K�G�W�NOIFV�YCQ,SRDXW�YXQbQ$G9DXM ILK�F :CYCQ QHG[FHGLDXSON��9DK�MU�TK�GJQ$UHFHGLY[W�GJS�ILYCM\UVYXFHM�Y[W�GLSm��DXFHIFV�G%qhQ$G DN��SON:I9DTGLSm�[NOQI��Y$��FHY ILGJW�N[�[NOGJM UHYJR
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= ;#G H�I JKH�L-MONB ;#H�JQP = H*;3R�;#HOS = ; a ; =UT R';3V T NI SWR�HXH e HOV�LBI 2Y2 T JKP = H 2 >[Z 2 L-I 2 L-;3J\;�]S9I 2 G�;3MB;3S�L T /*;3S
P�MBI3^ = H�J\; 2 H = NH�V�L-M T VO;3JQH�S�L-HKG M-;3S9R�H 2 P';3MB; = ; 2 e MAHOV�_�HOS�V T ; 2 VOI S 2 T R9HOM-;4R'; 2 HOS`H = ;4SaN; =UT 2 T 2 >bZc=
MBH 2 _ = Ld;3R�IeJKI 2 LBM-;3R�IeHOS = ;fG M'N;4g�V*; *�> � 2 HQVOI MAMBH 2 P�I3S�R�H\V�I ShH = a ; = I MiR�H = ;jVOI JKP�I3S�HOS�L-H �
R�HKV*;3JKP�IkJ\;4G SlNH�L T V�IkH�S`_�S 2 HOG JKHOS�LBIWR�H [47 7 P9_�S�L-I 2 R�H\I ^ 2 HOM a ;3V T NI ShHOS�LBMBHnmo8 7 � 7 � 6�p0q
mr8 7 � 7 � [ 6 p > �sT V � IiV*;3JKP�IYH 2 H = R T 2 PtHOM 2 ;3R�IuP�I M = ; 2 _�P�H�MAg'V T Hwv[xyL-MB; 2 _�S';YP�M T JQH�M-;iMBH�z�H|{ T NI S
HOS}H = P';3MBVd~9Hev��|��;n_�S';���MAHOVO_9HOS�V T ;nR�He��� �5/ >�� Hj~';3S�H|{
V = _ T R�InH = MAH 2 L-I�R�HfH���H�V�L-I 2 m+H 2
R�HOV T M�� = I 2 H���HOV|L-I 2y2 T JKP = H 2 qKH = R�I ^ = H0H|��HOV�LBIXv[x�� v��Ap�P';3M-;YP�I�R�H�My;3S�; =UT /*;3M = ;iP�MAHOV T 2 T NI S\R�H
��I MBJQ;i; T 2 = ;3R�;YH�S = ;YVOI S�LBM T ^9_�V T NI SQ��_�H 2 H0~';�JKHOS�V T I S';4R�I > .�;uV�I JQP�;3M-;3V T NI SKR�HaL T HOJKP�I 2 R�H
VbN; = VO_ = IX;�R T ��H�MBHOS�LBH 2 ��MBHOV�_�HOS9V T ; 252 HiJ�_�H 2 L-MB;KH�S = ;�L-;3^ = ; *
> � >

:$I�R�I 2 = I 2 MBH 2 _ = Ld;3R�I 2 ~';3S 2 T R9I\I ^9LBHOS T R�I 2 VOI SW_9SnI MBR�H�S';3R�I3Ms�����$H�S�L T _�J��#V�I SW_�S';
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� = ;�� T 2 Ld;5R�H = I 2 MBH 2 _ = Ld;3R�I 2 I ^
L-HOS T R�I 2 � 2 H�P�_�HOR9HyVOI3S�V = _ T M���_�HyP�;3M-; = I 2 V*; 2 I 2�2 T J�_ = ;4R�I 2
= ; T S�LBMBI�R�_�VOV T NI SKR�H = ; 2 H@{9P9MBH 2 T I S9H 2 ;3S�; = N  L T VO; 2 P';4M-;iH��4; = _�;3M = ; T S�L-H�G M-; = R9Hw� � 2 _9P�I S9Hw_�S';
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MBH 2 _ = Ld;3R�I 2 >
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VOI JKI = ; 2 H�P';3M-;4V T NI3SnHOS�L-MAH�H =U= ; 2 m�H 2 R�H�V T MO� = ;\R T 2 Ld;3S9V T ;QHOS�L-MAH = ; 2 _�P�H�MAg'V T H�MB;3R T ;4S�LBH�q = I 2
P�_�S�L-I 2 R�HjI ^ 2 HOMA�4;3V T NI S'p > .�;WG H�I JQH|L-MON  ;kH�JQP = H*;4R';WVOI S}H 2 L-H#g�S 2 HjJ�_�H 2 L-MB;nHOS = ;kg�G _�M-;
*
> � >�� H5~';uH 2 L-_9R T ;3R9IuH = V�I JKP�I MrLd;3J T H�S�L-IiR�H = J}NH�LBI
R�IiR�H T S�L-H�G M-;4V T NI3SQ; = ; 2 T G S';3M�R T ��HOMBH�S�L-H 2
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� 1 q`8�� = I S�G T L-_9R�H 2 R9H�I S�R';jP';3MB;jH =
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Diedro 90º PEC, RCS Monoestática, f = 15 GHz (L=10λ), polarización θ−θ

MoM + MLFMM
Aproximación Analítica (PO)

1 T G _�MB; *
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= I S�G T L-_�R(R�H�I3S�R';`; = V�I S 2 T R�HOMB;3M\R T 2 L T S�L-I 2 L-;3J\;�]S9I 2 P';3M-; = ; 2 P = ;3V*; 2 >�� H�R�H�^�HkR�H 2 Ld;3VO;3M
��_�HXHOS�H 2 L-HXVO; 2 I = I 2 L T H�JQPtI 2 R�HXVbN; = VO_ = I 2 I S T S9R�HOPtHOS�R T HOS�LBH 2 R�H = ; 2 HOP';4M-;3V T NI S�HOS�LBMBH = ; 2
2 _�P�H�MAg'V T H 2 >
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Diedro 90º PEC, RCS Monoestática, f = 15 GHz (L=10λ), polarización Φ−Φ

MoM + MLFMM
Aproximación Analítica (PO)
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< Q�� � < Q � � < Q 1�� < Q � � < Q 8 7��
v Q 7 ��� 2 8'� 6 2 � * � 2 � ��� 2 8 * 1 732
v Q � � 698 2 � 132 8 1 � 2 � � 6 2 ��� 732
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H�S = ;�LBH 2 T 2 P';3M-;XH = V�N; = V�_ = IXR�H = VO;3JKP�IKR T 2 P�H�M 2 ;3R�I >t� HYP�_�H�R�H�I3^ 2 H�MA�4;3M5VbNI JKIK; = ;3_�JKHOS�Ld;4M
= ;uR T 2 Ld;4S�V T ;�HOS�L-MAH�P';3MAVd~�H 2 JKHo�AI MB; = ;�H�g'V T H�S�V T ;�VOI JKP�_9L-;3V T I S'; = R�H�^ T R�I�;���_9H = ;u�4;3M T ;3V T NI S
R�H = L
NH�MBJ T S�I�R�H��+; 2 HiR�H = I 2 JKI
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�$;3M-; = ;\�4; =�T R';4V T NI3SWR�H = J�NH�LBI
R9I T L-H�M-;4L T �3IjP';3M-;jH = VbN; = VO_ = IjR�HXH���H�V�L-I 2 R9HKI3MBR�H�S`;3MA^ T LBM-;3M T I
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Cavidad Cuadrada PEC con Pestaña, RCS Monoestatica, f = 300 MHz, polarización θ − θ

MoM + MLFMM
Método Iterativo (8 efectos)
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> 8 7 J�_�H 2 L-MB;�H = MAH 2 _ = Ld;4R�IXI ^9L-H�S T R9IX; = ;3_9JQH�S�L-;3M = ;Y��MBHOV�_�HOS9V T ;X; 1 737 3 �0/ >
Z S#H 2 L-H0V*; 2 I 2 H0~';3S#V�I S 2 T R�H�M-;3R�IQ8 7 H|��HOV|L-I 2 R T ��HOMAHOS�L-H 2 H�S#H = J}NH|L-I�R�I T L-H�M-;4L T � I >�Z�= L T HOJKP�I
R�HuVbN; = VO_ = IQH�JQP = H*;4R�I\PtI M5H = J}NH|L-I�R�I\M T G _�MAI 2 IQH 2 R�H � � ~�I M-; 2 � * J T S�_9L-I 2 qk6�� 2 HOG _9S�R�I 2 �
J T H�S�LBM-; 2 ��_�HiH = J}NH|L-I�R�I T L-H�M-;4L T �3I�~';�S�HOV�H 2 T Ld;3R9Ik8Y~�I MB;9��� � J T S�_9L-I 2 q � � 2 H�G _�S�R�I 2 >
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Cavidad Cuadrada PEC con Pestaña, RCS Monoestatica, f = 600 MHz, polarización θ − θ

MoM + MLFMM
Método Iterativo (10 efectos)

1 T G _�MB; *
> 8 7 � � � @ gBf�|xf1e } i �m i ?no*m`m�� � � % ��� N �Kf�g7v m j m{od? �f�| z erw g �eri f z f ? i euj m i ? s�f G erw % �eri f z f
z e�w f } % f�g~eu|xi f }�o f�g � ? | m{z f o fh| euw&% �e�i f z f � �m v ?nz f z e�w f } % q w i ? v f�w f } er| } q sheuj }A? �f�| g q w i ? | ? s�euw
B % H ' % % FWN
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�yI JKI#H �AHOJKP = I#R9H�;3SaN; =�T 2 T 2 R�H�_�S';#G H�I JKH�L-MON  ;KMBH*; =UT 2 Ld; 2 H�~';#V�I S 2 T R�HOMB;3R�IjH = J T 2 T�=<� �����
JKI 2 LBM-;3R9IKH�S = ;�g'G _�MB; *
> 8 8 �'V�_9q IQHo�AH 2 HiHOS9VO_�H�S�LBM-;\I3M T H�S�Ld;3R�I 2 HOGyN_�S = ;�R T MBHOV�V T NI S
	� �'V�I J,1
P�_9H 2 LBIuPtI M�6 7�2 _9P�H�MAg'V T H 2�� �0� 5���> .�;���MAHOV�_�HOS�V T ;iR�H0;3SaN; =�T 2 T 2 H 2 R�Hi80���0/um = I���_9H 2 _�P�I3S�H
_�S�; = I S9G T LB_�R�R�H�_�S'; 2 6 *Q= I S9G T LB_�R�H 2 R�H�I3S�R';�p@��q 2 H�~';QV*; = VO_ = ;3R�I = ;\��� � JKI S�I�H 2 L�N;4L T V*;
H�SkH = ^�;3MBM T R�IK;3S�G3_ = ;3M�R9H�g'S T R�IKP�I M � Q 7#S � O�Q 7#SVU4UWU � 71S H�SkP�; 2 I 2 R�HY_�S�G3M-;3R�I9��P';3MB; = ;
PtI = ;4M T /O;3V T NI S O � O >

Z S = ;ag'G _�MB; *
> 8�� 2 H�J�_�H 2 LBM-; = ;w��� � JKI S�I�H 2 L�N;4L T V*;aVOI3JQP';4M-;3S�R9IwH = MBH 2 _ = Ld;3R�IwI ^9L-H�S T R9I
V�I SWH = J}NH|L-I�R�I\P9MBI P�_9H 2 LBIjHOS = ;KL-H 2 T 2 m Z �AHOV�_9Ld;4R�IjHOSn_�S���� �$H�S�L T _9J �#V�I S�8X� 5 q�L-H�R9H
JKHOJKI M T ;��5� 3 p�qKH = R�H|��_�H = L-I�PtI M�H = 3 NH�LBI
R9I�R�H = I 2 3 I JKHOS�L-I 2 ;3V�H = H�M-;3R9I�VOI3S\H = 3 NH|L-I�R�I
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1 T G3_�M-; *
> 8 8�� % f z erw f F e*f�g �erikj ?ko f z erwJg ? }B? w @ ����� N

��N;4P T R�I&R�H = I 2 3 _ = L T PtI = I 2 3 _ = L T S T �3H = ��H �AHOV�_9Ld;3R9I�VOI S = I 2 J T 2 JQI 2 P';4M'N;3JKH�LBMBI 2 q H�S = ;
J T 2 JQ;uP = ;4Ld;���I MBJQ;u��_�H�H�S = ; 2y2 HOV�V T I3S�H 2 ;3S�L-H�M T I MBH 2 >'Z SfH 2 L-H�N_ = L T JKIuVO; 2 IXH = SwN_�JKHOMAI�L-I3L-; =
R�H T S�VbNI3G S T L-; 2 ~'; 2 T R�IwR9Hs8 � �#� � * ��VOI S = Iw��_�HyH = L T H�JQPtI0R9H�VbN; = VO_ = Iw~'; 2 T R9IwR�Hs8 1 � ~�I3M-; 2 �4� �
J T S�_9L-I 2 q�6�� 2 HOG _9S�R�I 2 �[J T HOS�LBM-; 2 ��_�H = ;K;3P�MAI*{ T J\;4V T NI3SkR�H�; = L-;X��MAHOV�_�HOS�V T ;\~�;\HOJKP = HO;3R�I
�36�J T S�_9L-I 2 qn8*� 2 H�G _�S�R�I 2 >

��� £��¢£ � ¦ HE�'*"*+6"*+ ¤()?'�� 
#",H5l¦ § L ¡�£��

Z S(H 2 LBHeH �AHOJKP = I 2 HfMBHO; =UT /*;�_�S(;3S�N; =UT 2 T 2 R�Hf_�S}JKI
R�H = IWR9H = ;*� T NI S��	� Z�
�� m�g�G _�M-; *
> 8�6�p@�
VOI S 2 T 2 L-H�S�LBH�H�S � � 2 _�PtHOMrg'V T H 2 � �w� 5���>�� HY~';QV�I S 2 T R�H�M-;3R�I = ;���MBH�VO_�H�S�V T ;QR�HiL-MB;3^';��AIQR�HQ8
� �5/3� P�;3M-; = ;s��_9H5H = I ^��AH|L-I�L T HOS�H�_9S';�R T JKHOS 2 T NI S�J N;�{ T JQ;w;4P�MBI*{ T JQ;3R';sR�Ha6 � � > Z�= ;3SaN; =�T 2 T 2
VOI JKP�MAHOS�R�Hi_�Se^';3MAM T R�IX;3S�G _ = ;3M�P�;3M-; O5Q � � S q TJQ 7 S U4UWU 8 8*6 S HOSeP'; 2 I 2 R�Hi_�SkG3M-;3R�I >

� Hj~';3S�I ^
L-HOS T R�IW�4; = I MBH 2 VOI3MBMBH 2 PtI S�R T HOS�L-H 2 ; = ;�PtI = ;4M T /O;3V T NI S O,� O��<VOI3JQP';4M-;3S�R9InH =
J}NH|L-I�R�I T LBHOMB;4L T � IjVOI3S = ; T S�L-H�G M-;3V T NI SnS�_�J�NHOM T VO;fM T G _9MBI 2 ;fR9H = ; 2 VOI3MBM T HOS�L-H 2 R�HK� � >�Z S¨H =
P�M T JQH�M�V*; 2 I 2 Hf~';¨H�JQP = H*;4R�I�_�S L T HOJKPtIWL-I3L-; = R�H �¨J T S�_9LBI 2 q � 7n2 H�G _�S�R9I 2 ��J T HOS�L-MB; 2
��_�H = ; T S�L-H�G M-;4V T NI3SnS�_9J}NH�M T VO;j~';eMAHO��_�H�M T R9I¨8*6e~�I3M-; 2 ��� �#J T S�_9L-I 2 q � 2 HOG _�S9R�I 2 > �0J�^'; 2
2 T J�_ = ;4V T I3S�H 2 ~';3S 2 T R9I#MBHO; =UT /*;3R'; 2 V�I SW_�SnI MAR�HOS�;3R�I Mw�l��V�I SWP�MAI
V�H 2 ;4R�I M���HOS�L T _�J �Qq&8
� 5 q�LBH�R�HYJQH�JQI M T ;��a� 3¨>



��������	��
���
 ����������
���� ��� 
�� 8 * 8

0 10 20 30 40 50 60 70 80 90
18

20

22

24

26

28

30

32

34

36

38

θ (grados)

R
C

S
 M

on
oe

st
át

ic
a 

(d
B

sm
)

RCS Monoestática misil SCUD, f = 1 GHz, polarización θ−theta

MoM + MLFMM
Aproximación analítica

1 T G _�MB; *�> 8�� � � � @ gBf�|xf1e } i �m i ?no*mXm 
 d�� � N �Kf�g7v m j m{o@? �f�| z erw g �eri f z f ? i euj m i ? s�f G erw % �e�i f z f z e
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RCS Monoestática avión CN235, f = 1 GHz, polarización θ−θ

Integración numérica
Aproximación analítica

1 T G3_�M-; *
> 8*��� � � @ gBf�|xf1e } i �m i ?no*m�m 
 d���� N �Kf�g7v m j m{od? �f�| eu| ikjCe�erwxg �e�i f z f ? i euj m i ? s�f G erwxg �eri f z f
z e �� v6i ?no*m ' �l }A?no*m
o fh| ? | i e F j m{od? �f�| | q g �euj ?no*m�N ) f�w m j ? � mVod? �f�|,+.-/+ N

��� £���� � ¦ HE�'*"*+6"*+ ¤()?'�� 
#",H5l¦ �Q'*%���E��x)I3

Zc= JKI�R�H = I�G HOI J�NH�LBM T VOI(R�H&H 2 LBHh;*� T NI S 2 H¨J�_�H 2 L-MB; H�S = ;�g'G _9M-; *
> 8 � >aZ 2 L�N; VOI JKP�_�H 2 L-I
P�I3M\8��4� 2 _�PtHOMrg'V T H 2 � �w� 5���>c� H#~';WV*; = VO_ = ;3R�I = ;k��� � JQI3S�I
H 2 L'N;4L T V*;kH�S�_�S�^';3MAM T R�I�R�H
R T MAHOV�V T I3S�H 2 R';4R�IfP�I M � Q � 7#S �LO Q�� � S UWUWU 8�6 � S ;j_�S�;j��MAHOV�_�HOS�V T ;fR�H � � 7 3 �5/3�bP';4M-; = ;
��_�H = ;�R T JQH�S 2 T NI SfJ�N;�{ T J\;�R9H = JKI
R�H = I�H 2 R9H��1��� 6 � �';4P�MBI*{ T JQ;3R';3JKHOS�LBH >

Z S = ;\g�G _�M-; *
> 8 1#2 HKJ�_�H 2 L-M-; = ; 2 HOV�V T NI3S&MB;3R';3M�JKI S�I�H 2 L�N;4L T V*;
��V�I S 2 T R�HOMB;3S�R�I = ;#PtI = ; 1
M T /*;3V T NI S O � OXqeVOI3JQP';4M-;3S�R9IQH = J�NH�LBI
R9I T L-HOMB;4L T � IKVOI S = ; T S�L-H�G M-;4V T NI3SkS�_�J}NHOM T V*;XM T G _�MAI 2 ;
R�H = ; 2 VOI3MBM T HOS9LBH 2 R�H�� � > � =<T G _'; = ��_9H�HOS�V*; 2 I 2 ;3S�L-H�M T I MBH 2 � 2 H�~';jHOJKP = HO;3R�I#_9S&��� VOI S
P�MBI�VOH 2 ;3R9I M���HOS�L T _�J �kq(8j� 5 q�L-HQR�H\JKHOJKI M T ;j�5� 3&>$Z�= L T HOJKP�IeR�HQVbN; = VO_ = IkMAHO��_�HOM T R�I
P�I3M = ; 2 T J�_ = ;3V T NI S}HOS = ;���_�H 2 H�~';¨VOI S 2 T R�H�M-;3R9I = ; T S�LBHOG MB;3V T NI S S�_�J�NHOM T VO;¨R�H = ; 2 V�I MBM T 1
HOS�L-H 2 ~'; 2 T R9I#R�H\8O�\~�I MB; 2 ��8'�KJ T S�_
L-I 2 qk6 2 H�G _�S�R�I 2 �[J T H�S�L-M-; 2 ��_�HuH = J�NH�LBI
R9I T L-HOMB;4L T � I
VOI S`;3P�MAI�{ T J\;3V T I S9H 2 VO_'; 2 T ;4S'; = N  L T V*; 2 P�;3M-; = ; T S�L-H�G M-;3V T NI S¨~';eMBHO��_�H�M T R�In�4�kJ T S�_9L-I 2 q&� �
2 H�G _�S�R�I 2 >
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RCS Monoestática, avión Alphajet, f = 850 MHz, polarización θ−theta

Integración numérica
Aproximación analítica

1 T G _�MB; *
> 8 1 ��� � @ g(fh|xf1e } i �m i ?no*m m�� ��� % ��� N �Kf�g7v m j m{od? �f�|<eu|xikj eFeuw g �eri f z f ? i euj m i ? s�f G euw
g �eri f z f z e �� v6i ?ko m ' �l }B?ko m�o f�| ? |xi e F j m{o@? �f�| | q g �erj ?no*m�N ) f�w m j ? � m{od? �f�|,+.-�+ N
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� ����� � � �G� #0� �9�7'� ����% #c�
� ���.	 % #c� � � � � !�� � ��� #&%��(�
� � ��� 	 '�(��� % #c�
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�

Z S`H 2 Ld; 2 HOV�V T NI3S 2 H\;3S'; =�T /O;f_9ShP�MBI3^ = H�J\;jJKI
R�H = ;3R9IePtI MY_�S'; 2 _�PtHOMrg'V T H � �0� 5�� 2 T JQP = H
VO_�Mr�4;9��VOI3S _�S M-;4R T I�R�H � JKH�LBMBI 2 q = I 2 ��NHOMrL T V�H 2 JKI 2 LBM-;3R�I 2 HOS = ;`g'G _9M-; *
> 8 *
>a� H�~';
HOJKP = HO;3R�IWH =03 NH|L-I�R�I�R�H = ; 2 1 _�S�V T I S�H 2 5 ; 2 He��;3M-;4V�L-H�M*N  2 L T V*; 2 _9L T�=UT /O;3S�R�IkMBI�I3�DL-I3P 2 VOI3JQI
��_�S�V T I S�H 2 R9H 2 _9^�R�I3J T S T I�R�He^';��AI&S T �3H = q(��_9S�V T I S�H 2 VO_9Vd~ TU=�= ;�VOI JKI¨��_9S�V T I S�H 2 R�HfL-H 2 L*�
2 H�G�N_�SkH = P�MBI�VOH�R T J T H�S�L-IXR�H 2 VOM T L-IKHOS = ;�LBH 2 T 2 > .�;�G HOI JKH�LBM*N  ; 2 Hi~';KR T � T R T R�IXHOSe^ = I���_�H 2 R�H
_�S\L-;3J\;�]S9I�H = NHOV|L-M T VOIuR�Hi� � ��qQHOSjH = ;3S�N; =UT 2 T 2�2 Hw~';�_9L TU=UT /*;3R9Iu_�SjI3MBR�H�S';3R�I M��l� ��HOS�L T _�J �
;j8 > � ���0/�qjV�I S�8�� 5 q�L-HiR�HiJKHOJKI M T ;��5� 3&>

X Y

Z

(0,2,0)

(0,−2,0)

(4,2,0)

(4,−2,0)

R=5

S

1 T G _�MB; *
> 8 * � d�eCf�g~e�ikj �lnmpo f�g7v q e } i m v fhj q |Bv m j oED e � � �
	 @ }B? g7vxwye orq jts�f N

:$MB; 2 MBHO; =UT /*;3M = ;&I MALBI G I S'; =UT /O;3V T NI S}R�H = ; 2 V�I MBM T HOS�LBH 2 T S9R�_�V T R'; 2 P�I MQ_�S VOI3S��A_�S�L-I�R�H
I S�R'; 2 P = ;3S'; 2 P�I MuJQH�R T IkR�H = ; ��� ��� 2 H#I ^9L T HOS9HOS���6k��_9S�V T I S�H 2 ^'; 2 H#V*;3MB;3V�LBHOMON  2 L T VO; 2 H�S
V*;3R�;`_�S�I�R�H = I 2 ^ = I���_9H 2 > �sHWH 2 Ld;`��I MAJ\;
�lH = SwN_�JKHOMAIhR�H T S�VbNI G3S T L-; 2 G3HOS�H�M-;3R'; 2 P�I M\H =
3 NH�LBI
R9IKR9H = I 2 3 I3JQH�S�LBI 2 VOI3S��3HOS�V T I S�; = 2 H�� HiMAHOR�_�V T R�IXR�H * � 7 7 ;X6 � *
>9Z S = ;�g�G _�M-; *
> 8 �
2 HiJ�_�H 2 LBM-; = ;X��� � JKI S�I�H 2 L�N;4L T V*;�VO; = V�_ = ;4R';�HOSe_�S�^';4MBM T R�IXP';3MB; T QR� 7#S � O Q 7#SVU4UWU * 71S �
R�I S�R9H 2 HjI ^ 2 HOMr�4; = ;�^�_�H�S';nVOI S9VOI MAR';3S�V T ;WI ^9LBHOS T R';WHOS�LBMBHjH =03 NH�LBI
R�InR9H = I 2 3 I JKHOS�L-I 2
m = N  S�HO;#VOI S�L*N  S�_';�pwq�H = 3 NH|L-I�R�IeR�H = ; 2 1 _�S�V T I S�H 2 5 ; 2 H\��;3MB;3V�LBHOMON  2 L T V*; 2 m = N  S�H*;#P�_9S�LBH*;3R�;�p >
Zc= L T H�JQPtIfR�HQV�N; = V�_ = IeMBH���_�HOM T R�IkP�I MYH = J}NH�LBI
R�IeR T MBHOV|L-I`m 3 NH|L-I�R�I�R9H = I 2 3 I JQH�S�L-I 2 pi~';
2 T R�IWR�HW8\~�I M-;
��� � J T S�_
L-I 2 q 8�� 2 HOG3_�S�R�I 2 ��J T HOS�LBM-; 2 ��_9HjHOS = ;k;3P =�T V*;4V T NI3S&R�H = � 5 1 32 H�~�;3SnS�HOV�H 2 T Ld;4R�Ie�36#J T S�_9L-I 2 q * 2 HOG3_�S�R�I 2 > ��;3^tH�R�H 2 Ld;4V*;3M���_�H4��P�I3M = ;QS';4L-_9M-; = HO/*;QR�H =
3 NH�LBI
R9I�R�H = ; 2 1 _9S�V T I S�H 2 5 ; 2 HY��;4M-;3V|L-HOMON  2 L T VO; 2 � = ;�JKHo�AI MB; 2 H�~�;3VOH�J N; 2 S�I4Ld;3^ = H 2 H�G�N_�S 2 H
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RCS Monoestática, superficie curva PEC, polarización θ−θ

MoM
CBFM

1 T G _�MB; *
> 8 � � � � @ gBf�|6f1e } i �m i ?ko m o f�jtjCe } v f�| z*? eu| i e m w mp} q v erj > o@? e orq jts m g(f } ikj m{z{m eu| w m > Fhq j m
� N 
 � N ) f�w m j ? � m{o@? �fh| +�-/+ N

����� � ����!"�"% � ��� � '� #$�"% #������ � #&%�� ��� ��� � � �(	 � '�$� � � � ���
	��
� � !"�"#&% �)���(� � �
��� � � ��� # ��� �7'� ��� % #����

Z S�H 2 L-; 2 H�VOV T NI S 2 H�V�I S 2 T R�HOMB;QH = VO; 2 IQR�H = ;K;4P =UT V*;3V T NI SfR�H = ; 2 L
NH�VOS T V*; 2 S�_�J}NH�M T V*; 2 P';3MB; = ;
;3V�H = HOM-;4V T NI3S&R�H = V�N; = V�_ = IeR�H = I 2 H = HOJKHOS�L-I 2 R�H = ;eJQ;4LBM T /XMAHOR�_�V T R';eR�I S�R9H T S�LBHOMA�3HOS�G ;3S = I 2
;3V�I P = I 2 HOSQV*;3JKP�I = H �B;3S�I > Z S = ;sg'G _9M-; *�> 8'� 2 H0J�_9H 2 LBM-;YH = H 2 ��_9HOJQ;uG H�I J}NH|L-M T VOIiH�JQP = H*;3R9I
P';4M-;�MAH*; =�T /*;4M�_9SjH 2 LB_�R T I�R�H = ;uP�MAHOV T 2 T NI S#I ^9LBHOS T R';�; = ;3P =�T VO;3M�H 2 L-; 2 L
NHOVOS T V*; 2 ; = 3 NH�LBI
R�I�R9H
= ; 2 1 _�S9V T I3S�H 2 5 ; 2 Hf��;4M-;3V|L-HOMON  2 L T VO; 2 > ��;3R';WP = ;3VO;k~'; 2 T R�IkVOI S 2 T R�H�M-;3R�;WVOI JKIW_�Sh^ = I���_9H
T S�R�HOPtHOS9R T H�S�LBH3��q 2 Hs~';YH 2 L-_�R T ;3R�I�H = H|��HOV|L-I�R�H = ;i�3;4M T ;4V T NI3SKR9H = I 2 P';4M'N;3JKH�LBMBI 2 < m�Ld;4J\;�]S�I
R�H = ; 2 P = ;3VO; 2 p@��v m 2 HOP';3MB;3V T NI S�HOS�LBMBH = ; 2 J T 2 JQ; 2 psq�� m3N;3S�G3_ = Ik��_9H#��I MBJQ;3S�p > :�I
R9I 2 = I 2
MAH 2 _ = Ld;4R�I 2 I ^
L-HOS T R�I 2�2 Hj^'; 2 ;3S�HOS}H = ;3SaN; =UT 2 T 2 R�H = ;���� � JQI S9I
H 2 L�N;�L T VO;kP';4M-; T Q 7#S q
O*Q 71SVUWUWU � 7#S P';3MB; = ;�P�I = ;3M T /*;3V T NI S O � O >
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1 T G3_�M-; *
> 8'��� % f z euw f F eCf�g �erikj ?no f�v m j m erw;e } i q�z*? f z e�w m e > od? eu| od?nm eu|aC q | od? �f�| z e�w f } v m j �m g~erikj f }
! E � G�� N

��� ��� � �Q%('*"*2KEG2,"KH5l¦ ¤()?' � H)I3655¤(5OP HE�%("o¤(5 ¤()S'C57+ � =('�3A" %�57'C57+8%�EG:;E )?'
§ HE�'C2,=('*5 ¤() R '*5���=�),+ LO5 � "CE��75l¦�E�'*),+

Z SfLBI
R9I 2 = I 2 VO; 2 I 2 V�I S 2 T R�H�M-;3R�I 2 ; = ;3P =UT V*;3MlH =:3 NH|L-I�R�IXR�H = I 2 3 _ = L T PtI = I 2 VOI S��A_�S�Ld;3JKHOS�L-H
VOI S�H = � 5 1 3 2 H�~�;iV�I JKP';3M-;4R�IsVOI3SKH = 3 NH|L-I�R�IiR�H = I 2 3 I JKHOS�L-I 2 V�I S�� H�S�V T I S'; = � JQI 2 L-MB;3R�I
_�S';�^�_�H�S';XVOI S�V�I MBR�;3S�V T ;�HOS�L-MAH = I 2 MBH 2 _ = Ld;3R�I 2 I ^9L-H�S T R9I 2 >�Z S = ;�g'G _9M-; *
> � 7�2 HYJ�_�H 2 L-MB;K;
JQI�R�I�R�HiH �AHOJKP = I�H = MBH 2 _ = L-;3R�IXP';3MB; < Q v Q � � q � QR� 7 S >

.�;\L-;3^ = ; *
> � I3��MBH�VOH�_�S'; T R�H*;#R�H = ;\P�MAHOV T 2 T NI SnI ^9LBHOS T R'; >b� H�J�_�H 2 L-MB;fH = HOMAMBI MwMBH = ;4L T � I
VOI JKH�L T R�I�P';4M-; �¨V�I J�^ T S';3V T I S�H 2 R�H = I 2 P';3M�N;3JKH�L-MAI 2 v q ���cR�H�g'S T R�I&VOI JKI�H = VOI�V T HOS�L-H
HOS�L-MAH�H = HOMBMAI MsV�I JQH|L T R�I#HOS�H = VbN; = VO_ = I\R�H = I 2 L
NHOMAJ T S�I 2 S�IjR T ;3G I3S'; = H 2 H�S�L-MBH = ;\J\;4G S T LB_�R
R�H = L
NHOMAJ T S�I�R T ;3G I S'; = R�I J T S�;3S�L-H >'� Hi;3P�MAHOV T ;�VbNI JKIXH 2 LBHiHOMBMAI M�R T 2 J T S�_9q H�V�_';3S�R9I = I�~';3VOH
H = ;3V�I P = I�HOS�L-MAH = ; 2�2 _9P�H�MAg'V T H 2 >
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RCS Monoestática, placas planas S
1
 y S

2
, L = 2λ, D = 2λ, polarización θ−θ

Cálculo directo
Aplicación del FMM en bloques no diagonales

1 T G _�MB; *
> � 7 �&� � @ gBf�|6f1e } i �m i ?ko m~o f�j jCe } v f�| z�? er| i e m w6e } � q eug m�F eCf�g �erikj ?no f gBf } ikj m{z f
eu|
w m > Fhq j m
� N 
��co fh|(w f } v m j �m g~erikj f } � � ��� E ! � ��� E � ����� S N �Kf�g7v m j m{o@? �f�| eu|xikj e7euw{g �eri f z f z*? jCe o i f B % f %
o f�| s�eu| od? f�| m w F�G euwKg �e�i f z f � 	 ' % o f�|0w m`m vxw ?ko m{od? �f�| z erw ' % % eu| w f } �rw f � q e } |xf z*?km|F f�| m w e } N
) f�w m j ? � m{od? �f�|,+.-�+ N

v Q 8 � v Q 6 � v Q 1��
� Q 7 S 8 � * ����8 7���	 8 � 7 6
��8 7���	 � � � �
��8 7����
� Q � � S � ��� � ��8 7 ��	 8 � �4����8 7 ��	 � � * 1 ��8 7 ���
� QR� 7#S 6�� * * ��8 7 ��	 8 ��6��
��8 7 ��	 ��� 7 �
��8 7 ���

:$;3^ = ; *
> � � � j j f�j~jCeuw m i ? s�f o fhgBe�i ?kz f o f�|�j e } v e o i f m w f } i �eujtg ? |xf }>z�?km@F f�| m wye }EN � w6v m j �m gBe�ikj�f,�
D[m~}A?nz f+> �rm{z f m
� � N
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��� ��� ¡ �Q%('*"*2KEG2,"KH5l¦ ¤()?' � H)I3655¤(5 � =�E�'�� � � ! %�EG:;E ) ' § HE�'*2,=('C5 ¤()
R 'C5���=�)?+ LO5 � "*E�� 5l¦�E�'*),+

Z S�H = ;3SaN; =UT 2 T 2 R�H = J}NH�LBI
R�I��s_'; = 1 3 � � P';3MB;QP';3MB; = ;QMBH�R�_�V�V T NI3S�H�g�V T H�S�L-H�R�H = MB;3S�G IQR�H = I 2
^ = I���_�H 2 S�I�R T ;4G I S'; = H 2�2 H�V�I S 2 T R�HOMB;�Ld;3J�^ T NH�S#H = H 2 ��_�H�J\;�G H�I J}NH�L-M T V�I�R�H = ;Yg'G _9M-; *
> 8'�9� 2 T
^ T H�S�H 2 S�HOV�H 2 ;4M T IwP�_�S�L-_'; =UT /O;3M<��_�HyH|{ T 2 L-HOS�MAH 2 L-M T VOV T I S�H 2 ; = ;0~�I MB;wR�Hyg��B;3M<H = Ld;4J\;�]S�I5R�H = I 2
^ = I���_�H 2 >�� H�~';�V�I JQP9MBI ^';4R�I���_�H = ;�_9L TU=UT /*;3V T NI SQR�H�H 2 L-HiJ}NH�L-I�R�I�I3��MAHOV�HY^9_�HOS�I 2 MAH 2 _ = L-;3R�I 2
P';3MB;QLd;3JQ;�]S�I 2 R�H�^ = I���_�H�R�H�~'; 2 L-;\_�S'; 2 � � � � > � P';4MAL T M0R9H�R T Vd~9I\Ld;3JQ;�]S�I 2 H�H�S�VO_9HOS�L-MB;3S
V*; 2 I 2 P';4M-; = I 2 ��_�H 2 H�P�MBI�R�_�V�HOS�P';3MB;3R'; 2 P�MBH�J\;4LB_�M-; 2 R�H = ; = G3I M T L-JKI��*MBH�R�_�S�R�;3S�R�IiHOS�MAH 2 _ = 1
Ld;3R9I 2 ��_�H5;3R�I = HOV�HOSXR�H�_�SXP�MAHOV T 2 T NI S�P�I3^�MBH4� Ii^ T H�S�P';3M-; = I 2 ��_�H�H = M-;3S�G3I�H���HOV|L T � IYR�H���_�H = L-I
H 2 T G _�; = ; = R�H = ^ = I���_�HXI M T G T S�; = >�Z 2 L-IkH 2 R�HO^ T R�Ik; = ;jS';4L-_9M-; = HO/*;e;3P�MAI*{ T J\;�L T �4;\R9H = ; = G3I 1
M T L-JKI �s_'; = 1 3 � � ��qQVOI S\H = g�SjR�HsH�� T Ld;3M = I 2 V*; 2 I 2 R�HsJQ; = ��_�S�V T I S';4J T HOS�L-Iu;3S�L-H�M T I3MBJKHOS�L-H
JQH�S�V T I S';3R9I 2l2 HsR�H�^�H0J\;3S�LBHOS�H�MyH = Ld;3JQ;�]S�IiR�H = I 2 ^ = I���_�H 2 HOS�L-MAHi� � qj� � � � P';4M-;�; 2 HOG _9M-;3M
2 _e^�_�H�SkV�I JQPtI MrLd;3J T H�S�LBI >

Z S = ;wg'G _�MB; *
> ��8 2 H�J�_�H 2 LBM-;�VOI JKI�Ho�AH�JQP = I�H = VbN; = VO_ = IsR�H = ;w��� � JKI S�I�H 2 L�N;4L T VO;9� 2 HOGyN_�S
= ;�PtI = ;4M T /O;3V T NI S O � O���g4�B;3S�R9I = I 2 P';3M�N;3JKH�L-MAI 2 <(qfv ;K� � � 1�� q#H = P';3M�N;3JQH|L-MAI ��;�� � S >�� H
P�_�H�R�HXI ^ 2 H�MA�4;3M�_�S�;e^�_9HOS';jVOI3MBMBH 2 PtI S�R�H�S�V T ;eH�S�L-MBH = I 2 �4; = I3MBH 2 P9MBHOR T Vd~�I 2 PtI MsH = 3 NH�LBI
R�I
R�H = I 2 3 I JKHOS�L-I 2 qjH = J}NH|L-I�R�IQ� 5 1 3 �A_�S�L-IQ; = ; = G I M T L-JKI �s_�; = 1 3 � �t>

Z S = ;Wg'G _9M-; *
> �3� 2 HkMAHOP�MAH 2 H�S�Ld;`H = VO; 2 I < Q v Q � � � 1�� � � Q � 7 S ��R�I S�R�H 2 He~';3S
_9L T�=UT /*;3R�IuL-MBH 2 �4; = I MBH 2 R T ��H�MBH�S�LBH 2 P';3MB;XH = _�J�^�MB; = R�HiP';3MB;3R';��5R�H = J}NH|L-I�R�I��s_'; = 1 3 � ��>'Zc=
�4; = I M���Q 7 T S�R T V*;i��_�H5S�I 2 HwMBHO; =UT /*;�S T S�G _�S';iMBH�R�_�V�V T NI3S\R�H = MB;3S�G IYR�H = ^ = I
��_�H4��L-I J N;3S�R�I = I
VOI JKP = H�L-I\P';3M-; = I 2 V�N; = V�_ = I 2 P�I 2 L-H�M T I3MBH 2 >b� H�I3^ 2 H�MA�4;j��_9H3� 2 T ^ T H�S&; = _9L TU=UT /*;3M5H = �3; = I M��PQ
8 7 � x 2 H¨I3^9L T HOS�H�S MAH 2 _ = L-;3R�I 2 ;3V�HOP9L-;3^ = H 2 ��V�I S�� Q 8 7 � � NH 2 L-I 2f2 I3S R9HOJQ; 2 T ;3R�I�PtI ^�MBH 2 �
R�HO^ T R�IK;���_�HuH = M-;3S9G IXR�H = ^ = I
��_�H 2 HY�3HiH|{
VOH 2 T �4;3JKHOS�LBHuMAHOVOI3MALd;4R�I >

Z S = ;hL-;3^ = ; *
> 1}2 H¨J�_�H 2 L-MB; = ;}MAHOR�_9VOV T NI S R�H&_9S�I R9H = I 2 ^ = I���_�H 2 R T ;3G I S�; = H 2 q = ;
P�MBH�V T 2 T NI3S(I3^9L-H�S T R'; > �<;3MB;&H =�= I�� 2 Hk~';�g��B;3R�I¨H = Ld;3JQ;�]S�InR�H = ^ = I���_�He; < Q � � ��q 2 Hk~';
�4;3M T ;3R�I�H = N;3S9G _ = Isq = ; 2 HOP�;3M-;3V T NI SKHOS�LBMBH5P = ;3VO; 2 > Z S = ;sLd;4^ = ; 2 HaJ�_9H 2 LBM-;YH = M-;4S�G IYR�H���_�H = L-I
P�I3MwH = ; = G3I M T L-JKI��s_�; = 1 3 � � m 	 �	��
���
 ��
��������	� p|��; 2 N  VOI3JQIQH = H�MBMAI MsVOI3JQH|L T R9I#; = MBH*; =UT /O;3M5H =
P�MBI�R�_�V|L-IXJQ;4L-M T /21 � H�V�L-I3M�VOI S = ; 2 J\;4LBM T VOH 2 MAH 2 _ = L-;3S�L-H 2 R�H = ;��+;4V�L-I3M T /O;3V T NI S >
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RCS Monoestática, placas planas S
1
 y S

2
, L = D = 2.26λ, α = 45º, polarización θ−θ

Cálculo directo
Aplicación de Dual−MGS en bloques no diagonales

1 T G _�MB; *
> �
8��&� � @ gBf�|6f1e } i �m i ?ko m~o f�j jCe } v f�| z�? er| i e m w6e } � q eug m�F eCf�g �erikj ?no f gBf } ikj m{z f
eu|
w m > Fhq j m
� N 
���o f�|�w f } v m j �m g~erikj f } � � ! � �  ����� E � ����� S N �Kf�g7v m j m{o@? �f�|`eu| ikjCe�euw g �eri f z f z*? jCe o i f B % f %
o f�| s�eu| od? f�| m w F�G euwKg �eri f z f � 	 ' % o fh|0w mXm vxw ?no*mVod? �f�| z e~w m z e }ro f�g7v f }A?nod? �f�| � q�m w�� % d @ eu|0w f }
�uw f � q e } |xf z*?km|F f�| m w e } N() f�w m j ? � mVod? �f�| +�-/+ N
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RCS Monoestática, placas planas S
1
 y S

2
, L = D = 2.26λ, α = 90º, polarización θ−θ

ε = 0
ε = 0.01
ε = 0.1

1 T G _�MB; *
> � ���&� � @ gBf�|6f1e } i �m i ?ko m~o f�j jCe } v f�| z�? er| i e m w6e } � q eug m�F eCf�g �erikj ?no f gBf } ikj m{z f
eu|
w m > Fhq j m
� N 
��(o f�|pw f } v m j �m g~erikj f } � � !/� �  ����� E � � ��� S N �Kf�g7v m j m{od? �f�| eu| ikjCe w f } jCe }tq w i m{z f } f ��i eu| ?nz f }
eug7vxwye m | z f z*? } i ? | i f } s m w f�jCe } v m j m euw�v m j �m g~erikj f	�7eu|�w m�z e }ro f�g7v f }B?ko@? �fh| � q�m w�� % d @ er|�w f } �uw f � q e }
|xf z*?nm@F f�| m w e } N ) f�w m j ? � m{od? �f�| +�-/+ N
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� v �5;3S�G IXH|��HOV�L T �3I Z MBMBI3M�MBH = ;4L T � IXJKHOR T I
71S � � � � 1 ��� 6
��8 7 � x

71S � � �
8 1 � � 8 ��8 7 � x

� � S � � ��� � � * 1 ��8 7 � x
� � S � � �36 6�� � ����8 7 � x

� 7#S � � � � � � � * 1 ��8 7 � x
� 7#S � � � *�� 1 � * �
��8 7 � x

:<;4^ = ; *�> 1 � � } i q�z*? f z erw4j m | F f eDCre o i ? s�f z e(w f } �uw f � q e } |xf z*?nm@F f�| m w e }PG euw,eujtj�f�j~gBe z*? fpjCeuw m i ? s�f
o f�g~eri ?nz f eu| euw v6j�f zhq o i f
g m ikj ? � � she o i fhj N � w v m j �m g~e�ikj�f � D m>}A?nz f�> �umVz f m ��� N
��� 
M/ � 
 - %�
M����/ ��! � 
 � � � 
M�)! �6� $'/ % � �)! � 
����M� � ! � %,������$ - ���	� ��

�	��� % � � �(����.�% � ! � � / % - ����� ��� %,
 ��!'�)��� ��� �9��%,


" � - �6%
�W� /�� - %,�#�,��
 � !'% " � - ��!�� "�- %(� �E/ � - � !�%(���9��8 ��- ��/
� ��� .4� 34��%L%,
 � � 3���% � ��� - - % 
M�#
M%L%,� " ��%�� � ����$ - �9��%,
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�� ��� ��� ��� � � ���	� � � � � ���� � � � � �
� � ��� �! �

" ��� � �)�"#�	 !.� % �)���(�

Z SKH 2 L-;YLBH 2 T 2�2 H5~';3SKR�H 2 ;3MBMAI =U= ;3R�I��4;3M T ; 2 L
NH�VOS T V*; 2 H�g�V T H�S�L-H 2 P';3MB;YH = ;3SaN; =�T 2 T 2 R�H5P�MBI3^ = H�J\; 2
H = HOV|L-MAI J\;4G SlNH�L T V�I 2 � 2 T G _ T HOS9R�I = N  S�HO; 2 R�H T S�� H 2 L T G�;3V T NI SKMBH = ;3V T I S';4R'; 2 Ld;4S�LBIuV�I S\J�NH�LBI
R9I 2 R9H
; = Ld;���MAHOVO_9HOS�V T ;XVOI JKI�VOI SeJ}NH�L-I�R�I 2 M T G _9MBI 2 I 2 >

Z S#P�M T JKHOM = _�G ;3M 2 H0~';u_9L TU=�T /*;4R�I = ;iH|{
P�MBH 2 T NI S#R�H = ; 2 R T 2 L-M T ^�_9V T I3S�H 2 R�H0VOI MAM T H�S�L-H 2 I ^�MAH
2 _�P�H�MAg'V T H 2 ;3MA^ T LBM-;3M T ; 2 V�I JQIeR�H 2 VOI3JQPtI 2 T V T NI S&H�ShJKI
R�I 2 R9HQV�I MBM T HOS�LBH\P';3MB;eH = R9H 2 ;4MBMBI =U= I
R�H0L
NHOV�S T VO; 2 V�_'; 2 T ;3S'; = N  L T VO; 2 R�H T S�LBHOG MB;3V T NI S�����_�H�VOI S =U= H|�4;3S\_�Sf;4_�JQH�S�L-I�R�M�N; 2 L T V�I�R�H = ;uH�g 1
V T HOS9V T ;YVOI JKP�_9L-;3V T I S'; = qKJQ;3S�L T H�S�HOS = ;uP9MBHOV T 2 T NI SKqQMAI ^�_ 2 L-H�/�R�H = ; T S�LBHOG MB;3V T NI S 2 _�P�H�MAg'V T ; =
R�H = ;XVOI MAM T HOS�L-H > � P';3MrL T M5R�HY��_�S�V T I S�H 2 R�HY�+; 2 HuH|{
P�MBH 2 ;3R�; 2 ;3S'; = N  L T VO;3JQH�S�L-H�PtI M0JKHOR T I\R9H
;3P9MBI*{ T JQ;3V T I S�H 2 PtI =�T S�I J T ; = H 2�2 HY~';3S T S��3H 2 L T G�;4R�IQR9I 2 ;3P�MBI*{ T JQ;3V T I S�H 2 P';3MB; = ;XI3^9L-H�S�V T NI S
H|g'V T HOS�L-H�R9H = I 2 V*;3JKPtI 2 MB;3R T ;3R�I 2 ����_�H�_
L TU=�T /O;3Sk_9S';#R T � T 2 T NI3SkR�H = ; 2 _�PtHOMAg�V T H�I3M T G T S'; = H�S
MAHOG T I S�H 2 G H�S�HOMB;3R'; 2 P�I M�_�S#; = G I3M T LBJQIs;3R';3P9L-;4L T � IuR�H 2 ;3MBMAI =U= ;3R�IiHOS = ;iLBH 2 T 2 > .�;uP9M T JKHOMB;YR9H
H 2 Ld; 2 ;3P�MAI�{ T J\;3V T I S9H 252 H�;3P =UT VO;QV�_';3S�R�I = ;K�+; 2 H�R�H�S�L-MBIjR9H�V*;3R�;\MBH�G T NI SkR�H T S�LBHOG MB;3V T NI S�H 2
P�MAHOR�I3J T S';3S�L-H�JQH�S�LBH =UT S�H*; = � ;3_9S���_�H0PtHOMAJ T L T HOS�R�I�R9Ha��I3MBJQ;sVOI S�L-MAI = ;4R';�_�S';iV T H�MAL-;iV�I JKP�I 1
S�H�S�L-HaS�I =UT S�H*; =�>3Z SKH = 2 HOG _9S�R�I�VO; 2 I 2 H5V�I S 2 T R�H�M-;�_�S';��4;3M T ;3V T NI S�R�H = ;w�+; 2 H 2 H�G�N_�SXP';4LBMBI S�H 2
V�_';3R�M�N;4L T VOI 2 q�_�S';sV T HOMrLd;w�4;3M T ;3V T NI S�;3R T V T I S�; = R9H�I MBR9HOS 2 _�PtHOM T I M > Z 2 LBI 2 R�I 2 H 2 ��_�H�J\; 2 ����_�H
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HOJKP = HO;3S�_9S';#R�H 2 VOM T PtV T NI3SWR�H = ;QVOI3MBM T HOS�L-H�JQH�R T ;3S�LBH�_�SnV�I S��A_�S�L-I\MBHOR9_�V T R�IjR�H�P�_9S�LBI 2 R�H
J�_�H 2 L-MAHOI��3P�_�HOR9HOS 2 HOM�VOI3J�^ T S�;3R�I 2 P';4M-;�I3��MBH�VOH�Mc_�S';�L
NHOV�S T VO;�J�_9q�MAI ^�_ 2 Ld;9��H|g'V T HOS�L-H�q���_�H
I3��MBH�VOHQMBH 2 _ = L-;3R�I 2�2 T J TU= ;3MBH 2 ; = I 2 R�H|�
_9H = LBI 2 PtI M�_9S�; = G3I M T L-JKIeR9H T S�L-H�G M-;4V T NI3S&S�_�J}NHOM T V*;
VOI Sf_�SeJ�_�H 2 LBMBHOIKR�H�S 2 IQR�H = ; 2 V�I MBM T HOS�LBH 2 >

Z S�V�I J�^ T S';3V T NI S�V�I S = ; 2 L
NH�VOS T V*; 2 ;4S�LBHOM T I MAJQH�S�LBH�JKHOS�V T I S';4R'; 2 P';4M-; = ;KI ^9LBHOS�V T NI SnR�H
= I 2 VO;3JQPtI 2a2 Hu~';QR9H 2 ;4MBMBI =U= ;4R�IX_�SWJ}NH�L-I�R�I T LBHOMB;4L T � IKP';3M-;KH = VbN; = VO_ = IKR�HuH|��HOV|L-I 2 R�H�I MAR�HOS
;3MB^ T L-MB;3M T I&H�S�L-MBH 2 _�P�H�MAg'V T H 2 P';3M-;4J}NH|L-M T V*; 2 _9L T�=UT /*;3S�R9I`J}NH�L-I�R�I 2 R�H�; = L-;&��MBH�VO_�H�S�V T ; > .�; 2
VOI MAM T HOS�L-H 2 I ^9LBHOS T R'; 2�2 I S\R�H 2 VOM T Ld; 2 JQH�R T ;4S�LBHa_�S';�V�I J�^ T S';3V T NI SKR�H0JKI�R�I 2 R�HwV�I MBM T HOS�LBH0H�S
/OI S�; 2�2 _�;��3H 2 qhH = NHOV|L-M T V*;4JQH�S�LBH#G MB;3S�R�H 2 q`_�S}J�_9H 2 LBMBH�I¨R9HOS 2 I¨H�S}/OI S'; 2 P�H���_9H�]S'; 2 ��VOI S
G M-;4S\VO_9MA�4;4L-_9M-;�I�V�I S T MBMBH�G _ = ;3M T R';3R�H 2 > .�;uR T � T 2 T NI S\R�H = ;YG HOI JKH�LBM*N  ;uHOS\MBHOG T I S�H 2y2 H =U= H��4;u;
V*;3^tI�R�H�JQ;3S�H�M-;�;4_9L-I J N;4L T V*;YJQH�R T ;4S�LBHs_�Sf; = G I M T L-JKIY;3R';3P
Ld;4L T � I >�Z 2 T JKPtI MAL-;3S�L-HwMAH 2 H�]S';3M
Ld;3J�^ T NH�S = ;�S�HOV�H 2 T R';3RWR9H T S�V = _ T M�_9S'; 2 HOM T HuR9H�; = G I M T L-JKI 2 H�g'V T HOS�LBH 2 P�;3M-; = ;�R�H|L-HOV�V T NI S�R�H
/OI S�; 2 I
V�_ = L-; 2 H TU= _9J T S';3R'; 2 HOS = ; 2�2 _�PtHOMAg�V T H 2 R9I S�R�H4�tH�SkVO;3R'; T LBHOM-;4V T NI3SjR�HiH 2 LBHuJ�NH�LBI
R9I��
2 H5R�HO^tH5V*; = VO_ = ;3M = ;�VOI3MBM T HOS�L-H T S9R�_�V T R';9� q ; 2 HO;uR�H�^ T R9I�;���_�HOS�LBH 2 H@{�L-HOMAS'; 2 m+I S�R�; 2 P = ;3S'; 2 I
��_�HOS�LBH 2 P�_�S�LB_'; = H 2 VOH�MBV*;4S'; 2 pyIX;�I4L-M-; 2 _�PtHOMrg'V T H�M-;3R T ;3S�L-Hs��_�Hi;4V�L[N_';uVOI JKI�P';3MAVd~�Hi;3V|L T �3I >

Z�= MAH 2 _ = L-;3R�IfR�H = ; T S��3H 2 L T G�;4V T NI3S¨MAH*; =�T /O;3R';#HOS¨MBH = ;3V T NI S¨; = ; 2 L
NHOV�S T VO; 2 ;3S�L-H�M T I3MBJKHOS�L-H
H|{
P�_�H 2 L-; 2y2 H0~';�� T 2 L-IYP = ; 2 J\;4R�IiHOSK_�S\V�NI R T G3IYH = H�V�L-MAI JQ;3G SlNH|L T V�I��3H 2 V�M T LBIuH�S = HOS�G _�;��AH 1 I3M 1L-MB;3S��[H�S�H = ��_�H 2 H�HOJKP = HO;#H = J}NH�LBI
R�I T L-H�M-;4L T �3IY�A_�S�L-IfVOI3S = ; 2 L
NHOV�S T VO; 2 H�g'V T H�S�LBH 2 P';3MB; = ;
T S�L-H�G M-;4V T NI3SnR�H = ;jVOI MAM T H�S�L-H3�bH�S`V�I J�^ T S';3V T NI SnVOI3S = ; N� P9L T V*; 1 N  2 T V*;\q�_�S¨JQI�R�H = ;3R�IfG H�I 1
J}NH|L-M T VOInJKHOR T ;3S�L-H 2 _�PtHOMAg�V T H 2�� �w� 5���>�Z 2 L-HfVbNI R T G I�~'; 2 T R�I�HOJKP = HO;3R�InP';4M-;�H = V�N; = V�_ = I
R�H = ; 2 H�VOV T NI S M-;3R';4MKR9HeJ N_ = L T P = H 2 G HOI JKH�LBM*N  ; 2 MBHO; =UT 2 Ld; 2 H = NH�V�LBM T VO;3JKHOS�L-HfG MB;3S�R�H 2 V�I S MAH21
2 _ = Ld;3R9I 2Q2 ;4L T 2 �+;3V|L-I M T I 2 ��;3^�M T HOS�R9I`_�S�^9_�HOS SwN_�JKHOMAI`R�H = N  S�H*; 2 R�H T S�� H 2 L T G�;3V T NI S P';3M-;&H =
;3P�MAI��3HOVd~';4J T HOS�L-IKR�H = ;�H|g'V T HOS�V T ;���_�Hu~�;KR�H�JQI 2 L-MB;3R�I�L-H�S�HOM >

�wR�H�J�N; 2 R9H = R�H 2 ;3MAMBI =�= I#R�H = VbNI3R T G IjR9HQ; = Ld;K��MBHOV�_�HOS9V T ;
� 2 H�~'; T S��3H 2 L T G�;4R�IfHOS�MBH = ;3V T NI S
;Q_�SkJ}NH|L-I�R�I\M T G _9MBI 2 IQ��_�HuHOS = I 2 N_ = L T JQI 2 ;t]S�I 2 ~';\R�H�JQI 2 L-MB;3R�IKL-HOS9HOMw_9S�G MB;3S�PtI3L-H�S�V T ; =
P';3MB;kH = ;3SaN; =UT 2 T 2 R�H\I ^��AH�LBI 2 H = NH�V�L-M T VO;3JQH�S�L-HKG M-;3S9R�H 2 >�Zc= 3 NH�L-I�R�IkR�H = ; 2 1 _�S�V T I S9H 2 5 ; 2 H��;3M-;4V�L-H�M*N  2 L T V*; 2 _9L TU=UT /*;�_�SWV�I S��A_�S�LBIjMBHOR9_�V T R�I\R�Hu��_�S�V T I S�H 2 R�Hu^'; 2 HYq�R9H�P�MA_�HO^';QR�H�; = L-I
S T �3H = ��_�HsPtHOMBJ T LBHOSQH 2 L-;3^ = HOVOH�M�_�S 2 T 2 L-HOJQ;�R�H0HOV�_';3V T I S�H 2 =UT S�H*; = H 2 ����_�HwP�_�HOR9H 2 H�M�MBH 2 _�H = L-I
JQH�R T ;4S�LBH = ;�;4P =UT V*;3V T NI SuR�H�J}NH|L-I�R�I 2 R T MBH�V�L-I 2 >�Z { T 2 L-H�_�S';�MAH = ;4V T NI3S�R T MAHOV�L-;sVOI S = ; 2 L
NH�VOS T V*; 2
;3S�L-H�M T I3MBJKHOS�L-HaJKHOS�V T I S';4R'; 2 HOS#H = V�N; = V�_ = IYR�H0H 2 L-; 2 ��_9S�V T I S�H 2 R�Hw^�; 2 H4��q ;u��_�H 2 HwHOJKP = H*;3S
= ; 2 VOI MAM T HOS�L-H 2 R�Hn� � R9HnR T �3HOM 2 ; 2 I S�R�; 2 T S9V T R9HOS�L-H 2j2 I ^�MAH = ;¨G HOI JKH�LBM*N  ; >yZ 2 L-HnJ}NH�L-I�R�I
~'; 2 T R�IKVOI3J�^ T S�;3R�IKR�Hu��I MAJ\;XS�I�� H�R�I 2 ;\VOI S�_�S�JKI
R9H = ;4R�IQJKHOR T ;3S�L-H 2 _�P�H�MAg'V T H 2 � �0� 5��
2 I ^9MBH = ; 2 ��_�H 2 H�_9L TU=�T /*;4Sf��_9S�V T I S�H 2 R�H�L T P�IXL-H �B;3R�I\qkVO_9Vd~ TU=�= ;XVOI JKI\��_�S�V T I S9H 2 R9H�^'; 2 Huq
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P�MA_�HO^�;\R�H�^�;��AI#S T � H = ��MBH 2 P�H�V�L T �4;3JKHOS�L-H > :$;3J�^ T NHOS 2 H�~';3S T S�� H 2 L T G�;3R�IKL
NH�VOS T V*; 2 H�g'V T HOS�LBH 2
P';4M-; = ;�G H�S�HOMB;3V T NI SQR9H = I 2 ^ = I���_�H 2 S�IYR T ;4G I S'; = H 2 H�S = ;iJQ;4LBM T /�MAHOR�_9V T R�;9� 2 H�S�L-;3S�R�I = ;�^'; 2 H
P';4M-; = ;wI ^9LBHOS�V T NI S�R�H�_9S�J}NH|L-I�R�IsV*;4P';3/�R�H�MAH 2 I = �3HOM�P�MAI ^ = HOJQ; 2 H = HOV|L-MBI3J\;3G3SyNH�L T VOI 2 G MB;3S�R�H 2
qjV�I S 2 _�PtHOMrg'V T H 2 ;3MB^ T L-MB;3M T ; 2 R�H���I MAJ\;�M T G _9MBI 2 ; >

" ��� � !;� !"����� 	 '� �����
� ��� � ��� ��� � �

�yI JKI 2 Ha~';iVOI JKHOS�L-;3R�IYHOS = ; 2 H�VOV T NI S#;4S�LBHOM T I M�� = ;�VOI3S�L T S�_';3V T NI SXS';�L-_�MB; = R�H = LBM-;3^�;��AIuR9H 2 ;
1
MAMBI =�= ;3R�I�H�S\H 2 Ld;iL-H 2 T 2 T JKP =�T V*; = ;iVOI S 2 T R�H�M-;3V T NI SKR�H5_�S\V�I S��A_�S�LBI�R�H = N  S�H*; 2 R�H T S��3H 2 L T G�;4V T NI3S
PtI M = ; 2 ��_9Hu;4P�MBI�� H�Vd~';3MaqjJKHo�AI MB;3M�H = V�I JQPtI MrLd;3J T H�S�LBI�R�HiH 2 L-I 2 J}NH�L-I�R�I 2 >

Z S MBH = ;3V T NI S ; = R�H 2 ;3MAMBI =�= I&R�H�L
NH�VOS T V*; 2 H�g'V T HOS�LBH 2 ^'; 2 ;3R'; 2 H�S = ;`R9H 2 V�I JKP�I 2 T V T NI S�R9H
JKI
R9I 2 R�HwV�I MBM T HOS�LBH3� 2 HwP9_�HOR�H�S#R�H 2 Ld;4V*;3M�P9M T S9V T P�; = JKHOS�L-H = ; 2�2 T G3_ T H�S�LBH 2 = N  S�H*; 2 R�HaL-MB;3^';��AI��

❏ � S�V = _ 2 T NI S}R�H = ;nP�I 2 T ^ T�=UT R';3RhR�Hk;3S'; =UT /O;3M 2 _�P�H�MAg'V T H 2 R�HeJ\;�L-HOM T ; = R T H = NH�V�L-M T V�I¨H�S H =
J�NH�LBI
R9I T LBHOMB;4L T � I >lZ 2 Ld;hI3P�V T NI S MBH 2 _ = L-;hJ�_9q ;4L-MB;3V�L T �4;9�cLd;4S�LBI�P�I3M\H =0T S�L-H�M�NH 2 ��_�H
2 _ 2 V T L-;KH = PtI�R�HOM0;3S'; =�T /O;3M�P�MAI ^ = H�J\; 2 = IXJ�N; 2 MAH*; =�T 2 L-; 2 ��_�H 2 H*;KP�I 2 T ^ = H�VOI JKIKP�I M = ;
MAH = ;4L T �3; 2 T JQP =UT V T R';4R¨V�I Sh��_�H#P9_�HOR�H 2 HOM T S�L-MBI�R�_�V T R';
�bVOI S 2 T R�H�M-;3S9R�I = ; 2 VOI3MBM T HOS�L-H 2
JQ;3G SlNH�L T V*; 2 ;4R�HOJ N; 2 R�H = ; 2 H = NHOV�LBM T V*; 2a2 I3^�MBH = ; 2a2 _�P�H�MAg'V T H 2 qfI ^9LBHOS T HOS�R9I\_�S�I 2 V�I
H 1
g�V T H�S�L-H 2 R�HiMAH�z'H@{ T NI S 2 I ^�MAH = I 2 P';4MBVd~�H 2 MBH�VO_�^ T HOMrL-I 2 R�HiJQ;4L-H�M T ; = R T H = NHOV|L-M T VOI >

❏
�5L T�=UT /*;3V T NI SkR�HXVOI MAM T H�S�L-H 2 H���_ T �4; = H�S�L-H 2 ; = L-H�MBS';4L T �4; 2 ; = ; 2 R�HK� � > �wV�LB_'; = JQH�S�LBH�q�;
2 HjH 2 L�N;WL-MB;3^';��B;3S9R�InHOS}H 2 Ld; = N  S�H*;kVOI S}MBH 2 _ = Ld;3R9I 2 H 2 P�H�M-;3S�/O;3R�I MAH 2 >�Z S}G H�I JKH�L-MON  ; 2
J�_9qKVOI JKP =UT V*;3R�; 2 H = P9MBI�VOH 2 ;3R�I�R�HwI
V�_ = L-;3V T NI SQP9_�HOR�H 2 HOM�MAH*; = JQH�S�L-HaL-HOR T I 2 I�� =�= H�G�;3S 1
R9I#; 2 _�P�I3S�HOM0_�S';\VO;3MBG�;KVOI JKP�_9L-;3V T I S'; = V�I S 2 T R�HOMB;3^ = HYqeMBH 2 _ = Ld;3S9R�I#VOMON  L T VOIKP';3MB; = ;
I3^9L-H�S�V T NI SQR9H0MAH 2 _ = Ld;4R�I 2 VOI MAMBH�V�L-I 2 > �5H 2 _ = Ld; T S�L-H�MBH 2 ;3S�L-H4��PtI McLd;4S�LBI���H��4; = _';3McH = V�I J,1
PtI MrLd;3J T H�S�LBIXR�H�I3LBMBIXL T P�IKR�H�V�I MBM T H�S�LBH 2 P';3M-; = ; 2 ��_�H4� 2 T S�S9HOVOH 2 T R';3RWR�HuVOI S 2 T R9HOM-;4M
/�I S'; 2 I
V�_ = L-; 2 � = I 2 VO;3JKP�I 2 MBH 2 _ = L-;3S�L-H 2�2 Hi;3S�_ = HOSfR�Hs��I MAJ\;�S�;4L-_�MB; = H�S = ; 2 /�I S'; 2 R9H
2 I J�^�MB;�q 2 HiMBH|��_�HOMAVOH�S�HOS = ; 2 = _�J T S';4R'; 2 >

❏ � S�V = _ 2 T NI S�R�HuS�_�H��4; 2 L
NHOV�S T VO; 2 R�H�;3VOH = HOMB;3V T NI S�PtI M0JQH�R T IKR�H�R�H 2 VO;3MALBH�M'N;3P T R�IQR�H 2 _ 1
PtHOMrg'V T H 2 > .bI 2 P9MBI G MAH 2 I 2 HOS = ; 2 L
NHOV�S T VO; 2 ^'; 2 ;3R'; 2 HOS�H =�� 1 5 _��[H�M�;3S�G3_ = ;3M 2 HyP�MBI�R�_�V�HOS
R9Hy��I MBJQ;wV�I S�L T S�_';4R';9�3PtI M = Iw��_�H�MAH 2 _ = Ld; T S�L-HOMAH 2 ;3S�L-H T S9VOI MAP�I MB;3M = ; 2 ; = J}NH�LBI
R�I T L-H�M-; 1
L T �3I >
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❏
�0SaN; =�T 2 T 2 R�H����
�� �������	� 

� 	 �
 ��� � ����� H�S = ; 2 H = H�VOV T NI S`R9H#;3��_�H =U= ; 2u2 _�P�H�MAg'V T H 2 q¨H���H�V�L-I 2
P';4M-; = I 2 ��_�H 2 HnH 2 L T JQ;`_�S';hJQ;*q I M#V�I S�L-M T ^�_�V T NI S�; = MAH 2 _ = Ld;4R�I`g'S'; = �yMAHOVd~';4/*;3S�R9I
H = VbN; = VO_ = I\R�H�VOI S�L-M T ^�_9V T I3S�H 2 V�I JKP�_9Ld;4V T I3S'; = JKHOS�LBHuV�I 2 LBI 2 ; 2 qkVOI3Sn_�S';#;3PtI MrLd;3V T NI S
R�H 2 P�MAHOV T ;3^ = H >

❏
� T ^�M T R';4V T NI3SKR9H = ; 2 L
NHOV�S T VO; 2 ^'; 2 ;3R'; 2 H�S#JQI�R�I 2 R�H0VOI MAM T HOS�L-H5VOI SQJ}NH|L-I�R�I 2 M T G _�MBI 2 I 2
P';4M-;`H = VbN; = VO_ = I¨R�H = V*;3JKP�I&HOS T S�LBHOMB;3VOV T I S�H 2 = Ho�B;3S'; 2 ��JQH �AI M-;3S9R�I = ;&H�g�V T H�S�V T ;&R�H
L
NHOVOS T V*; 2 ;4JQP =�T ;3JKHOS�LBHsHOJKP = HO;3R'; 2 V�I JKI�H =:3 NH|L-I�R�I\�kN;3P T R�I�R�H = I 2 3 _ = L T PtI = I 2 >

Z SYMBH = ;3V T NI SY; = ;a;3P =�T VO;3V T NI SsR�H = 3 NH�L-I�R�I5R�H = ; 2 1 _�S�V T I S9H 2 5 ; 2 H���;3MB;3V�LBHOMON  2 L T VO; 2 �*P9_�HOR�H�SR�H 2 Ld;3VO;3M 2 H = ; 2�2 T G _ T HOS�L-H 2 = N  S9H*; 2 R�H�LBM-;3^';��AI��

❏
Z 2 L-_�R T IjR�H�S�_�H|� I 2 J}NH�L-I�R�I 2 R�H�MAHOR�_�V�V T NI SWq�I3MAL-I3G I S'; =�T /O;3V T NI SfR�H = SsN_�JQH�MBIQR�H���_�S 1
V T I S�H 2 ^'; 2 H�V*;3MB;3V�LBHOMON  2 L T V*; 2 > �5S�IjR�H = I 2 V*; 2 I 2 V�I J�L-H�JQP = ;3R�I 2 VOI3S 2 T 2 L-H�H�S�H = ;3S�N; =UT 1
2 T 2 R�H = VOI3JQPtI MAL-;3J T HOS�LBI\R�H � 	 ���� � � ��������
�
 � � 	 � 
 	 VOI JKI\��_�S9V T I3S�H 2 R9H�^'; 2 H�V�_'; 2 T 1
I MrL-I G3I S'; = H 2 >

❏
� ; =UT R�;3V T NI S#R�H = J}NH|L-I�R�I�HOS 2 _�;3P =UT VO;3V T NI S#;�H 2 L-MA_�V�LB_�M-; 2 G3M-;3S�R9H 2 qjV�I JQP = Ho�B; 2 >�Z S = ;
P�MAH 2 HOS�L-H\LBH 2 T 2�2 HQ~�;k_9L TU=UT /*;3R9IjH = J T 2 JKIjP';3M-;eH = ;3SaN; =UT 2 T 2 R�HQH 2 L-MB_9V�L-_9M-; 2u2 HOS9V TU=�= ; 2 �
PtI M = I���_�H0MBH 2 Ld;uMBH*; =UT /O;3M�_�S#H 2 L-_9R T IuR�HwG H�I JKH�L-MON  ; 2 R�H0VOI JKP = H � T R';4RKV�MBH�V T H�S�L-Hs~'; 2 Ld;
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