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©��uª�ltg�g!�¡g!h�q;g|d�^osubc\'`5�uª�v�\�foª�\«_afo��ij_abclt\'de_abcv�ª�n
¬ v�ªbmg!`mv�_ez/fovw{|\�`�n}vwb�~�gah � \�ª�ltftg|�wg|x!~!yui�\'�w�£g!so`cft\
q;vwb�~!yoi®qP¯!�!�o°!yu�/s3n�bm`m_!�wv�_t±

� d�_av��²��³u´|µo�!���t¢o¶���·/¥¹¸O�¨¥}¦!§|�¨¥¹�!�
º«[]\�^o_!`}bmde\�fOb�gah�q;g!de^tsubm\�`5�uª�vw\'foª�\�prq;g!de^tsubm\�` � fox!v�ft\�\'`cv�ftx�1_ � `mg!�£\«z/ftv�{!\'`mncv»b�~|yti�\����£g!st`mft\!y ¬5¼ q,�!�!¯|½ty��/son}bc`�_a��v�_
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ÆLÇ�È�É'ÊÌËoÍaÉ
� lt\�deg!�tv��wvwb�~�g!h£sonc\�`cÎH`cg|�w\P`c\'��_abcv�g!foncltv�^
v�n�_�ft\��9hÏ\'_abcst`m\`c\'��_abcv�{!\�bcg/bclt\'vw`.ª�g!sof|bm\�`m^o_a`cbmnWvwf«sonc\�`cÎH`cg|�w\�_!nmncvwx|ftde\�fObmn'±
Ð lt\�f®_afj_!�td�v�ftv�n�bm`m_abcv�{!\�`mg!��\
_|ncncvwx|fon5_L`cg|�w\«bmg�_Ñson}\'`��v»bmlL_]deg|�tvw��\�de\�d��3\'`mncltv�^Wykbclov�n�_!�w��gk�/n.bclo\�son}\'`�bcgEsonc\
bclt\�^3\'`cdev�ncncvwg|fon«g!h;bmlt\Ñ`mg!��\L_afo�Òbmgj�3\ÑhÏst`cbclt\'`
_!�t�t\'�
gabclo\�`�`mg!��\'nP��~Ñ_!�udev�ftv�n�bm`m_abcg!`�n'± ¼ dedeg!�tv���\�de\'d
�£\�`�n}ltv�^x!`�_afObmn¨bmlt\�sonc\�`/bclt\
_!subclog!`mv»b�~Ñbcg�sonc\«bclo\�^3\'`cdev�ncncv�g!fon'y
�tsub��ug�\'n.ftg!b�de_!Ó!\Pbclo\Ps3n}\'`.\'�wv�x!v��t��\PhÏg!`.hÏst`cbclt\'`�`cg|�w\¨_!n}Î
n}v�x!ftde\'f|b�± � �PgLb�~�^£\'n]gah�^o`cg|�t�w\'d�n5d�_Ì~�_a`mv�nc\�v�f�sonc\�`cÎ`cg|�w\j_|ncncvwx|ftde\�fOb���v»bml=bclt\�d�g|�tv��wvwb�~Ôg!h�sonc\�`cÎH`cg|�w\Õ`c\'��_aÎ
bcv�g!foncltv�^W±4Ö]fo\®v�n�`m\���_kbc\��×bmg=_!subclog!`mvwØ�_kbcv�g!fYx!`�_afObcv�ftx
^t`cguª�\'nmn�± Ð lt\�fÙ_�`mg!��\ev�n«x|`m_!fObc\'�Òbmgj_�son}\'`'y?bcltv�n�`mg!��\de_Ì~¿�£\Òª�g|fuÚov�ªbÑ��vwbcl,gabclo\�`L`mg!��\'nÑgahEbclt\Òsonc\�`Lg|`Lbcg!Î
x!\�bmlt\�`«��vwbcl®bmltv�n�`cg|�w\|Û¡bclt\�s3n}\'`«de_Ì~�lo_Ì{!\�g!`«�u\'`cv�{!\�_
ltvwx|lÒ��\�{|\��.gah¨_asubmltg!`mv»b�~|±��/ftg!bclt\'`Ev�n�`m\���_kbc\���bmgÕ_!subcltg!Î
`cv�Ø'_abcv�g!fÙ`m\�{|g�ª'_kbmvwg|fW± Ð lt\'f9_j`mg!��\Ñv�n�`c\'{!g!Ó|\'�®hÏ`mg!dÜ_son}\'`'y!bclt\5son}\'`�d�_Ì~
n}bcv��w�3lo_Ì{!\Pbclo\/`cg|�w\PhÏ`mg!dÝgabmlt\�`�`mg!��\'n'±
¼ f�bmltv�n]^o_!^3\'`'y£�;\��uv�ncª�soncn5x!`�_afObcv�ftxL_!fo��`m\�{!guª'_kbcv�g!fd�gu�u\'��n/`c\'��_abc\'�Ñbcgedeg!�ovw��\«_afo�Õv�d�deg|�tvw��\«de\�d��3\'`mncltv�^on

�3\�b��;\'\�fÔs3n}\'`mn�_afo�Þ`mg!��\'n'y.bclt\'fÔ^t`mgk{�v��t\Ñ^t`mg!^£g|nc\'�Þ_!suÎ
bcltg|`cv�Ø'_abcv�g!f�x!`�_afObmvwftx3y3�P\'_!Ó�`m\�{|guª�_kbmvwg|f�_afo�jn}bc`mg!foxL`c\�Î
{!guª�_abcv�g!fe_a��x!g!`mvwbcltd�n.bcl3_kb�_a`m\¨�o_!nc\'��g!fe`m\���_kbmvwg|fo_a�u_a��x!\�Î
�t`m_�_!fo�Õg!^£\�`�_kbmvwg|fon�± Ð \
_!��ncg��u\'nmª�`mv��3\«ltgk�,bcgLs3n}\Ebmlt\ft\��ß_a��x!g|`cvwbcltd�nP��vwbcl�_af�_afog!f�~�d�vwb�~Lnmª�_a��_a�o�w\E^o_Ì~�de\�fOb
ncª�lt\'de\!±�à1v�fo_!�w��~!y!ª�g!de^o_!`cv�n}g|fon.��v»bml�g!bclt\'`�`c\'��_abc\��
�Pg!`mÓ
_a`m\�d�_|�u\!±
á�â�ãkä�åkæmçÌè�é �/submltg!`mv�Ø'_kbmvwg|fWyÕd�g|�tv��wvwb�~!yjê/ë¨�5q]yez5nc\�`cÎê�g!��\�ê�\���_kbmvwg|foncltvw^?±

ì í�î É�ÊkïWð.ñ1Í!É'òóï î
� lt\�ô]_kbcv�g!f3_a� ¼ f3n�bmv»bmsubc\�gah;�Ob�_afo�t_!`m�on5_af3� � \�ª�ltftg!��g!x|~
õ ô ¼ � �/ö �u\�{|\���g!^£\'�j`mg!��\�ÎH�o_|n}\��j_!ª'ª�\'nmn�ª�g!fObm`cg|� õ ê/ë¨�5q ö^t`cg!bcg!b�~O^£\ õ àt\�v�fon}bc\'vwfÕ÷�±u��±£°'ø|ø|� ö _!fo��^tso�t�wv�nclt\'�L_�hÏg!`cÎde_!�¨d�gu�u\'� õ àt\'`c`�_av�g!��g�[�±�àP±�_af3�ÙùEstltf¿[
±�ê«±¨°'ø|ø|ú ö ±ij_af�~×g!`mx|_!ftv�Ø'_kbmvwg|fonL^o`c\�hÏ\�`Õbcg=ª�\'f|bm`m_!�w��~×ª�g|f|bm`cg|��_!fo�
de_!vwfOb�_av�fe_|ª�ª�\'nmn�`cv�x!lObmn'yaftg!b;ncg�d�soª�l�_kb�bmlt\5nc~�n}bc\'dû_|��Î
d�v�ftv�n�bm`m_abcg|`'ü n�^£\�`�n}g|fo_a�P�uv�ncª�`c\�bcv�g!fÞ�tsubedeg!`m\Lv�fÔ_!ª'ª�g!`cÎ
�t_afoª�\Ò��vwbcl,bclt\ýg|`cxO_aftv�Ø'_abcv�g!fWü n�^t`mgabm\'ªbmvwg|f,x|stv��t\���vwft\�n
õ [�_Ì{Ov��ÔàP±�àP±�y�[5\'ftftv�n�iÞ±�þ�±�_afo�9ô/v�ª�ÓOv���~Of¿��±¨°'ø|ø!� ö ±ê/ë¨�5qJv�nL�£\�v�ftxÙª�g!foncv��t\�`m\'�=_!n�^3_a`cbÑgah�bclt\�\�de\�`mx!v�ftx
�o���?�=n}bm_af3�t_a`��ÿhÏg|`j�t_kb�_a�o_|n}\ýd�_af3_ax!\'de\�fObjn}~un}bc\�d�n'y
�o_!nc\'�ýg|fÞbclt\'vw`�vwde^t��\�de\'f|b�_kbmvwg|fÙvwf=Ö]`m_|ª���\�� õ �u_!fo�ul�s
ê«±�°'ø|ø!¯�� ö ±Lij_af�~�ê/ë¨�5qB^t`�_!ªbmv�ª'_a��_a^o^t�wv�ª�_abcv�g!fonEl3_Ì{!\
�����
	������������ S�������������� ���� "!�# "$%����&'� � ��()�+*�� � �(,�-	 ��. $ ��/10 �� � �2 43
�5(6�7 "���5(8 "��(69: 4� S�; ��� ����� ���� "!# � # "$:����&'� � ��(6��* � �()$ � (<����$�=>(6��3
(6$ � ( � 0 ��(+?7$� @
(6� �  �-	A�"=CB+(6D �  � ��!�( � B7(,D �  � ��!�( ������� ���� "!�# / ����$�3
=>(6��(6$ � ( � �$FEG( � () "� � �H "$�9FIJ�K � �� � ('�$ . $�=>����&L 4�����$ 0 ( � ��$���!����"	 �
M ��! / X�; / M /ON � �� @P�!�! 3Q�R � ����� � N 9 / E+(6�����P9 � � �����$H=>���S �  "9�(6&' � �
$��"��3T=>���O�����"U��V� � ���W� � ( � �5(6��&' �Q��()9X�����8@P�9�(69S���� � ��(,YP�1 � �$ � ! � 9�(69 /

�£\�\'fÙvwde^t��\�de\'f|bm\'� õ ë¨_a`mÓ��w\'~[Z3±�à;±�y�ëP\�Ø'ftg|ncgk{®ùe±�_af3�
z5^t^o_a�:Z3±«°'ø|ø!øty¨àt\'`c`�_av�g!��g9[�±/àP±wy«ë¨_a`mÓ��w\'~\Zo±/àP±/_af3�
ùEstlofÕ[�±oê«±W°�ø!ø|øtyt�u_af3�ul�sÕê«±?°'ø!ø|¯J] ö ±ê/ë¨�5qBv�f�{!g|�w{|\'n�v�fo�uv�{�v��tso_a�Psonc\�`�n��£\�v�ftxÒ_|ncncguª�v�_kbc\��
��vwbcl�`mg!��\'n/_|n/�P\����1_|n�`cg|�w\�n��£\�v�ftxÑ_!nmncg�ª�v�_abc\�����vwbcl�^3\'`}Î
dev�ncncvwg|fon õ � _|ª�l×^3\'`cdev�ncncvwg|fÿv�n�_Þ^3_av�`�g!h�g!�O^�\�ªbmnÕ_af3�g|^3\'`m_abcv�g!fon ö ±��5nPn}s3ª�lWyO_
`cg|�w\5v�n;sonc\'��bmg�_|ncncguª�v�_kbc\�s3n}\'`mn_!fo��^3\'`cdev�ncncvwg|fon'±.�×s3n}\'`�v�febcltv�n�degu�u\��3v�n;_«l�std�_afe�£\�Î
v�ftxo±��×`mg!��\�v�n�__^�g!�ehÏstf3ªbcv�g!f�g|`R^�g!�ebmv»bm�w\5��v»bmltvwfLbclt\/g|`}Î
xO_aftv�Ø'_abcv�g!fL_!nmncg�ª�v�_abc\�����v»bmlÕ_!subclog!`mv»b�~�_af3��`c\�n}^£g!f3n}v��tv��»Î
vwb�~!±��5n�ncltgk��f�vwf�à.vwx|st`c\ °|y�bclt\E`m\���_kbmvwg|fon}lovw^on;�£\�b��P\�\�f
sonc\�`�ne_afo�¿`mg!��\'n'y;_!fo�¿�3\�b��;\'\�f¿`cg|�w\�n�_afo�9^3\'`cdev�ncncv�g!fon
_!`c\¨d�_af�~OÎ²bmgaÎHd�_af�~!±?ê/g!��\'n�_a`m\¨vwfeb��Pg«ª�_abc\�x|g!`mvw\�n.��v»bmltvwf
ê/ë¨�5q]yWg|ft\ev�n
_!�udev�ftv�n}bc`�_kbmvw{|\e`cg|�w\�n õ _!�td�v�fW± `cg|�w\ ö y?bclt\g!bclt\'`5v�n]`m\�x|st��_a`5`mg!��\'n õ `mg!��\ ö bclo_ab�ft\'\'��bmg��£\e_!nmn}v�x!ft\��bmg�g|`�`c\'{!g|Ó!\'��hÏ`cg|dRsonc\�`�nP�O~Õ_!�udev�ftv�n�bm`m_abcv�{!\�`cg|�w\�n�±

Role_Name

User_Name

   Indicates 

m n
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Junior

m n

OPERATION
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m
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many−to−many relationships 

Permission−role  assignment (PA)User−role assignment (UA)

OBJECT

USERS ROLES

à1v�x!so`c\e°!��ê/ë¨�5qÿ`c\'��_abcv�g!foncltv�^
� lt\�`m\�d�_Ì~E�3\Pltv�\�`�_a`�ª�ltvw\�n¡��vwbcltv�f
`mg!��\'n'±1��\'ftvwg|`1`mg!��\'n_!`c\
ncltgk��f�_ab5bmlt\
bmg!^jg!h�bclo\
ltv�\�`�_a`�ª�ltv�\'n'±���\'ftvwg|`]`mg!��\'n

v�ftlt\'`cvwb�^£\�`mdev�nmncvwg|fon]hÏ`cg|d`^�stftv�g!`«`mg!��\'n'±��W\�b:acbedÒ�u\�Î
ftg!bc\fa�v�n;nc\�fovwg|`�bmggde��v»bmlÑg|�O{�v�g!son�\
h�bc\'foncvwg|f�bcgFajicd)±
Ð \¨son}\/_|�udevwfov�n}bc`�_kbmvw{|\;`mg!��\'n�v�f�à.v�x!st`m\/ú5bcg«\
hu^t��_av�f�bclt\deg!�ovw��v»b�~Õgah�s3n}\'`}ÎH`cg|�w\Ede\�d��3\'`mncltv�^W± � lt\�à.vwx|st`c\�n}ltgk�/nltv�\�`�_a`�ª�ltv�\'n?gah£_|�udevwfov�n}bc`�_kbmvw{|\;`mg!��\'n'± � lt\�nc\�ftv�g!`�_!�td�v�fuÎv�n�bm`m_abcv�{!\Õ`cg|�w\ õ �u�5[]`cg|�w\ ö vwfolt\�`mv»b�nL_!�td�v�ftv�n�bm`m_abcv�{!\Õ`cg|�w\
õ �5[]`cg|�w\ ö ��vwbclÔ_!�w�P^3\'`cdev�ncncv�g!fon
gah5�5[]`mg!��\!±®�uvwdev���_!`c��~!y�][5`mg!��\/v�ftlt\�`mvwbmn+^�stftv�g!`¨_!�udev�ftv�n}bc`�_kbmvw{|\�`cg|�w\ õ ZO�5[]`cg|�w\ ö ±
Ð lt\'fÕ_�de\�d��3\'`mncltv�^��£\�b��P\�\'f�s3n}\'`/_afo��`cg|�w\�v�n�deg!�tv��w\
õ vwdedeg!�tv���\ ö y��;\�nc_Ì~®bmlt\�s3n}\'`�v�ne_�deg!�ovw��\ õ vwdedeg!�ovw��\ öde\�d��3\'`;g!h¡bclt\�`mg!��\/g!`�bclt\�`cg|�w\5v�n¨_�deg|�tvw��\ õ vwdedeg!�ovw��\ öde\�d��3\'`;g!hWbclo\]sonc\�`�±���st^t^£g|ncvwfox��][5`mg!��\]_|ncncvwx|fon�_
`cg|�w\
bmgL_eson}\'`5_!n5_ed�g|�tv��w\«de\�d��3\'`'y3v»b]d�\�_afon�bclt\�s3n}\'`5ª�_!f
sonc\�^3\'`cdev�ncncvwg|fon�gah�bmlt\e`cg|�w\e_af3�jgabmlt\�`«_|�udevwftv�n}bc`�_kbcv�{!\
`mg!��\'n õ �u�5[]`mg!��\!yfZO�5[]`mg!��\ ö d�_Ì~9hÏst`cbclt\'`Õ_|ncncvwx|f×gabmlt\�``mg!��\'n/bcgLbmlt\
s3n}\'`'± ¼ h�bclt\�sonc\�`]v�n�_!nmn}v�x!fo\'��_L`mg!��\
_|n]_!fv�ded�g|�tv��w\�de\�d��3\'`���~��5[]`mg!��\!y?vwb
x|`m_!f|b�n]bclt\Ls3n}\'`Ebclt\
_!subcltg|`cvwb�~�bcgÑs3n}\�^£\�`mdev�nmncvwg|fon5g!h�bclo_ab]`mg!��\
_af3�jª�_!ftftgab
�£\
_!nmncvwx|ft\'��gabmlt\�`/`mg!��\'n�bcg�bmlt\�sonc\�`/\�htª�\�^tb/bclt\
vwdedegaÎ
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�tvw��\«`m\���_kbcv�g!f3n}ltv�^Õv�n¨`m\�degk{!\��¡±

Senior Administrative Role

          Administrative Role

Junior Administrative Role

(SADrole)

(ADrole)

(JADrole)

à.v�x!st`m\�úu��÷/v�\�`�_a`�ª�ltv�\'nPgah�_!�udev�ftv�n�bm`m_abcv�{!\E`cg|�w\�n
÷/gk�P\�{|\�`�y�bclo\�`m\ÿv�n9_�ª�g|fon}v�n}bc\�f3ª�~ ^o`cg|�t�w\'d*��lo\�f

son}v�ftxÔê5ëP�5qJd�_afo_!x!\'d�\'fOb õ �u_!fo�ul�sÿê«±;_!fo����_a`mÓ Z3±
�)±1°�ø!ø|¯ ö ±�àog!`5v�fon}bm_!foª�\|yovwh�bclt\'`c\�_a`m\«lOsofo�u`m\'�tn5gah�`cg|�w\�n_afo�ebmltg!s3nc_!fo�tn�g!h¡son}\'`mn�vwf�_�n}~un}bc\'dÕyOvwb;v�n�{!\'`c~��uv���ª�st�wb
bcg
d�_!vwfObm_!vwf�ª�g!f3n}v�n�bm\�foª�~��£\'ª'_asonc\5vwb¨de_Ì~eª�lo_!ftx!\/s3n}\'`'ü n
_asubmltg!`mvwØ�_kbmvwg|f×�w\'{!\��Gy5g|`Ñv�de^t�w~×lovwx|luÎG��\�{|\��Eª�g|f��3�u\'f|bmv�_!�
vwfuhÏg|`cd�_abcv�g!f
��lo\�f
deg|`c\�bclo_!f
g!fo\�`mg!��\�v�n1`m\��Ost\�n�bm\'��_!fo�
x!`�_afObc\��¡±
¼ fÙbmltv�n�^3_a^£\�`�y��;\Õ_afo_!�w~�Ø�\Õ_asubmltg!`mv�Ø'_kbmvwg|fÞx!`�_afObcv�ftx_afo��`m\�{|g�ª'_kbmvwg|f�degu�u\���n/��vwbcl�bmlt\
deg|�tvw��vwb�~Ñgah�sonc\�`cÎH`cg|�w\

_!nmn}v�x!ftde\'f|b�± � lt\'f �P\¿�u\'{!\'�wg|^û_astbcltg|`cv�Ø'_abcv�g!f _!�wx|gaÎ`cvwbcltd�nEbmgjª�lt\'ª�ÓÒª�g!ftÚov�ª�bmn«_!fo�Òbclt\'`c\�hÏg!`m\�lo\���^ý_!�w��guª�_abc\
bclt\«`mg!��\'nP��vwbcltg|sub5ª�g|d�^o`cg|d�v�ncvwftx�bclo\�n}\�ª�st`mv»b�~|± � lt\�_a�wÎx!g!`mvwbcltd�n¨_a`m\]�3_!nc\'��g!fÑ`m\���_kbmvwg|fo_a�¡n}bc`msoªbmst`m\!yu`m\���_kbcv�g!f3_a�
_a��x!\��o`m_oy?��ltv�ª�lÞlo_!n�_�n}\�b
gah/ª�g!de^t��\�bc\�_afo�Þncg!stf3�Þ_2h�Î
vwg|den'±��5n�hó_a`�_|n��P\/Ó�ftgk�«yabmltv�n�v�n�bclt\��o`mn}b�Ó�v�fo��gah¡�Pg!`mÓ
vwf9bcltv�ne_a`m\'_jbcg®^t`cgk{�v��u\Ñ_!subcltg|`cv�Ø'_abcv�g!fÔ_!�wx|g!`mv»bmltd�n�hÏg|`
`cg|�w\�_!�w��guª�_kbmvwg|fÕ_!fo��ª�g|fuÚov�ªb5�u\�bc\�ªbcv�g!f���vwbclovwf�deg!�ovw��v»b�~
gah�d�\'d
�£\�`�n}lovw^on'±
� lt\®^o_a^£\�`�v�nÑg|`cxO_aftv�Ø�\��×_!nÑhÏg!���wgk�/n'± ¼ fÿbmlt\Òfo\
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�£\�`.gah3�t÷�Ö��
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g!sub�n}v��u\�bclt\en}log!^W± ¼ h;ëPg!�Òv�n�_!nmn}v�x!fo\'�j_Ñ`cg|�w\«bmlo_kb�hó_a����ng!sub�n}v��u\�bmlt\5ncltg!^�bclo\�fÑ��ltg|^3�oÖÿft\�\��tn�`m\�{|g!Ó!\¨ltv�dûhÏ`cg|d
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bmg
`c\'{!g!Ó|\ �ON hÏ`mg!dûbclt\ �X]��� æmâ)Àkå��|â ��bR_!fo� �X]��� æcâ$ÀÌå	�!â ��gib`c\'��_abcv�g!fon'± 

�4sonc\�`�n�bmvw���5lo_|nL^£\�`mdev�nmn}v�g!f3negah�_ý`cg|�w\���lov�ª�l×lo_|n

�3\'\�f��P\'_aÓ���~�`m\�{!g|Ó!\���vwh¡_E`mg!��\�_!nmn}guª�v�_abc\'����vwbcl�bclt\5son}\'`
v�n]n}\'ftvwg|`�bcgebmlt\�`mg!��\«`c\'{!g|Ó!\'�W± � gLn}g|�w{|\Ebclt\
_!subclog!`mvwØ�_kÎbcv�g!fÔ`m\�{|guª�_kbmvwg|fÞ^t`mg!�t��\�d�y��P\�ft\'\'�9n�bm`cg|ftxj`m\�{!guª'_kbcv�g!f
��ltv�ª�lÑ`c\��|sovw`m\'n�`m\�{|guª�_kbmvwg|fegahW�£gabclÑ\
hu^t��v�ª�v»bPd�g|�tv��w\5_!fo�
vwdedeg!�tv���\Ñde\�d��3\'`mncltv�^on�_!fo�Þv�de^t�wv�ª�vwbed�g|�tv��w\Ñ_!fo�Þv�d�Î
d�g|�tv��w\�de\�d��3\'`mncltv�^on'±×��bc`mg!ftxý`m\�{!guª'_kbcv�g!fÔgah«_Òs3n}\'`'ü n
d�g|�tv��w\�_af3��v�ded�g|�tv��w\ede\�d��3\'`mncltv�^onEvwf[aý`c\��Ostvw`m\'n]bmlt\
`c\'d�gk{k_!�agahtftg!b?g!fo�w~]hÏ`cg|dY\�hu^t�wv�ª�vwb1deg|�tvw��\�_!fo�Evwdedeg!�ovw��\
d�\'d
�£\�`�n}lovw^on;v�f a?y��tsub¨_a��n}gEhÏ`mg!dr\�h�^o�wv�ª�vwbP_!fo�evwde^t��v�ª�vwb
d�g|�tv��w\
_!fo��v�d�deg|�tvw��\�de\�d��3\'`mncltv�^on/v�f�_!�w�W`mg!��\'n5n}\'ftvwg|`
bcg a1±P�Obm`cg|ftx�`c\'{!guª�_abcv�g!fÑbclt\'`c\�hÏg!`m\«lo_!n�_�ª'_!nmª�_!�tvwftxe\�h Î
hÏ\'ªb/so^uÎG�¨_a`��tn¨v�fÑbmlt\«`mg!��\�lovw\'`m_!`mª�l�~!±
� lt\
hÏg!���wgk��v�ftxL_a��x!g|`cvwbclod ncltgk�/n¨bclo\
n�bm`cg|ftx�`m\�{!guª'_kÎbcv�g!f�g!h � N hÏ`cg|d _Ñsonc\�`E��v»bmljbmlt\�`mg!��\�nc\�b 2 ��~�_!f��5[`cg|�w\|±

�¡É'ÊÌï î� Ê�� �£ïWÍ!ËuÉ�òóï î Ë �  ï3ÊÌòóÉ�����Obc`mg!ftx `c\'{!g!Ó|\ õ �5[]`cg|�w\|y 2 y � N ö
¼ ft^tsub����5[]`cg|�w\|yt_�n}\�b�gah�`cg|�w\�n 2 _afo��_�`cg|�w\ �)N ±Ö]subc^tstb'�¨bc`mst\|y3vwh�v»bEª�_!fjn�bm`cg|ftxL`m\�{!g|Ó!\E`mg!��\ � N hÏ`mg!d 2 Ûhó_a��n}\«g!bclt\'`c��v�n}\|±
ë;\'x!v�fW�

^ ± � N qS 2¯P y
æcâ a&É æ �hó_!��nc\!Û
��Yea]\ â�æcâ ^ è  åÑâ �5â `4a å ± a]\ â�è a æmå 3� æcâ$ÀÌå `"] a ^ å  è ^b(` â
a]\ â É è�â�æ ^ è  å aA]� â Y4[(]_^�`4^GaL]	 ç ^ d ["] ^�`4^Ga d�â4d � â�æ
å ± �ON Y �
â ] è�â y°!±�vwh �ON S 2 v�n/_�deg!�ovw��\Ed�\'d
�£\�`/g!h?bmlt\«sonc\�`�yt�ug
Ð \'_aÓ `m\�{|g!Ó!\ õ �][5`mg!��\!y 2 y �ON ö _|n � S 3 H �ON
��Y �)N ] è ] d�å �:^G] âWd�â4d � â�æ ^ è«ä�â ] � ] ãLæcâ$ÀÌå	�!â�ç Y���Û
úu±�vwh �ON S 2 v�n/_�v�ded�g|�tv��w\«de\�d��3\'`�gah.bclt\«s3n}\'`'yt�ug
Ð \'_aÓ `m\�{|g!Ó!\ õ �][5`mg!��\!y 2 y �ON ö _|n � S 3 JOH �)N Û
��Y �ON ^ è«ä�â ] � ] ãLæcâ$Àkå��|âmç ± æcå d 2 Y �uÛ
�t±��ust^t^£g|nc\B Ã � � 2QP e W 1 µ � � ´ ¶ õ S���� � � ´ ¶+jf¶ Í õ&B 3ÆÌ ¹�� � Ì�öcö y
hÏg!`/_!�w�+d S B Ã � ��vwbcl�deg!�tv��w\Ede\�d��3\'`mncltv�^���v»bmlbclo\«son}\'`'yt�tg
Ð \'_aÓ `m\�{|g!Ó!\ õ �][5`mg!��\!y 2 yVd ö _!n � S 3 Hed)Û
hÏg!`/_!�w�+d S B Ã � ��vwbcl�vwdedeg!�ovw��\«de\�d
�£\�`�ncltvw^Õ��vwbclbclo\«son}\'`'yt�tg
Ð \'_aÓ `m\�{|g!Ó!\ õ �][5`mg!��\!y 2 yVd ö _!n � S 3 JOHed)Û
��Y6ab\ â É è�â�æ ^ èEä�â ] � ] ãÑæcâ)Àkå��|â�ç ± æmå d ] ]G] è É8`>\ É è�â�æ	� è
d�â4d � â�æ�è d S B Ã � Y �u±
g]±¨_!�w�)bmlt\«�;\�_aÓ�`m\�{|g�ª'_kbmvwg|fon¨_a`m\Encsoª'ª�\'nmn}hÏst�²y
æcâ a&É æ �bm`cst\|Û

å a]\ â�æä ^ è�â y æmâ a|É æ 
hó_!��nc\!± 

¼ b�n}log!st���®�3\Lfogabc\��®bclo_ab Ð \'_aÓ `m\�{!g|Ó!\ õ �5[]`mg!��\!y 2 y

�)N ö _afo� Ð \'_aÓ `m\�{!g|Ó!\ õ �5[]`mg!��\!y 2 yAd ö �ugÞftgab��Pg!`mÓÙvwh�][5`mg!��\�lo_!n
ftgj`mvwx|lOb«bcgj`m\�{|g!Ó!\ �)N ± Ð \Ñlo_Ì{!\ebmlt\LhÏg|�»Î��gk��vwfox�ª�g!fonc\��Ost\'foª�\|±
� ����ïoÊ���� E � lt\ \
hu^t��v�ª�v»b _!fo� v�de^t�wv�ª�vwbÜdeg!�tv��w\_!fo� v�ded�g|�tv��w\ de\�d��3\'`mn"gahÝ`cg|�w\ � N _a`m\�`m\�{|g!Ó!\��
hÏ`mg!d bclt\¿sonc\�`Ò�O~ bmlt\¿�Obm`cg|ftxÿ`m\�{|g�ª'_kbmvwg|fB_a��x!g!`mvwbcltdB � � C � ½ � Ã��tC��Ã õ 7�0 � C�ÂAÃ � 2 � � N ö vwh�bclo\Ñ�5[]`cg|�w\Ñlo_!n�bclt\`mvwx|lOb�bmg�`c\'{!g!Ó|\ �)N hÏ`cg|d4bclt\ �X]	�� æcâ$ÀÌå	�!â ��bÜ_afo� �X]���
æcâ$Àkå��|â ��g\b `m\���_kbcv�g!f3n�±
��ï3ÊÌï ���²ËuÊ�
 ì � lt\;_!subclog!`mvwØ�_kbcv�g!fE`m\�{|g�ª'_kbmvwg|f�^o`cg|�t�w\'dßv�nncg!��{!\��L��~�bclo\ Ð \'_!ÓÑ`m\�{|g�ª'_kbmvwg|fÑ_a��x!g|`cvwbcltdJ_!fo���Obc`mg!ftx`m\�{|g�ª'_kbmvwg|fÑ_a��x!g|`cvwbcltd�±
¼ fjbclo\�`m\�d�_!vwftv�ftx�^o_a`cbmn�gah�bcltv�nE^o_a^£\�`�y)bclo\�fo\��B`m\�Î��_kbmvwg|fo_a�¨_a��x!\'�t`m_�_a^t^t`mg|_|ª�lt\'n�v�n�sonc\'�Þ��vwbcl=_j^3_Ì~Ode\'f|b

nmª�lt\�de\|±

� Æ-���²òóÍ|ËuÉ'ò²ï î È�ï ��É�� ��Ê�� �²ËuÉ'ò²ï î Ë ��Ë �  �OÇ.ÊkË�Ë �  ï=F
ÊkòÏÉ����ÙÈ

� lt\�ft\��ý`m\���_kbcv�g!f3_a�!_!�wx|\��t`�_¨_a��x!g!`mvwbcltd�nW_!`c\�_!^t^t��vw\���bcg5_ª�g!foncstde\�`._aftg|fO~�devwb�~Enmª�_!��_!�t��\�^o_Ì~�de\�fOb.nmª�lt\�de\ õ Ð _aftx÷
±wyWqP_ag Z3±3_!fo��ù«_ad��o_Ì~|_|n}ltv + ±£ú!�!�|ú ö vwf�bmltv�n]nc\'ª�bcv�g!fW±
Ð \ �o`�n�b��t`mv�\�Úo~Ò`c\�ª�_a����bmlt\�^o_Ì~�de\�fOb
ncª�lo\�de\L_afo�ýª�g!fuÎncv��t\�`.bclt\¨`m\���_kbmvwg|fon}lovw^on.g!hobclo\P`mg!��\'n.v�f
bmlt\�ncª�lo\�de\!ykbmlt\�f
_!fo_a��~�Ø�\Ò_!^t^t��v�ª'_kbmvwg|fonÕgah
bmlt\ý`c\'��_abcv�g!fo_!�«_a��x!\��o`m_9_a��x!gaÎ
`mv»bmltd�n�±

��óì � � �Wò���� ï ��É����BË î ï î 
 �ÔòÏÉ�
RÈ�Í!Ë �²ËuÇ��"� ������Í F
É�Êkï î òóÍ �Ë�
 �/� î É�È�Í�� ���8�

� lt\û^o_Ì~�de\�fObYnmª�lt\�de\Bv�f õ Ð _!ftx ÷
±wy9qP_!g Zo±�_af3�
ù«_!d
�o_Ì~O_!ncltv + ±�ú!�!�|ú ö ^o`cgk{�v��u\'n��uv��)\�`m\�fObÒ�u\'x!`m\�\'nÕg!h_!ftg!f�~�dev»b�~ehÏg|`/ª�g!f3n}stde\'`mn'±�q;g|foncstde\�`�n�ª�_af��u\�ª�v��u\�bclt\
��\�{|\���n�gah
_!ftg!f�~�dev»b�~|± � lt\�~×ª�_!f×lo_Ì{!\j_Ù�wgk� ��\�{!\'�5g!h_!ftg!f�~�dev»b�~9v»h«bmlt\�~=�¨_afObLbcg¿n}^£\�f3�ÿª�g|vwfon��uv�`c\�ªbc��~×_kh Î
bm\�`���vwbclo�u`�_Ì��v�ftx=bclt\'d hÏ`mg!d�bclt\Ù�3_aftÓ)± q;g|fon}sod�\'`mn
ª'_af�_!ª�ltv�\�{|\Þ_=ltvwx|l��w\'{!\'��gah�_aftg|f�~Odevwb�~ÿbmlt`cg|stx!l�_!f
_!ftg!f�~�dev»b�~Ý^t`mgk{Ov��u\'` õ ��� ö _ax!\'fObÔ��v»bmltg!stb9`m\�{!\�_a��vwfoxbmlt\�v�`�^t`mvw{k_abc\�v�fuhÏg!`md�_kbcv�g!fe_af3��_!`c\�nc\'ª�st`c\�v�fe`c\'��_abcv�g!f�bcg
bmlt\��o_!ftÓÑ�£\'ª'_asonc\Ebclt\
ft\���ª�\'`}bmv �£ª�_kbm\«gah�_�ª�g|vwf�ª�g!de\'n
hÏ`mg!dYbclt\¨� �Ò_ax|\�fOb?��ltg]v�n1ftgab.vwf�{|g!��{!\'�Ev�f«bmlt\;^3_Ì~Ode\'f|b
^t`mguª�\�ncn'±
� ��\'ªbm`cg|ftv�ª�ª�_!nclÞlo_|n
nc^o_a`mÓ!\��Ò��v��u\�vwfObc\'`c\�n�be_adeg!foxª�`c~�^ubmg!x!`�_a^olt\�`�n õ}õ ê�vw{|\'n}b¨ê�± � ±£°'ø|ø|úty + v�_afoftv�n � ±£°'ø|ø!¯tyÖ]Ók_adeg!bcg � ±�°'ø|ø|� ö}ö ± ¼ fÞv»b�n�n}v�de^t��\'n}b�hÏg!`md�y1_afÞ\�ÎHª'_!nclnc~un�bm\�d ª�g|foncv�n}bmn�gah]bclt`m\�\Õ^o_!`}b�n õ _Ò�o_aftÓ)yP_Òª�g!foncstde\�`

_!fo�Ò_�ncltg|^ ö _afo�Òbclo`c\'\�de_!vwf®^t`mguª�\'�tst`c\�nE��v»bmlo�u`�_Ì�P_!�²y^o_Ì~�de\�fOb�_afo���u\�^£g|ncvwb'±�ëP\'ncv��t\'n;bclt\E�o_|n}v�ª]^o_a`cbcv�ª�v�^o_afOb�n�y
_�bmltvw`��Õ^o_a`cb�~Ñf3_ade\'��_afog!f�~�d�vwb�~Ñ^o`cgk{�v��u\�` õ ��� ö _!x!\'f|bv�n
v�f�{!g|�w{|\'�ýv�fÞbclt\�nmª�lt\�de\!± � lt\���� _!x!\�fOb�lt\���^on
bclt\ª�g!foncstde\�`�bmg�x!\�b�bclt\5`c\��|sovw`m\'�e_afog!f�~�d�vwb�~
�osub;�ug�\'n�ftgab
v�f�{!g!��{!\�v�f�bclt\�^ost`mª�l3_!nc\�^o`cguª�\�ncn'± � lt\«degu�u\'�?v�n/n}logk��fv�fjà.vwx|st`c\ ½o± � lt\�� �ÿ_!x!\�fOb/x|vw{|\'n/_�ª�\�`cbcv��3ª�_abc\EbcgLbclt\ª�g!foncstde\�`;��lt\�fÕn(�klt\5ft\'\'�tnP_�lovwx|lÑ��\�{!\'�3g!h?_aftg|f�~Odevwb�~!±

withdrawal

depositpayment
anonymity
scalability

AP AGENT

CONSUMER

SHOP

BANK

à.vwx|st`c\«½o� � �w\�ªbm`cg|ftv�ªEª'_!ncl�degu�u\��
àt`mg!d bclo\�{Ov�\���^£g!v�fOb«gah¨�o_aftÓun'yWª�g|fon}sod�\'`mn«ª'_afÒvwd�Î

^t`mgk{!\�_aftg|f�~Odevwb�~ev»h.bclt\'~Ñ_a`m\��;g|`c`mvw\��L_a�£g!stb��tv�nmª���g|ncst`m\
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gahobmlt\�v�`�v��t\�fObcvwbcv�\'n'± � lov�n�v�n�_5^t`�_!ª�bcv�ª�_!�O^3_Ì~Ode\'f|b�nmª�lt\�de\hÏg!` ¼ fObc\'`cfo\�b�^tst`�ª�lo_|n}\�nE�3\�ª�_as3n}\evwb
lo_!nE^o`cgk{�v��u\'�®_�n}g!Î�wsubmvwg|f���v»bmlÑ�uv��£\'`c\'fOb�_aftg|fO~�devwb�~
`m\��Ostv�`c\'d�\'fObmn�hÏg|`�ª�g|fuÎ
n}stde\'`mn'±�÷/gk�P\�{!\'`'y�ª�g|foncstde\�`�nPª'_aftfogab¨x!\�b¨bmlt\E`c\��|sovw`m\'�
�w\'{!\��1gah�_!ftg!f�~�dev»b�~�v»h�bmlt\
`mg!��\
ë¨�5ô]ùÝ_!fo��� �Y_a`m\�_!n}Î
n}v�x!ft\��Ùbmg®_®sonc\�`�± ¼ b�de\'_!fon�bclt\�d�_af3_ax!\'de\�fOb�g!h5bmlt\^o_Ì~�d�\'fOb�ncª�lo\�de\Ñv�n
_!fÞvwde^£g!`cbm_afOb�v�nmn}so\!± � gÒncvwde^t��v»hÏ~bclt\�d�_!fo_ax|\�de\�fOb¨gah.bclt\�nmª�lt\�de\�_!fo�Ñ^o`c\'{!\�fOb�\�`m`mg!`�n;v�f
bclt\Esonc\�`cÎG`mg!��\5_|ncncvwx|ftde\�fOb'y��P\�_!fo_a��~�Ø�\]v»b�n;d�_!fo_ax|\�de\�fOb
��v»bml�bmlt\«`m\���_kbcv�g!f3_a�W_a��x!\'�t`�_
_a��x!g|`cvwbcloden'±

�  	 Æ î Ë� ��óò²Í!ËuÉ�òóï î ï�� É���� Ëtñ1É��.ïoÊkò"�!ËuÉ�òóï î
 ÊkË î É'ò î  Ë �  ï3ÊkòÏÉ�� �

Ð \¿g!ft��~ßn}ltgk�Ü_!fB_a^t^t��v�ª�_kbmvwg|fBgahebmlt\¿_!subclog!`mvwØ�_kbcv�g!fx!`�_afObcv�ftx�_a��x!g|`cvwbcltd n}v�foª�\�bclt\«��\�ftx!bcl���vwdevwbm_abcv�g!fW±¨�ßltvwÎ
\�`�_a`�ª�lO~5gahu`cg|�w\�nW_af3�«_¨ltvw\'`m_!`mª�l�~/g!ht_!�udev�ftv�n}bc`�_kbmvw{|\�`cg|�w\�n
_a`m\¨ncltgk��f�vwf�à.v�x!st`m\\�]_!fo�eà1v�x!so`c\¿¯]`m\'nc^£\'ªbmvw{|\���~!± � _aÎ�t�w\«ø�n}logk�/n�bmlt\ � ]	��)] èmè ^������bR`m\���_kbmvwg|fon;��v»bmlÑbmlt\E^t`c\�Î
`c\��|sov�ncv»bm\Pª�g!fo�tv»bmvwg|fon.vwf�bclt\�nmª�lt\�de\¨_afo� � _!�t��\]°��5ncltgk�/nê�Ö�� � �Ô`c\'��_abcv�g!foncltv�^ õ bclt\j_ab}bc`mv��tsubc\jiÙ°Ìq]y�hÏg!`�\�ht_ad�Î^t�w\|yOncltgk�/n���lt\�bclt\'`�bmlt\/`mg!��\/iÞ°�v�n�ª�g!ftÚov�ª�bcv�ftx���vwbclebmlt\
ê�g!��\'ô]_ade\5v�fLbmlt\]`m\���_kbmvwg|fLg!`Pftg!b ö ± Ð \]g|ft��~encltgk�×ltgk�bcg�_|ncncv�x!fj_af3��`c\'{!g|Ó!\�_L`mg!��\
_|n5_Ldeg|�tvw��\
de\'d
�£\�`�gah�_
son}\'`'±

AP Security Officer
(APSO) (BankSO)

Bank Security Officer
(ShopSO)

Shop Security Officer

New  System  Security Officer (NSSO)

Senior Security Officer (SSO)

à1v�x!so`c\B¯o�%�5�td�v�ftv�n�bm`m_abcv�{!\�`mg!��\B_!nmn}v�x!fod�\'fObÿvwf bmlt\
ncª�lt\'de\
�W\�b�son«ª�g|foncv��u\'`�bclt\�� �P�oÖÝbmst^t��\'nEv�f � _a�o�w\�ø õ bmlt\_afo_!�w~uncv�n�hÏg|`
ë¨_aftÓt�oÖJ_afo�Þ��ltg|^3�oÖR_a`m\Ln}v�devw��_a` ö ± � lt\

�o`mn}b5bmst^t��\�_!subclog!`mvwØ'\'n5���;�oÖBbmg�_!nmncvwx|f�son}\'`mn5��v»bmljbmlt\
^t`c\'`c\��Ostv�ncvwbc\/`mg!��\/à��;�ev�fObcg�deg!�ovw��\5de\�d��3\'`mn�vwfebmlt\]���
_ax!\'fOb õ � � ö ± � lt\
nc\'ª�g!fo�Õg!fo\
_asubmltg!`mv�Ø�\'n5� �;�3ÖßbmgÑ_!n}Î
n}v�x!f�son}\'`mn;��vwbclLbmlt\�^t`c\'`c\��Ostv�ncvwbc\]ª�g!fo�tv»bmvwg|f � GQB o EHG
bcg/�£\�deg!�ovw��\�de\�d��3\'`?gah �Oso_!�wvwb�~]ª�g!fObc`mg!����\�`�n õ �«q ö ±���v�d�Îvw��_a`m�w~|y�bclt\;bcltv�`��Ebcst^o�w\¨_asubmltg!`mv�Ø�\'n1� �P�oÖÙbcg]_|ncncv�x!f«sonc\�`�n
��v»bmlÑbmlt\]^o`c\'`c\��|sov�ncv»bm\]ª�g!fo�uvwbcv�g!f � GQB o � t bmg
�£\Ed�g!Î
�tvw��\�g!^£\�`�_kbmg!`�n õ Ö�� ö ± � lt\�n}\�ª�g|fo��_!fo�
bcltv�`m��bmst^t��\/n}ltgk�bclo_ab/bclt\�� �;�3Ö�ª�_!f�x!`�_afOb/_eson}\'`/��ltg�v�n/_ede\�d��3\'`/gah
bclt\�� �ß_!x!\�fOb�vwfObcgÕg!fo\��tstb�ftgabE�3g!bcl®gah¨�«qB_afo�ýÖ���±
� ltv�n
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Bank

New system (FPS)

Employee (E)

AUDITOR(AU3)

They are
 employees

The Manager inherits the Operator

AP agent:

and Quality controler. Auditor, they are employees.  The Saler
The manager inherits the Saler and the 

has DSD relationship with the Auditor.

Shop

QUALITY
   CONTROLER(QC)

OPERATOR(OP)

Shop
AP agent(AP)

MANAGER(M1)  MANAGER(M3)

  

SELLER

Director (DIR)

:

they are  employees.  The Account_rep has DSD relatonships 
The Manager inherits the Teller, Auditor and  Account_rep, 

Bank:

with  the Teller,  SSD relationship with the Auditor.

(AC)
AUDITOR(AU) TELLER (TE)

MANAGER(M2)

ACCOUNT_REP
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ª�_kbmvwg|fÒ_!�wx|g!`mv»bmltd�± � lt\�_a��x!g|`cvwbcltd�n�ª�_!fÒ_astbcg!d�_abcv�ª�_a����~ª�lt\'ª�Ójª�g!fuÚov�ªb�nE��lt\�f®x!`�_afObmvwftx�deg!`m\
bmlo_af®g!ft\e`mg!��\�_|n
d�g|�tv��w\«_af3�Ñv�ded�g|�tv��w\Ede\�d��3\'`mnPbmge_�sonc\�`�v�fÕ_�nc~�n}bc\'d�±
� lt\]ª�g!de^t��\
huv»bmvw\�n�g!h¡bclt\�_a��x!g|`cvwbcltd�n�_!`c\]_a��n}g
_!fo_a��~�Ø�\��¡±àtst`cbclt\'`cdeg|`c\|yu�;\«lo_Ì{|\��tv�nmª�sonmnc\'�Õltgk�ÿbmg�sonc\Ebclt\�_!�wx|gaÎ
`cvwbcltd�n¨hÏg|`¨bclt\«\'�w\�ªbm`cg|ftv�ª�^o_Ì~�de\�fOb/nmª�lt\�de\!±

� � � �|Ê�� î Í ��È
ëP_!`cÓ���\�~gZ3±!àP±�y|ëP\�Ø'ftg|ncgk{�ùe±!_af3��z5^t^o_a��Zo± õ °'ø|ø!ø ö y|��st^tÎ^3g|`}bmvwfox
`m\���_kbcv�g!f3n}ltv�^on;vwf�_!ª'ª�\�ncnPª�g|f|bm`cg|�osoncv�ftx�`mg!��\
�o_!nc\'��_!ª�ª�\'nmn5ª�g!fObc`mg!�Gy ^b � � ltvw`����5qPi Ð g|`cÓuncltg!^g!f�ê�g!��\'ë¨_|n}\��Ñ�5ª'ª�\�ncn5q;g|f|bm`cg|�²ü�yu^t^W±£�!� # ½|�t±

ë;\'`}bmvwfog � ±�yLqP_!n}bm_afogY�)±�y�ào\�`m`m_!`cv � ±E_afo�Bij\'ncv»bmveiÙ±
õ ú!�!�!� ö y � �u^3\�ª�vwhÏ~Ov�ftxr_afo�R\�fuhÏg|`mª�vwfoxû_!ª'ª�\�ncn¿ª�g|fuÎbc`mg!�W^£g!��v�ª�v�\'n¨hÏg|`��]ij�9�uguª�stde\'f|b5ncg!so`mª�\'n'üwy Z åkæ ] çZ ^ ç|â Z â �O¿��E^o^W±W°'�|ø # °��u°|±

[]_Ì{�v��ÔàP±�à;±�y;[]\�foftv�neiÞ±�þ�±�_!fo�Ôô5v�ª�Ó�v��w~�fÔ��± õ °'ø|ø!� ö y�/f�\�ht_adevwf3_kbcv�g!fEg!huhÏ\'�u\'`m_!�|_af3�«ª�g!dede\�`�ª�v�_a�|_!ª�ª�\'nmn
ª�g|f|bm`cg|��^£g!��v�ª�~Þft\�\��tn'y�^b � ô ¼ � � ô�q¨�3q ô5_abcv�g!fo_!�q;g!de^tsubm\�`���\�ª�st`mvwb�~�q;g!fuhÏ\'`c\'foª�\|üwy|ëP_!�»bmvwdeg|`c\|y!ij[�y
^t^W±W°�� � # °!°�½t±

àt\�v�fon}bc\'vwf�÷�±3��± õ °�ø!øO� ö yuà.v�fo_a�W`m\�^£g!`cb'��ô5v�n}b/n}d�_a���¡�tsoncvwÎft\'nmn¨v�ftftgk{k_kbmvw{|\«`c\�n}\�_a`�ª�l õ nc�tv�` ö x|`m_!fOb'��`mg!��\«�o_!nc\'�_!ª'ª�\'nmnÔª�g!fObc`mg!�G�4^tlo_|n}\û°!±�bc\�ª�ltftv�ª�_a�Õ`m\�^£g!`cb'yN^b
� � ��� ��q;g|`c^?±wü�±

àt\�`m`�_av�g!��g [�±ÔàP±Ô_af3� ùEsoltf [�±Ôê«± õ °'ø|ø|ú ö y�ê�g!��\�o_!nc\'� _!ª'ª�\�ncn ª�g|fObc`mg!�Gy ^b ��°Ì�Ìbcl ô5_abcv�g!fo_!�
q;g!de^tsubm\�` �u\'ª�so`cvwb�~ q;g|fuhÏ\�`m\�foª�\!ü�y lOb}bc^?�
� �k�����«± ª�v»bm\'nc\�\�`�± f2^�± fo\'ªa± ª�g|d ��yO^t^W±3�|�k� # �a½|�t±

àt\�`m`�_av�g!��g�[�±!àP±wyOë¨_a`mÓO��\�~ Z3±aàP±!_af3��ùEstlofe[�±!ê«± õ °'ø|ø!ø ö yê�g!��\�ÎH�o_|n}\��×_!ª�ª�\'nmn�ª�g!fObc`mg!��degu�u\��«_af3�ÿ`m\�hÏ\�`m\�f3ª�\
vwde^t��\�de\'f|b�_kbmvwg|fÙ��v»bmltv�f9_jª�g!`m^3g|`m_abc\�v�f|bm`m_!ft\�b�yj^b
� �¨¼ �o� � q]ü�y ¬ g!�G±3úuyu^o^W±o�a� # ½!�o±

Ö]l��)±!_!fo���t_afo�ul�s�ê«± õ úa�|�|ú ö ya�=deg��t\��uhÏg|`�`cg|�w\�_!�td�v�fuÎv�n�bm`m_abcv�g!f=soncvwfoxÙg!`mx|_!ftvwØ�_kbmvwg|f¿n}bc`msoªbmst`m\!y ^bM� ��\�{OÎ
\'f|bmlj�5qPi ��~�de^3gOn}v�std"g!f��5ª'ª�\'nmn]q;g|f|bm`cg|�?i�gu��Î
\'��n�_!fo� � \�ª�ltftg!��g!x|vw\�n�ü�yu�5qPi ��`c\�ncn'y�^t^W±W°Ì�!� # °'½Oúu±

Ö]Ók_adeg!bcg � ± õ °�ø!øO� ö yÝ�/f \ �Lª�v�\�fOb4�uvw{�v�n}v��t��\-\'�w\�ªÎbm`cg|ftv�ª¨ª'_!nclenmª�lt\'d�\|y=^bI� �5�u{k_!foª�\�n�vwf�q;`m~�^ubcg|�wg|x!~ #q;`m~�^ubcg3ü øO�uü�y ¬ g|�²±Wø|½!�Ñgah	� â `4a|É æcâ�è � å a âè ^b � å d �
[�É6a â�æ 	(`:^ â (` â y3��^o`cv�ftx!\'`}Î ¬ \�`m��_axoy�^t^?±u�|�!¯ # ���u°!±

ê�v�{!\�n�b�ê«± � ± õ °'ø!øOú ö y � � lt\�i�[��Ld�\�ncnm_ax|\
�uv�x!\�n�bE_a��x!gaÎ`mv»bmltd�üwy"gO8a â�æ  â a % � ��
����
L±
�u_!fo�ul�s�ê«± õ °'ø!ø|¯J] ö y«ê�g!��\Ù_!ª�bcv�{k_kbcv�g!f ltv�\�`�_a`�ª�ltv�\'n'yh^b

� � ltv�`m� �5qPi Ð g!`mÓun}log!^rg!fRê/g!��\'ë¨_!nc\'�r�5ª'ª�\�ncnq;g|f|bm`cg|�²ü�yu�5qPi ��`m\'nmn�y�^t^W±3�!� # �|�o±
�u_!fo�ul�sÑê«± õ °'ø!ø|¯J� ö y8� ê�g|�w\�ÎHë¨_|n}\����5ª�ª�\'nmn¨q;g|fObc`mg!�Güwy ^5ç �À ]�(` â�è ^b¾� å d [@É6a â�æ�è ��� ±
�u_!fo�ul�s ê«±Ô_af3�%ëPlo_!d�v��uv�^o_kbmv ¬ ± õ ô/g|`}bmluÎH÷5g!����_!fo�¡y°�ø!ø � ö yf� � lt\Ñst`�_!ø �Õdegu�u\��;hÏg!`�`cg|�w\�ÎG�3_!nc\'�Þ_!�td�v�fuÎv�n�bm`m_abcv�g!fLg!hWsonc\�`cÎG`mg!��\5_!nmncvwx|ftde\�fOb'ü�y���Ê���Ê��Q^b ]	 ç

� ^Q] å�� ^Q]��¿ â�ç ^Ga åkæ�è ¿ ` ] a,]W�"] è�â 	 â `)É æ ^Ga ã	� g é 	"aK]7a&É è
]	 ç �¨æcåÌè [ â `:a è ^t^W±£úa½|ú # ú �a�u±

�u_!fo�ul�sûê�±E_!fo�Ýi�stfo_Ì�P\�`Ù��± õ °'ø|ø!ø ö y � lo\=_!`c�3_!ª�ø|ødegu�u\���hÏg|`Õ_|�udevwftv�n}bc`�_kbcv�g!f,gah
`mg!��\'n'y ^b � bmlt\®�5fuÎ
f�so_!��q;g|d�^osubc\'`×�u\'ª�so`cvwb�~ �/^t^t��v�ª�_kbmvwg|fon×q;g!fuhÏ\'`}Î
\'foª�\|üwyt�5qPi ��`m\'nmn'yO^o^W±3ú!ú!ø # úa�!¯o±

�u_!fo�ul�s�ê«±!_!fo� ��_a`mÓ Zo±|�¡± õ °�ø!ø|¯ ö y|[5\�ª�\�fObm`m_!�wv�Ø�\���z]n}\'`}Îê�g|�w\×�]ncncvwx|ftde\�fObÞhÏg!` Ð \��tÎG�o_|n}\�� ¼ fObm`m_!ft\�b�n�y�^b
� �kbml��5qPi Ð g|`cÓuncltg!^�g!feê�g!��\�Î¹ë¨_!nc\'���]ª�ª�\'nmn�q;g!fuÎbm`cg|�²ü�yt�5qPi ��`m\'nmn�y�^t^W±?° # °Ìúu±

Ð _aftx�÷�±�yOqP_agfZo±k_af3��ù«_ad��o_Ì~|_|n}ltv + ± õ ú!�!�Oú ö ykëPstv����tvwftx_�ª�g|foncstde\�`«_aftg|f�~Odevwb�~jncª'_a��_a�t��\�^o_Ì~�d�\'fObE^o`cg!bcgaÎ
ª�g!�.hÏg!`�bclo\�v�fObc\'`cft\�b«^tst`�ª�lo_!nc\'n'yQ^b ��°�úkbcl ¼ f|bm\�`mfo_kÎbmvwg|fo_a� Ð g!`mÓ�ncltg|^
g!feê�\�n}\�_a`�ª�l ¼ ncncst\�n�g!f�[�_kb�_ � fuÎx|vwft\'\�`mvwfoxo� � ftx!v�ft\'\�`mvwftx � Î�q;g|d�de\'`mª�\�� � ÎHëPsoncv�ft\'nmn��~un}bc\'den'ü�yo�u_af Z|g|nc\!yuz]�u�
±

Ð _aftx®÷�±�yPqP_ag Zo±�_afo�!)£lo_!ftx + ± õ úa�!�Oú ö y�àog!`md�_a�¨_asuÎbmltg!`mvwØ�_kbmvwg|fÒ_a����g�ª'_kbmvwg|fÒ_a^o^t`cgO_!ª�lt\�n/hÏg|`E`cg|�w\�ÎG�o_|n}\��
_|ª�ª�\�ncn�ª�g|fObc`mg!���o_!nc\'��g!fÒ`c\'��_abcv�g!fo_!�._!�wx|\��t`�_Lg|^3\'`}Î
_abcv�g!fon'y�^b � �afo� ¼ fObm\�`mfo_kbmvwg|fo_a�Wq;g!fuhÏ\'`c\'foª�\]g!f Ð \��
¼ fuhÏg|`cd�_abcv�g!f ��~un�bm\�d�n � ftx!v�ft\'\�`mvwftx õ Ð×¼ � � �Oú ö üwy��v�ftxO_a^£g!`m\!y�^t^W±o�|�t° # �t°Ìúu±

Ð _aftx ÷�±�y �ustf ��±wy qP_ag Zo±�y _!fo� )£l3_aftx + ±
õ úa�!�!� ö ya�/ftg|fO~�deg!s3n�_!ª�ª�\'nmn�ncª�lt\'de\;hÏg|`�\���\'ª�bc`mg!ftv�ªÎnc\�`m{�v�ª�\'n y ^b � ��`cguª�\�\'�tvwftxOn4gahRbclt\ � �;\'fOb�~|Î��\'{!\'f|bmlR�/s3n�bm`m_!��_|n}v�_afRq;g!de^tstbc\�`×�uª�vw\'foª�\�q;g!fuÎ
hÏ\'`c\'foª�\ õ �5q¨�oq¨ú!�!�a� ö ü�y
[]stft\'�tvwfWyeô/\'� )£\'_!��_!fo�¡y
^t^?±3úaø|½ # �|�|�t±

Ð _aftxÕ÷�±�y�)£lo_!ftx + ±wy�qP_ag�Z3±�yWù«_ad
�3_Ì~|_al3n}v + ± õ ú!�!�!� ö y
� � x|�wg|�o_a��bmv�ª�Ó|\�bcÎG�o_|n}\��r_!ª�ª�\'nmnÙnmª�lt\�de\×hÏg|`ÔdegaÎ
�tv���\ son}\'`mn'ü�y 	�[ â `:^Q] ] g èmè É âJå ��L� U�â `:a&� � æ ^ â 8a âmç�Q]_^ â 8a���	 â�æOÀkâ�æ gO�a â�æ  â a�X  À ^ æcå  deâ 8a è ¿jg)"± åaæ\d ]	�
a ^ å  	 ãÌè a â:d�è �Wæcå �a ^ â�æ�è � õ ° ö yt�O� # �O½t±

Ð _aftx ÷�±�y ))lo_aftx + ±�yBqP_ag Z3±�y ¬ _a`�_!�tlo_a`�_2^}_!f ¬ ±
õ úa�!�|� ö y=� �5ª�ltv�\�{�v�ftx
nc\'ª�so`c\5_!fo��Úo\�h�v��t��\5d�Î¹n}\'`c{�v�ª�\'nbmlt`cg|stx!lEbmv�ª�Ó|\�b�n�ü�y7g XZXZX�� æ ]	 è ]�`:a ^ å  è�å  	 ãÌè a â4d�è ¿
b ]��¿']	 ç � ã � â�æ  â a ^�` è ¿ � ] æ a ^ ¿ 	7[ â `4^Q]7] ^ è�è É âeå 
b � 	 â�æOÀ ^�` â�è ^o^W±o½!ø � # �k�!¯o±

+ v�_!ftftv�n � ± õ °'ø|ø!¯ ö yÒà3_av�`,g �£ÎH�wv�ft\ ª'_!ncl"d�_|�u\B\'_|n}~)y
^b � �]�u{k_afoª�\'n�vwf¿q;`m~�^ubcg|�wg|x!~ # �]n}v�_!ª�`c~�^ub�ü ø|¯tü�y ¬ g!�G±°��a�|½Ygah�� â `:a|É æcâè � å a â�è ^b � å7d [�É6a â�æ 	(`:^ â (` â y��^o`cv�ftx!\'`}Î ¬ \�`m��_axoyO^t^W±£úk�|� # ú|�!úu±
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